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Editorial 


Welcome to CQ-DATV mobi a new free ATV magazine, available for eBook readers. First a little history 
lesson. I am Ian Pawson G8IQU and I am a past editor of CQ-TV, it was me that took CQ-TV from an A5 
magazine with black and white cardboard covers to the A4 full gloss production with colour covers, that is the 
current format. I am also the person who took the computer production to the next level and sent it to the 
printers via the internet as a PDF file. This had two advantages, now CQ-TV was in electronic format I could 
produce DVD back issues and it also made BATC Cyber membership possible. 


I have thought for sometime about taking electronic production to the next stage and producing an ATV 
magazine that is not just an electronic copy of something that is optimised for print, but a magazine that is 
optimised for the new electronic eBooks. There will be problems particularly with large complex circuit 
diagrams that will not be possible to read on a 7” screen, but these do not seem to be the staple diet of the 
modern ATV enthusiast, and rarely appear these days. 


Web (http) links are another problem, but they are a problem to paper magazines too, particularly as they 
seem to get longer all the time and can easily be mistyped into the computer. For this reason we have 
adopted a format of putting the links in full text format rather than the web method of hiding them behind 
descriptive text (ie CQ-DATV would be shown as http://cq-datv.mob/) . If you have an eBook with Wi-Fi and 
are in a Wi-Fi zone then you will be able to use the links, but be wary of kindle’s with 3G that will only 
connect you to Amazon. If you do not have Wi-Fi on your reader then you can always use the free Calibre 
software on your PC which has a built in eBook reader. 


Why call it CQ-DATV.mobi, well I did originally have a site called CQ-TV.mobi and I used it for testing various 
software links, when I decided to put a magazine together I first called it CQ-TV.mobi, but the BATC asked me 
if I would refrain from this as it is too similar to CQ-TV. I did think of CQ-ATV, but the term ATV seems to have 
been hi jacked by people with Quad Bikes. So I went for CQ-DATV, although I want the magazine to cover all 
aspects of ATV not just DATV. 


Why a free download, well I am not into ATV to make money, I am into supporting ATV, and an all electronic 
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magazine that does not need printing, and does not involve cutting down trees or adding to the world supply 
of plastic bags appealed to me, and does not cost me anything other than my time, which I give willingly. 


What I do need is contributions, I have had the support of Trevor and John to get this issue together if there 
is to be an issue two I need contributions. The more I get the more frequently I will be able to produce the 
next issues; I can only start the ball rolling. I need you and your contributions to keep the ball rolling. 


Please enjoy Issue 1 of CQ-DATV 


Ian Pawson G8IQU 
Editor CQ-DATV 
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DATV News 


New repeater 


John G3RFL is building the new 10GHz FM ATV repeater GB3FY; this will be located in Fleetwood Lancashire. 
The repeater has auto solar noise tracking to correct for noise floor changes during the day/night period and 
signal bar for tuning up purposes. The NOV was applied for in October 2012 and we will be following the 
construction of this ATV Repeater in CQ-DATV.mobi www.g3rfl.co.uk 


GB3XG 


GB3ZZ 23cm Bristol’s ATV Repeater’ was first switched on in 1984. This was later joined by GB3XG the 
groups 10GHz ATV repeater, which used an advanced logic control system based on a Motorola 8 bit “6809” 
micro, developed by John Hudson G3RFL. GB3XG plus Beacon was located at Dundry Hill South Bristol along 
with a 430MHz beacon providing FSK CW. In the 18 years of GB3xXG, it only went off the air once when a 
mouse attacked some of its cabling, but now the site has been withdrawn and the 10GHz ATV repeater and 
the 430MHz beacon have been reluctantly shut down, leaving only GB3ZZ in service which is located at 
FILTON North Bristol. 


DATV- Express 


Charles, G4GUO, talked everyone through this new an interesting project at the BATC convention last year. 
The DATV transmitter will operate from 100MHz to 2.4GHZ and there is now a video on You Tube showing 
progress with the MK 1 version http://www. youtube.com/watch ?v=62iTrkDo7dg 


SR-Systems 


Justin, G8YTZ, has imported some SR-System PCB’s and is manufacturing cases locally to house these 
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populated an ready to go DATV transmitters. There are several options for this DATV transmitter :- 


Bronze MM2 DVB-T Frequency coverage: 30MHz - 470MHz 
Silver MM2 DVB-S/T software selectable: 30MHz - 470MHz 
Gold MM3 DVB-S Frequency coverage: 7OMHz - 2200MHz 
Platinum MM3 DVB-S/T Frequency coverage: 7OMHz —- 2200MHz> 


Contact G8YTZ@btinternet.com for more details 


DigiLite 


The digital TV transmission kit, marketed by batc is still going strong and about 150 kits have been sold 
worldwide. There is an outline in this issue of CQ-DATV.mobi and there is a complete eBook download on this 
site which covers all the developments. Kits are available from www. batc.org.uk/shop 


Space Ham show airs on BBC Radio Three 


On the 19" January 2013 - BBC Radio Three transmitted the ‘Between the Ears’ edition entitled ‘Space Ham’, 
which was a celebration of amateur radio enthusiasts who have eavesdropped on space exploration. The idea 
for the programme came when a Radio Three producer visited the National Trust Lizard Marconi Wireless 
Station last summer. 


BVE 2013 


Those of you that like playing with professional kit ought by now to have BVE in their diary, this year it will 
take place on the 26-28 February at its new venue the Excel London. If you have never been to one of these 
events before, they are well worth a visit, it’s aimed at the broadcasters and lots of things will have broadcast 
price tags, but not everything and if nothing else you will come away with lots of good ideas. 
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BATC Changes 


The BATC is at the moment balloting all its members on a plan to change from a club to a, company limited 
by guarantee. The ballot is both electronic and by post, a ballot paper was included in the last issue of CQ-TV. 
The result of the ballot is expected in February after the ballot closes on January 31°. 


CQ-TV available in eBook format? 


Several issues of CQ-TV magazine have been converted to eBook format, they were originally available as a 
download from this site, but BATC has asked if they could be removed and that they will make them available 
for download on their member site. https://batc.org.uk/members/cqtv.php 


Sorry for any inconvenience this causes, its due as they say to circumstances beyond our control. 


Filming with an iPhone 


ST=NDICAM. 


SMOOTHEE 


For Apple® iPhone 3Gs, Apple” iPhone 4/48, 
Apple® iPod” Touch, and GoPro” HERO” 
with mounts for similar devices in the works! 
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If you have every tried filming anything with an iPhone particularly the iPhone 4 which was a big leap in film 
quality you will have come up against the problem, that it is not the best device to hand hold and get 
reasonable camera work out of, well now we have our first piece of iPhone grip, in the form of a poor man’s 
steady cam. It uses the usual rigid pendulum and convenient handle, but also so remote controls which must 
be a plus, it’s made by the Tiffen Company, a leading manufacturer and distributor of accessories for the still 
imaging, video, motion picture and broadcast markets. This latest addition is and called the Steadicam® 
Smoothee® system, 5. 
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So we have a new ATV magazine that is a free download 


By Richard Suppards 


So we have a new ATV magazine that is a free download, no subscription, no fees just download and enjoy. 
The format has been optimised for eBook readers, but you can always read it on a PC with Calibre from 
http://calibre-ebook.com/download which is multi-platform reader and library manager that will help you 
keep track of your eBook files, and will also enable them to be read on a PC in Windows, Mac or Linux 
systems. (If you find calibre useful, then please consider making a donation) 


To get the best out of this new magazine you might want to think about buying an eBook reader. They have 
come down a lot in price recently, with entry level devices at less than £40. It is still possible to spend 
upwards of £200 on some models, so where do you start. I think the first rule is to decide what features you 
want. 


Formats 


There are several file formats for eBooks, most will cope with PDF, but these files do not get the best out of 
the 7” screens. Mobi and ePub are better formats that will adjust themselves to get the best out of an 
eReader. Some eBooks will read ePub some will read mobi, at the top end there are readers that will support 
both formats, Calibre will convert ePub to mobi and mobi to ePub, the conversion is simple and lossless (as 
with most digital conversions), with only one exception files that have DRM (Digital Rights Management) 
applied, CQ-DATV does not have DRM encoding, but if you want to use your eBook reader to download more 
commercial products beware, find your preferred supplier and check if the downloads are DRM protected if so 
make sure you purchase an eBook reader that will work with the supplied format. 


Design 


Dedicated e-book readers, such as the Nook, Kindle, Kobo, and Sony Reader, use an e-ink screen. However, 
e-ink screens have some drawbacks: they’re black and white, and the pages don’t refresh as quickly as those 
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on an LCD do. However, they do an excellent job of reproducing the look of printed paper. Also, you can read 
e-ink readers in direct sunlight, which is something you can’t do on an LCD screen. Previously, the biggest 
drawback for e-ink screens was that they were not self-illuminating (unlike LCDs, which are backlit by 
definition). But that’s now changed with the release of the, Kindle Paper white, and Kobo Glo, all of which use 
side-lighting technology to illuminate the e-ink screen for reading in dark environments. They cost more than 
their non-illuminated counterparts, but the added value for reading in dark environments (such as the 
bedroom) is often well worth it. 


Memory/Battery Life 


The battery life of your eReader is crucial. Nobody wants their reading devices to run out of power part way 
through your book. The number of pages that you can turn on a single charge and the amount of memory 
available for storing books is important for making the eReader experience more enjoyable 


Let’s start with the entry level Binatone readme colour at the time of writing this is available from Argos at 
£39.99 


e 7 inch screen (TFT LCD) 
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Stores 600 books. 

Screen resolution - 800 x 480 pixels. 

Built-in 128MB memory. 

Micro SD card slot supporting up to 16GB. 

Portrait and landscape viewing options. 

Bookmark facility. 

4 hours battery life (rechargeable Lithium-ion battery) 
Supported formats: ePub, PDF, FB2, TXT 

Supported picture formats: Jpeg 

DRM Compatible (Adobe digital) 


Ok it is not touch screen and only has 128MB of internal memory, it connects and charges through a USB 
download lead that comes with the unit, but no charger, so on holiday away from your computer you might 
want to invest in a plug top charger, because the 4 hour battery life is a little limiting. You can add a micro SD 
card if you feel the internal memory is a little light weight. 


Pros 


e Touch screen 
e Co/our screen 
e Internal illumination 


Cons 


e Does not re-sizing pictures and diagrams 
e Fxternal hyperlinking does no work (no web browser) 
e Short battery life 


Page 10 


An ATV repeater for Lancashire 
by John Hudson G3RFL 


At the moment Lancashire is devoid of an ATV repeater, so in the anticipation of receiving a NOV I have 


started work on GB3FY. The applications is for a 10 GHz FM ATV repeater with the input on 10.315GHz and 
the output on 10.065 GHz. The NOV was applied for in September 2012. 


The first thing I did was to locate a suitable site for the unit and was amazed at the support from the non ATV 
fraternity in particular. The chosen location is at a local theme park called Farmers Parrs Heritage Museum, 
which is a charity for children with AUTISM and has been in operation since 2007. 


I was introduced to the owner James Parr by a family friend and comedian Syd Little (remember Little and 

large). James Parr is the owner and the, museum is positive gold mine full of old farm equipment, a cobblers 

repair shop with a foot X-RAY machine Rock displays, old kitchens Steam Roller even old working Tanks and 
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an Old Blackpool Tram and lots lots more.. As I said their main function is raise funds for Children with 
Autism. They also have an excellent cafe which is open all year round and is well worth a visit. 


The coverage area which we hope will be around 20 miles radius. 
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I am working on the transmitter and at the moment trying to frequency modulate a YIG 


I first looked up on the WEB ‘tinternet’ the word YIG only to find it’s a mythical being referring to snakes and 
all sorts of mumbo jumbo stuff. 


I found some stuff on the WEB by yes a Radio Amateur KE5SX more proof there are some very clever 
experimenters out in our hobby and do for free place information of their own findings purely from trying it. 
Most inventions come by accident and are not planned. 


YIG is a kind of synthetic garnet with a chemical composition Y3Fe2(FeO4)3. It is a ferromagnetic material. 


Yig’s in the past have been very expensive indeed until recently, but can be bought on eBay at reasonable 
prices as surplus taken out of telephone equipment as well has YIG Oscillators there is YIG Filters too! 


So I purchased one of these YIG devices and made a PCB that would control the current through the YIG and 
keep it constant as the coil warmed up. 
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Usually there are two coils one to tune its main frequency and one you can FM with modulation but a much 
smaller coil and limited smaller currents have to go through that. Each coil has a polarity and as you increase 
the current the frequency goes up. I suspect ,but not tried, if you reverse the coil connections it will go down 
in frequency. 


I can confirm that the YIG is a very clean signal and can be controlled also can cover a wide range if required. 
These have been found in lots of test gear for years. 


Also it is very linear with current making it ideal for say DATV modulation. 


The only problem I found was you could modulate it well up to about 500KHz the 2u/H inductance @ 1R 
comes into play and at 5MHz is a no go for ATV so I am experimenting with simulated circuits to correct for 
this with excellent results so far! 


On the STELLEX YIG I used just needed 8.5V supply running about in total 120m/A. The output was above 
+10dBm. (more like +20dBm on my HP power meter). 


If anyone has experience of video modulation and frequency control on a YIG please get in touch. 
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GB3FY RX 10.315 MHz omni 14dbd 


slots offset from centre line =1.46mm 
slot length 14.06mm 
slot width 1.59mm 

slot spacing centre to centre 18.85mm 


Both aerials will be the conventional slotted wave guides one for transmit and a second one for receive, they 
will be Omni directional and should deliver 14dBd of gain. 
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The LOGIC unit is so far three stacked PCB;s 


The bottom PCB is a 18F2550 PIC u/P controller and an interface chip to USB (optional use). An HT9170 
DTMF tone decoder is a CW clean-up filter to stop key clicks and generate a 1.2KHz CW TONE, and a voltage 
regulator to produce 5v from the 12v Supply. 


The middle PCB is the Test Card Generator, which produces 16 test card pages. The design was published in 
CQ-TV 233 and is in use for repeaters all over the world. 


The top PCB is the Sound and Vision switching using my olds favourite TEA5114A chip again, all these are 
controlled by the PIC. 


All sound and Video connections are PHONO type. 


There will be 11 signal bars on the TCG for tuning up purposes and this will stay on for 15 seconds after you 
drop carrier for test purposes, only when it detects carrier AND sync will it switch through to the received 
video being transmitted. 
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To aid carrier detection every 30mins the noise floor is corrected to compensate for the change due to solar 
noise changes as the day progresses, this usually peaks around 2pm with the sun being detected and 4am 
being the quite time I learnt this while testing GB3XG 25 years ago. 


There are some 12 of us in the group, but I seem to be the chief engineer, constructor and planner, but in 
April I should be joined by DAVE G3ZGZ who is at present resident in South Africa, but moving back to the 
UK to live in the Cleveleys. Dave has been a big help so far but the gap between us has been somewhat of a 
problem. 
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In issue 2, John shows us how to drive the YIG with FM Video 
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Shooting your own video 


By Trevor Brown, G8CJS 


The week before Christmas my neighbour stopped me in the drive and said “you know all about television” 
(the word does seem to get around) “I want to make a DVD of my son opening his Christmas presents, how 
do I do it”. 


My starting point would be what are you going to film it with, forget all the old camcorders particularly if they 
use tape, and go for a modern electronic stills camera that shoots HD movies, if you don’t own one its time 
you did, look for one that has the magic words AVCHD on it. This is the format it stores video in on the 
memory card. I prefer camera’s that use SD memory cards, treat yourself to a card around 16MB and make 
sure it is fast enough for the camera, in movie mode, usually grade 4 and above, but it is hard to find a slow 
SD card in the shop’s so unless it’s come from you magic draw where everyone keeps all the things they will 
never use again, you should be OK. 
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“A tripod would be nice but I can lend you one”, make sure the camera of choice has a tripod bush mount, 
should be % Whitworth thread, my personal preference is one that you can release the camera of in a hurry, 
and one that is a little more robust than the average stills tripod. The one I lent him was my pride and joy, a 
bowl tripod, with an almost fluid head for panning, the bowl action means you can level it without shortening 
or extending legs, it’s a single quick adjustment at the top of the tripod just under the camera mount. 


He got a lesson on the drive, and seemed to take a shine, to my kit. He also took my advice and bought a 
Canon S95 compact camera, there are some around at bargain prices now it’s not the latest model. It will 
only shoot 1080i and the zoom will not function when it is recording video (the later more expensive models 
will, and also support 1080p). I Would like to have 1080p, but the zoom is not a problem, when you try to 
zoom these compact cameras on shot, they look rubbish, so I never do, I set them as wide as possible and 
then press record, why wide because it improves your camera work, and I need all the help I can get, also it 
puts you close to the subject, remember the mic is in the camera. 
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bowl tripod 


" quick release plate 


Next problem is light levels and colour temperature. Daylight is cold blue light around 6000k for the 
uninitiated and tungsten room lights are around 3000k, a mix of the two is not good, the professionals would 
put coloured gels on the windows to warm up the daylight to match the interior lights, or replace the room 
lighting with some cold professional lights usually LED these days. On this level shoot I would go for one or 
the other not both, either draw the curtains and use room light or open the curtains and turn the room light 
off. You then need to tell the camera the colour of the lighting, it’s called white balance, the canon is quite 
sophisticated it has manual white balance(MWB) in the menu, my preferred option, look for the symbol. 


> wu 
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Find something white in the room illuminated by your choice of lighting, fill the frame with it, select MWB on 
the menu and in the case of the canon press menu, to lock it in (different on other camera’s with MWB). If 
you want to warm the pictures up a little, you can cheat by selecting something other than white, something 
with a hint of blue will warm the pictures up, or a nice cream wall will make the picture look cold (why would 
you want that?). 


Last but least don’t leave the camera in the same position looking like you shot it from CCTV every few 
minutes move the camera, but do it quickly, and if you can stop and start the camera so it produces clips 
rather than one long scene, we can edit out the camera moves, and join the clips, but if you are slow, then 
the pile of presents might diminish in the edits. An ideal shoot would be two camera’s giving two different 
views and then cut between them in the edit and miss nothing. 


The S95 will run for about 25 minutes in this fashion, if you have a 16MB card it will be the battery which will 
give up first, if you are using a different camera, try it before hand, and find out how long the battery will last 
(it helps to know). 


You will need a computer and edit package, to join the sections of the shoot together and remove any 
unsightly camera moves, I would recommend wondershare, and it must be the simplest edit package ever 
and can be downloaded as a free demo from: http://www.wondershare.com/video-editor/ it is fully functional 
in every way except any renders are watermarked 


It is a JAVA based programme so please make sure your JAVA is up-to-date. 


It is available for both the Mac and Windows XP/Vista/Windows 7 Mac OS X 10.5, 10.6, 10.7, 10.8 (Mountain 
Lion) 


It’s very simple to use and ideal for putting clips together, you can also add a separate sound track that can 
be commentary or music, but remember music downloads are copyright, just because you have bought the 
download or CD, you do not have permission to use it in your production. 


Rather than step you through wondershare, have a look at the demo’s on You Tube, it really is user friendly 
see :- 
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http://www. youtube.com/watch ?v=dxgtQZQpAl8sg 
http://www. youtube.com/watch ?v=AzUPjuQjLFo 
http://www. youtube.com/watch?v=nBTr_HKgmEc 
http://www. youtube.com/watch?v=bYO70CZHugO 
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Inexpensive home constructed dummy load 
by John Hudson G3RFL 


Tn a senior moment, I managed to damage my RF dummy Load, by using it on a 13cms transmitter that was 


more than capable of delivering 120W. So it was time to consider a replacement and an upgrade to cope with 
the higher power Levels. 


I started by purchasing a 500hm 250W surface mount resistor. The resistor I chose has a specification. 
(see data sheets below) 


That will enable it to be used up to at least 2GHz,and cost £7. I have seen some on eBay for about the same 
price, but only 150W versions. 


I was fortunate to find suitable heat sync in my junk box, something I suspect was left over from a computer 
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upgrade. It was a simple task to drill the heat sink and mount the resistor applying a liberal dosage of heat 
transfer compound. I folded the TAB back over itself onto its top and filed an “N” type connector plug, filing 
the centre pin down as much as possible as this goes over the resistor and compression touches the resistor 
tab, carefully not over tightening it or you will break the resistor. 


In theory the unit should work up to 2GHz, but my first test was on 2m with just 50w, the heat sync soon got 
too hot to hold, after only a few minutes. 


So I decided to add a fan, quick search of my junk box and I failed to come up with a suitable fan for the heat 
sink, probably why the heat sink was in my junk box, so it was time to invest some of my children’s 
inheritance in a commercial product. The 12V fan I chose came from CPC and was designed for use used on 
PCu/P and cost just over £7. 


When the fan arrived I fitted it and repeated the experiment with the two meter source, once the heat sink 
became to hot to hold, I powered up the fan, and after only a few minutes the temperature dropped to just a 
few deg above room temperature. I was well pleased with my £7 investment, in what proved to be a very 
quiet fan, well worth the £7. The fan also has the third wire which provides pulses to indicate the fan is 
spinning, this might be useful for the future when I develop the unit further, but my first addition will be a 
Voltage detector interfaced to a PIC so I can read out the POWER via a USB lead......watch this space. 
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Completed unit ....SO far. 


Data sheets 
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|, Make sure (at the devioss are mounted on fat surtaces 
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be used 
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4 Position device on mounting surtace and secure using 
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DigiLite System Overview 


by G4EW)J (edited by G8AJN) 


Digitite is a system designed by radio amateurs to provide a lower cost method of home building a digital 
modulator for transmitting live digital TV pictures (DATV). It is a derivative of the Poor Man’s DATV System 
which many amateurs have contributed to over several years. The system has 6 main parts: 


e A Windows PC with a video capture card that uses an MPEG-2 compression chip. 

e A recording program on the PC to save the data from the capture card onto hard disk. 

A program running on the PC to read the recorded data from hard disk, convert it to a form suitable for 
transmission and send it to a serialiser. 

e A serialiser, which is a device that connects between a PC USB port and a modulator. 

e A QPSK modulator. 

e A program to configure the transmission parameters. 


DigiLite System Outline Details 


A Windows PC with a video capture card that uses an MPEG-2 compression chip. The current project assumes 
a WinTV PVR card. A recording program on the PC (either WINTV v 7 or GBPVR v1.4.7 )to save the data from 
the capture card onto hard disk. 


A program running on the PC to read the recorded data from hard disk, convert it to a form suitable for 
transmission and send it to a sSerialiser. A serialiser, which is a device that connects between a PC USB port 
and a QPSK modulator. A program to configure the transmission parameters. 


If an older PC is available, which can be dedicated to DigiLite, this is ideal. A single core 1.8GHz processor 
with USB2.0 should be sufficient on a ‘quiet’ system. On a non-dedicated PC, if Windows gets busy doing 
other things, the conversion program may not get all the processing time it needs and that can cause an 
occasional glitch in transmission. The more powerful the PC, the less chance there is of this happening. 
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DigiLite board 
-._ USE to MINT-USB 
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Recording program 


DigiLite has been designed to use the Hauppauge PVRx50 PCI video capture cards. There is also a Hauppauge 
PVR USB2 external device that can be used with laptops. Other cards are being evaluated, but they need to 
do the mpeg2 encoding in hardware (in an IC not in software).There are often WinTV cards cards available 
cheaply on Ebay etc.It should be possible to get a card and disk (a disk is needed to download WinTV v 6 
free). If you dont get a disk you will need any version of an Original Hauppage Install disk in the PC to get a 
free download of the WinTV 6 programme. 


VIf you cannot get WinTV you can use GB-PVR. 


VGBPVR is a free PVR (personal video recorder) program. Version 1.4.7 has been used sucessfully.Later 
version may not work. GBPVR requires a certain standard of video graphics card to run, even if you do not 
actually want to watch the video on that PC. Older graphics card may have problems. More card details on 
hardware pages. 


Conversion program 
DigiLite Transmit is the program that reads the recorded data from hard disk immediately it has been written. 


The data is in Program Stream format, which is very similar to the format used on DVDs. The video and audio 
are extracted and converted into DVB-S transport stream format, which is the format used by European 
broadcasters to deliver standard definition programs via satellite. This means that a cheap FTA (free to air) 
satellite box may be used to receive the transmission. Other data is placed in the transport stream such as 
date and time, channel name, program name and Electronic Program Guide info. The transport stream data is 
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sent to the serialiser via a USB2 port. 
Serialiser 


This is the device that connects to a high speed (480Mbps) USB 2.0 port and accepts the transport stream 
data from the PC. Two bits at a time (a symbol) are sent to the modulator at the symbol rate. The serialiser 
may optionally apply the FEC (aka Viterbi) forward error correction processing to the transport stream data, 
or this can be done on the PC. Doing the FEC on the serialiser is prefferred as it reduces the data rate over 
the USB connection. The serialiser has a second communication channel which is used to receive control 
information from DigiLite Transmit to set the required symbol rate and FEC. 


The serialiser can also be put into one of several test modes, to help set up the modulator. The serialiser has 
been used successfully at symbol rates between 1250k and 6250k. Several symbol rates are pre-programmed 
into the system. 


The serialiser has an SD card socket for playing pre-recorded transport stream files. This function is still in 
development and is not available in the initial release. The serialiser CPU chip dsPIC333 will need to be re- 
programmed to add new functions such as this. 


Modulator 


QPSK stands for Quadrature Phase Shift Keying. The modulator must be provided with a signal source at the 
required transmission frequency. It filters the two digital signals (I and Q) from the serialiser and produces an 
output at the transmission frequency which can then be amplified and transmitted. The type of filtering used 
is known as ‘Nyquist’. 


Configuration 


DigiLite Config is the program that is used to set the symbol rate and FEC and also the channel name and 
program details.Settings are stored in the Windows registry, which DigiLite Transmit monitors continually to 
look for any changes in transmission parameters.DigiLite originally began life as the ‘Poor Mans Digital 
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encoder’. Credits must go to those with the original concept.(including F4DAY and F1HPR ). Brian G4EWJ has 
worked on the software and developed the serialiser and USB version. Using the MPEG2 encoder chip on the 
WIN TV capture card with a PVR program to record on to a PC’s hard drive whilst simultaneously reading from 
the file to create a serial USB stream. 


This goes to the serialiser board where the stream is buffered and extra code is added to the packets before 
being sent to an IQ modulator as a Transport Stream. The modulator uses a local oscillator set to the required 
output frequency,e.g. 1249MHz. Rob(MODTS) worked on getting the PC to serialiser and modulator hardware 
running up to the required 4Ms/s and using the more convenient USB input. Brian(G4EWJ) worked on the 
hard drive reading software for the serialiser and USB and moved it from the original Linux software to the 
current Windows version. Test boards were built by Rob and Malcolm GOUHY to confirm that it can be 
replicated. Symbol rates were gradually stepped up from 2Ms/s to 4Ms/s and above. 


RF AMPLIFIER 


Here is a description of the digital system adapted from the MODTS website... 


A Digital ATV Transmitter is built of 3 main stages, these are: MPEG-2 encoder, multiplexer, Error correction 


Page 32 


and Convolutional coding, Serialiser, Nyquist filter and then to an IQ modulator. The MPEG-2 encoder takes the 
analogue Composite video and audio signals in and converts them into a digital signal; it then gets 
compressed into the standard MPEG-2 format. Currently using a Hardware MPEG-2 encoder, the Hauppauge 
PVR-150 (or 250/350/500) pci card in the PC.The multiplexer takes the MPEG-2 audio, video and service 
information and puts them into one single stream called a Transport Stream which is made of 188 byte long 
packets of data.Software reads the transport stream from the HDD and splits it into separate Audio and Video 
elementary streams, Service Information tables (PAT, PMT, SDT, EIT etc.) are added also Reed Solomon 
correction is added into the transport stream. 


The serialiser takes in the parallel data stream and converts it to a serial stream in IQ format ready for the 
modulator. This is done in a microprocessor dsPIC333.The Nyquist filter is a special Low Pass Filter that 
removes the unwanted sidebands from the I/Q signals and retains the impulse response of the data signal 
very well, the same as used in the F4DAY system. The filtered IQ outputs are fed into a modulator, using 
F1IHPR’s design, an Analog Devices AD8346 IC for this as it directly modulates the LO for the band you are 
operating on. This makes it very easy to change between different bands by simply supplying a different LO 
frequency and some minor adjustments of IQ bias and level (and perhaps the Nyquist filter components if 
using lower symbol rate). The modulator has preset pot’s to adjust balance of I/Q level and I/Q voltage bias 
for canceling out the LO. After that a a MMIC amplifier gets the signal up to a level required for input to an 
external amplifier to raise the level to that required by the PA. Remember that the bandwidth of the 4000ks/s 
is roughly 4Mhz, so the power required to cover as well as the 12Mhz analog one does is much lower. This 
allows you to lower the drive to your PA and thus get into the best linearity that you can without any loss of 
coverage. 


CQ-DATVmobi have produced an eBook containing a compilation of DigiLite articles and it is available as a 
free download from http://cq-datv/ebooks 
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Fade to Black 


By Trevor Brown 


Seeing John’s repeater logic and the TEA 5114 which he assures me are still available, but maybe only from 
his junk drawer reminds of me building a simple fade to black unit, using the same video switching chip, I 
think it only existed on a prototype board and several people have added improvements to the basic circuit 
over the years (see CQ-TV 160 and 157). I remember burning the midnight oil on the unit because one of my 
neighbours needed to give a video presentation to a football club using of different sections of several VHS 
tapes. These clips needed editing together onto a single tape so they could be part of a presentation. 


This would have been easy on a modern NLE editor, but this was back in 1989 when things were not quite 
what they are today, the unit was built alongside an audio fader unit, yes you have guessed it, a single pot. I 
spliced the unit into a SCART lead so it could be used to connect two VHS machines and enable, fading up and 
fading down, when transferring material, This helped isolate the required sections when copying between the 
two machines. Couple this with a the pause edit that always look terrible on VHS machines, but if you faded 
to black and then paused, cued up the player released the pause and faded up, well it looked passable. 
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It worked by using the TEA 5114 as a dual input switcher, both paths being connected to the same input 
source, but one via a 100 ohm fader. The switch takes the fader input in active picture, but in blanking it 
takes the non fader path. So you can only fade active picture not syncs and colour burst. 


Not sure on the availability of the chips, but once you understand the principle, better sync separators and 
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more modern vision switching chip are on the market. Although I hope you never come home from work to a 
note and two VHS tapes that needed the above work at very little notice. 
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Switchmode Power Supply Basics 


These power supplies follow a very similar basic structure illustrated in the following block diagram: 


Bo 


Rectifier Switching Transformer Rectifier 


OC Out 


Secondary 
Ground 


PWIW/Driver Optoisolator Reference/Error Amp 


A rectifier stage which produces a smoothed DV voltage directly from the incoming AC mains supply. 

A regulator stage which uses a high voltage switch, usually a power FET to generate a variable AC voltage 
into the transformer primary, driven by a PWM oscillator. 

The transformer to provide both power conversion and isolation between the primary AC mains input side 
of the power supply and the secondary side of the transformer. The secondary side is connected to the 
equipment. 

A low voltage rectifier stage to convert the secondary AC voltage to the required secondary DV voltage. 

A voltage detector and feedback stage to the primary-side high voltage switch, usually via an optocoupler 
to preserve primary-secondary isolation, to maintain the required output voltage under different loads, 
and 


An optional current limiting stage to limit the maximum output current of the power supply to design 
limits. 


The ‘primary side’ is the high voltage 110VAC or 230VAC mains power supply side that feeds the rectifier and 
regulator stages of the switchmode power supply. The ‘secondary side’ is the low voltage DC side that 
connects to my circuits. It’s really important to make sure that there is absolutely no chance that the primary 
side voltage, which can rise to above 340VDC, can come in contact either with the circuit being tested, or, 
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more importantly, the person doing the testing - you or me! 


Isolation in the older transformer-type power supply is provided by those relatively large and heavy iron 
transformers. In a switchmode power supply, or at least good ones, the isolation is provided by the 
combination of the tiny switchmode transformer, the physical separation provided by a good PCB layout, and 
(usually) an optocoupler which is used to carry the voltage feedback to the primary side switching device. 
While these supplies typically employ a high voltage FET driven by a simple transistor oscillator, an increasing 
number are using a single small high-voltage IC containing the switching device and many of the associated 
primary-side components. 


The switchmode power supply transformer is smaller because transformer losses reduce with increasing 
switching frequency. The old transformers operate at AC mains voltage frequencies of 50 or 60 Hz. Modern 
switchmode power supplies operate at much higher frequencies, anywhere from 30kHz to 300 kHz, with the 
result that losses are reduced. So, transformer sizes can be smaller too. 


Some cheap power supplies avoid optoisolation, relying instead on feedback from one of the transformer 
windings. 


Transformer-less switch mode power supply circuit 


12V/120mA switch mode power supply circuit. 


‘T ransformer-less switch mode power supplies have become very popular these days. The circuit shown 
below is of a 12V/120mA output, 85 to 230V AC input transformerless switch mode power supply using 
LNK304 IC. Applications of a power supply based on this IC includes hand held devices, timers, small 
appliances, LED drivers, industrial gadgets etc. 


LNK304 is a low component count, efficient off-line switcher IC that can support buck, buck-boost and flyback 
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topologies. The IC has a built in auto start circuit for short circuit and open loop fault protection. Other 
features of LNK304 includes low temperature variation, thermal shut down,high break down voltage, good 
line & load regulation, high band width , wide input voltage range (85 to 230V AC) etc. In general the LNK304 
has a better performance when compared to the many other discrete buck regulators. 


+ 
Wide Range 
HV DC Input 


LMK304 
Pin Configuration 
LMK304 
Typical application 


LNK304 pin configuration and typical application 


The pin configuration and the typical application diagram of LNK304 are shown above. Drain (D) pin the drain 
connection of the built in power MOSFET. The external by pass capacitor (0.1uUF) is connected to the BYPASS 
(BP) terminal. FEEDBACK (FB) pin controls the switching of the built in power MOSFET. A current above than 


49uA delivered to this pin will inhibit the switching. The internal power MOSFETs source is connected to the 
SOURCE (S) pin. 


LNK304 based switch mode power supply circuit. 
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c4 


1OuF / 25V 
L2 


D4 
1N4005GP 


Fusible 


R1 D1 L1 
IC1 
6.2 ohm/2W 1N4007 1mH LNK304 


input C1 C2 
85 to 250V AC 47uF 47uF 


400V 400V 


R4 output 


UF 4005 3.3K 42y/200mA 


D2 


1N4007 


12V /120mA switch mode power supply circuit 


The circuit diagram of a practical 12V/120mA transformer-less switch mode power supply is shown above. 
Resistor R1, capacitors C1 and C2, diodes D1 and D2 and inductor L1 forms the input stage. D1 and D2 forms 
the rectifier section while C1 and C2 are input filters. Resistor R1 which is a fusible resistor limits the inrush 
current, increases differential mode noise attenuation and also serves as an input safety fuse. 


The next stage is the regulator stage which consists of IC LNK304, diodes D3 and D4, capacitors C3, C4 and 
C5, resistors R3, R4 and R5 and inductor L2. D3 is the freewheeling diode while L2 is the output choke. C5 is 
the output filter capacitor which limits the output ripple voltage to a value as low as possible. The IC LNK304 
is so configured that the power supply operated in the most discontinuous mode and that’s why a fast 
recovery diode (UF4005) is used as the freewheeling diode (D3). UF4005 has a reverse recovery time of 
around 75nS and it is well enough for the given situation. 


The voltage drop across diodes D3 and D4 are practically same and so the voltage across C4 tracks the 
output voltage and this voltage is picked by the network comprising of resistors R2, R3 and is fed to the 
feedback pin. R2 and R3 sets the output voltage and for 12V output the voltage at the feedback pin must be 
1.65V DC. The circuit attains regulation by skipping the switching cycles. When the output voltage rise, the 
current at the feedback pin also rises and when the current rises above the threshold value, subsequent 
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cycles are skipped until the current at the feedback pin goes below the threshold and thus a constant output 
voltage is maintained. 


The IC will auto restart if no cycles are skipped during a 50mS time period and this limits the maximum 
output power to 6% of the maximum over load power. That’s how over load protection is attained. Resistor R4 
serves as a small preload which nullifies the effects of tracking error. 


Notes. 


e Assemble the circuit on a good quality PCB. 
e LNK304 is a very high efficiency switching regulator IC that has a hand full of applications. 


LNK304 is commonly available in SMD package (DIP is also available) and care must be taken while 
soldering it. 

D1 and D2 are standard 1N4007 silicon rectifier diodes. 

D3 (UF4005) is a fast recovery diode. 

D4 (1N4005GP) is a glass passivated diode. 

C3 can be a ceramic capacitor. 

C1,C2 and C4 are polyester capacitors. 

C5 can be electrolytic or polyester capacitor. 

Voltage ratings of the capacitors are shown in the circuit diagram. 
R1 is a fusible, fire proof resistor. 

Maximum possible output current is 120MA. 

Input voltage range is 85 to 230V AC. 
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BATC online shop 
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Purchase on-line at http://www. batc.org.uk/shop/ 
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Caption contest 


Just for fun.... 


This issues picture is shown below. 


xx KR 


~ 


7 ISS TO 
avatar 


Please send your entries to caption@cq-datv.mobi 
“One of our trains is missing” - Trevor Brown 
“The boss said that the project was on the right lines!” 


“No I don’t think we can get away with leaves on the lines again” 
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Information 


External links 

lr you have an eBook reader that does not have WiFi then you will not be able to use the hyper-links in this 
publication. 

If you have an eBook reader that does have WiFi then you will providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, and there is not a lot of ATV material on their site. 


Smart phone reading apps are ok providing that you have a 3G data connection. 
Legal Niceties (the small print) 


E&OE. Whilst every care is taken in the production of this publication, dotMOBI accepts no legal responsibility 
for the advice, data and opinions expressed. dotMOBI neither endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No guarantee of accuracy is implied or given for the 
material herein. dotMOBI expressly disclaims all liability to any person in respect of anything and in respect of 
the consequences of anything done or omitted to be done wholly or partly in reliance upon the whole or any 
part of this publication. 


As the regulations for the operation of radio frequency equipment vary in different countries, readers are 
advised to check that building or operating any piece of equipment described in dotMOBI will not contravene 
the rules that apply in their own country. 


All copyrights and trademarks mentioned in this publication are acknowledged and no infringement of the 
intellectual copyright of others is intended. 


Notice to Contributors 
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Authors are alone responsible for the content of their articles, including factual and legal accuracy, and 
opinions expressed by them may not reflect the editorial stance of the publication. Material submitted to 
dotMOBI should not infringe the copyright of other writers or bodies. Contributions are accepted for 
publication on this basis alone. 


CQ-DATV Magazine is neither affiliated with ,nor endorsed by, The British Amateur Television Club. 


dotMOBI publications - http://cq-datv.mobi 
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Next issue... 


John will be looking at simple frequency counters to set up GB3FY 
Trevor will be planning a wedding video shoot 

John shows us how to drive the YIG with FM Video 

Ian will be explain how to search the BATC DVD’s 

and much more 


If you would like to contribute then please contact editor@cq-datv.mobi 
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Keep Calm 
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CQ-DATYV,, | 


Issue 2 - 
April 2013 


ie 


Editorial 


Welcome to the second edition of CQ-DATV mobi a new free ATV magazine, available for eBook readers. 
I have been pleasantly surprised at the number of downloads there have been for issue 1. 


In this issue John G3RFL has produced a full article on the 10GHz FM ATV TX for GB3FY, John has also made 
this into a constructional project with a PCB artwork, for those of you with home etching facilities. John has 
also updated his frequency counter to set up and monitor the performance of GBFY, again he has produce a 
downloadable PCB design to make this also into a constructional project 


Richard Cross has produced an article on home PCB etching so if you have never before home etched a PCB 
this may be what you have been looking for 


Trevor has put on his production hat and given some advice for a wedding video shoot, I hope this is useful 
should you get pulled into making a DVD of one of these family occasions. Trevor has also reproduced an 
design he did some time back of a video switcher using the TEA 5114 chip which is still available 


DATV has not been forgotten with small 70 cms linear PA that was designed by F1DJO using the MHW 2723 
device and can be built on either a home etched PCB or a commercial board that can now be purchased 
through the BATC On-line shop. 


There is also a report on the new DATV express which is being put together by Charles G4GUO, Art 
WA8RMC, Tom WB6P and Ken W6HHC and sounds very close to been available as a fully populated PCB 
ready for DATV operation 


What I still need is contributions. I hope to make CQ-DATV green and topical. I am aiming for 6 issues a 
year. 


This can only happen if you the readers send in your contributions. Please enjoy Issue 2 of CQ-DATV 
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Ian Pawson G8IQU 
Editor CQ-DATV (editor@cq-datv.mobi) 
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DATV News 


A site move for GB3IV and GB3IW by Howard Chapman G3NZL 


The owners’ solicitor’s letter of December 21 gave us three months’ notice to quit with vacant possession 
and we kept our word. 


Frank, Colin and I went to Stenbury last Saturday March 16, it was a miserable day and climbing the ridge 
through intermittent old snow drifts was “challenging” (as you will see on the video which is currently being 
assembled). 


The first job was to see what faults we have to clear before we do a fresh installation across the Solent and 
we got considerable help from Peter on 23cms and Noel on 7Ocms. Some peculiar snags had developed 
during the three months that we had been unable to visit the site and it was encouraging that all of the gear 
(excepting the known FM driver problem) worked correctly after we juggled a few connectors - so this was a 
repeat of the snags we had at this time last year when the phono plugs proved that they cannot stand 
Stenbury’s salty air. 
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FAREWELL STENBURY, 
IT WAS NICE TO KNOW YOU 
(BUT NOT YOUR WEATHER)! 


We removed all of the gear from the racks before Colin and I put on our protective clothing ready to remove 
the aerials etc from the towers. Colin went up the ladders with me having to use all of my considerable weight 
to stabilise things whilst it was blowing a hooly at just above freezing point - well done Colin. Meanwhile 
Frank was loading his large van with all of the equipment we had assembled over the years - the whole of the 
big Merc’s floor was occupied and we were surprised about how much there was. 


We then tidied up and headed for the ferry. We had been charged £164 for a day trip (you can do a day trip 
to France for £25)! And we got to the terminal early and were then told that we would have to pay another 
£13.50 to catch the 4.30pm (which had space) so we waited on the “prom” and caught the scheduled 6pm 
boat — So the forthcoming hop across the Solent will be most welcome after that ! Frank then delivered Colin 
and I back to Southampton but his day was by no means over as he then had to transfer all of the gear into 
store. Fortunately he had the help of Peter, Simon and Julia but it was a long day and we should thank 
everybody for the good work. 


THE SITE CHANGE (Part Two): 


We have already reached agreements with our new hosts but as the bureaucracy for a site change is 
extensive and rather unpredictable we will save the details until the AGM so that we can give the true picture. 


About the Applications: 


We anticipated the situation and the App for GB3IW’s NoV was accepted on the Thursday before with GB3IV 
following on the Friday. 


The ETCC who handle these were certainly on the ball and we are already in the Vetting lists, so we will be 
watching closely to see whether the promised improvements in flow actually happen. 
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Stenbury on a nice day (which Saturday wasn't)! | 


Your Tech Team are far from idle whilst we are waiting for the paperwork - there is site planning, aerial and 
feeder installations plus shoehorning all of the equipment into a single rack to do and we have already started 
the planning stage. 


Also work is already under way on various modules (for instance the Solent FM Tx is behaving properly again 
on my bench after a driver change) we also intend to change some of the many co-ax connectors which were 
such a major problem at Stenbury. 


The gear will be fitted in stages before we receive the NoVs and the intention is to initially operate under our 
own licenses during the testing phase —- so please remember to keep an eye open for some activity because 
operations will resume as soon as is practicable. 


CBC Museum 


Since 1936, the Canadian Broadcasting Corporation has been the voice of this nation, linking Canadians from 
coast to coast to coast with its respected brand of journalism, sports coverage and entertainment. 


Visit the cBe Museum 


& celebrate 70 years 
of Canadian broadcasting. 
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Come to the CBC Museum and Graham Spry Theatre to experience first-hand the history of Canadian 
broadcasting... and the shared stories of Canadians! 


For more information, visit http://www.cbc.ca/museum/ 


DATV-Express Project - February update report by Ken W6HHC 


The DATV-Express team ordered a small batch of bare PCB’s from a PCB fabricator in Oregon, named 
Sunstone. The blank boards arrived yesterday and will be used to check a few prototypes assemblies of the 
second layout. Art WA8RMC has already begun to hand-solder a “first-article’ prototype to see if the PCB 
board design works. Hand-soldering SMT parts requires uncommon skills (in my opinion), especially when 
fine-pitch SMT chips are being used. Our vision for the project is that when the design is proven, then larger 
batches of boards will be commercially assembled using “solder paste mask” techniques, “pick and place” 
robots, and soldering thermal reflow ovens. 
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This ts a photo of the “mostly bare” second-pass PCB layout with the power supply components 
already soldered in place. 


When WA8RMC completes the hand-assembly of the first-article PCBA, he will first check out the five on- 
board power supplies. Then he will load onto the board some initial test code that has been supplied by 
Charles G4GUO to do simple tests of the FPGA...like blink some LEDs. If all goes well with Art’s electrical 
checkout, the first article prototype PCBA will be shipped across the pond to Charles in England to begin 
checking out the ported software. Charles has been updating the old FPGA code for this rev2 PCB. This will 
allow rapid evaluation of the new board when it arrives. 


While waiting for the new board design to arrive, Charles has been looking at what might be done using the 
Raspberry-Pi (ARM based) single-board-computer and the MK808 media player (also ARM based) to interface 
with the DATV-Express board as an alternative to using a normal PC. With the help of Rob MODTS, Charles 
has played with a modularised version of his DATV host software. It turns out that the Reed-Solomon FEC 
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encoder software consumes a large portion of the ARM resources. Charles has tried porting the Reed-Solomon 
code to run inside our FPGA. This seems to work well. Also, we are lucky that Brian G4EWJ has written an 
optimised version of this module in ARM assembly language. His module uses about 1/4 of the processing 
that the G4GUO C module does. So we have managed to get the whole thing down from 60% to about 20%. 
There are further improvements that can be made. 


Charles is hoping that the DATV-Express project can become a collaborative one at least as far as the 
software is concerned. “It may not be possible for everyone to hand solder SMD components these days but 
everyone can try to write some software. For small projects like this it is not that difficult and we all have to 
start somewhere”. 


Art WA8RMC has been working hard on the new board. He has completed hand-soldering the components 
onto the “first article’ DATV-Express PCBA that uses the project team’s second layout. Art reports that all of 
the five power supplies are working correctly. The LED for power lights up and no IC’s get hot (a good thing) 
and the Oscillator is running OK! At the end of a hard day of work, Art reported that he had not run the test 
software Charles G4GUO forwarded to him yet. 
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The “first article” PCBA is shown fitting nicely inside a box chosen for the project. 
I agree with G4GUO who has stated that the board looks better with its clothes on! 
“full speed ahead”...de Ken W6HHC 


The team members: 


e Charles G4GUO 
e Art WA8RMC 
e Tom WB6P 
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e Ken W6HHC 
For the latest information, see Charles bolg at http://g4guo.blogspot.com/ 


A video explaining the DATV Eapress project can be viewed 
at http://www. southgatearc. org/news/november2012/datv_express.htm#.UVLg7KB6MAO 


Just in: The March DATV Express update can be viewed here. 
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Building GB3FY part 2 
By John G3RFL 


The 10GHZz ATV transmitter using YIG technology 


These very small balls are about 10 to 30 thou in diameter. They are sliced from the grown garnet and then 
diced and tumbled to produce the finished ball. The value of the raw material on the open market is several 
million dollars per pound. Don’t worry, you don’t have to buy the whole pound. Garnet balls are available on 
eBay at affordable prices as part of functioning surplus telecom equipment. These small self-contained 
devices can be powered up and modulated with video, either analogue or digital, and provide the basis for a 
transmitter in the 10GHz band. 
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The completed transmitter 


The key to controlling and modulating these devices is via a magnetic field. There is a magic number to set 
the frequency of a YIG and this is 2.8MHz per gauss of an applied magnetic field. So if a 1000 gauss field 
were applied to the YIG it will oscillate at 2.8GHz. Similarly 2000 Gauss would move the frequency to 5.6GHz. 


However the STELLEX devices I used have built in magnets so they just cover a small frequency range. My 
STELLEX 6755 728 covers 9.5 to 10.43GHz, and without any power being applied to the coil it runs at 
9.985GHz. 


The control coils (yes there are two) can add or subtract from the frequency. The main coil is about 15 ohms 
and creates a lot of frequency change per mA of applied current. The smaller FM modulation coil is about is 
lohm and has an inductance of 2uH. Driving this inductor was the first problem. Not too difficult up to 
500kHz, but above that frequency we need some sort of EQ or current drive, to compensate for the 
inductance. So far I am still on a learning curve, but I have managed without any serious equipment to create 
a watchable modulation system good enough for ATV. 
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10GHz FM Video transmitter 


12CA3240 


audio input 


7| AoE HO * SMD devices fit on underside 
\6/7 1/2 CA3240 er ee **220uF SMD on underside of PCB 
| *** cut track and fit on underside of PCB 


The Circuit Diagram 


I have two circuits, one to drive the main coil and set the frequency, the other for this smaller 2UH coil for FM 
modulation of video and sound. BEWARE this coil is very easily damaged. Never let it sink more than 200mA 


and never take one apart. They use a very fine wire and damage easily. I speak from experience. 


Now we have understood how a YIG functions let’s see if we can turn one into a successful FM ATV 
transmitter. The circuit I used has a surprisingly small component count and was constructed on a home 
etched PCB in a single evening. For those of you that have home photo etching facilities I have provided all 


the necessary details and they are available on www.cqg-datv.mobi downloads page. (yig_tx.zip) 


The video input is via a 1000hm pot. If you want to be pedantic and make this a true 750hm input then you 
can add a 3300hm resistor across it. This then feeds a standard CCIR 405 pre-emphasis circuit which will 
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increase the level of the HF component of the video signal. This is necessary because FM sidebands are 
notoriously low power and if it were not for pre-emphasis then the pictures would suffer some 2 to 3db in 
noise immunity. CCIR 405-1 has become the FM TV standard and all receivers are fitted with the appropriate 
de-emphasis. (See http links 1 and 2 below) 


The video is then amplified by one half of a CA3240 op amp to provide some modest gain before being used 
to drive a power FET. In our case an IFR 520 which is little over the top for this application, but I had a supply 
ready to hand as they say. The IFR 520 is then used to current modulate the smaller FM coil that is part of 
the YIG assembly. The supply is regulated down to 8.5v and 10 ohm limiting resistors are provided in series 
with the YIG coil and in the source of the FET to effectively provide current limiting. For those of you using my 
PCB design the FET source resistor marked * is an SMD resistor and is fitted to pads on the underside of the 
PCB. The 100hm current limiting resistor marked *** was I am afraid a late edition and requires a track cut 
to accommodated it under the PCB. 


My apologies for this. The PCB is the third rebuild that was required to reduce the size to enable its use on 
GB3FY where size matters. It is fitted directly below the transmit aerial and inside the protective cover ie a 
Jewsons white 68mm drain pipe. The B&Q plastic grey water pipe did not cut it. Trying to ascertain loss 
figures for plastic weather proofing was not easy, and there is little published information. I tried several 
samples in my microwave oven and selected the sample that was the coolest after several minutes on full 
power, and this was the Jewson White 68mm. 


Microwave ovens operate at considerably lower frequency than the required 10GHz, but when needs must you 
use whatever test equipment is to hand. Once I had settled on the correct material for the protective cover 
for the aerial and combined masthead transmitter, then some size corrections to the PCB were required and in 
the rebuild this important resistor was omitted and added later in complex surgical procedure to the PCB (well 
actually I just cut the track and bridge it with the resistor). All in all, had I planned the cover before the PCB 
and realised that the only piece of test equipment to measure RF absorption was in the kitchen I would have 
saved myself some grief on PCB rebuilds for the Smaller Jewsons drain pipe and you the constructors a track 
cut. 
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copper view 


The PCB foil 


Every video transmitter needs audio and the FM system makes this possible in the most simplest of ways 
using inter-carrier sound. (If you were not around in the days of AM television on 7O0cms please take my word 
for that) The BC 107 is configured as a simple Colpitts oscillator, (see http link 3). The oscillator runs at 6MHz, 
the frequency is controlled by a 10uUH inductor and a 50pF trimmer and can easily be moved to other 
frequencies if required. The FM modulation is supplied by a CA3140 op amp which takes in the audio signal 
and lifts it in level by a gain of three and reduces the impedance to enable it to drive two reversed biased 
1n4001 diodes. If you remember you basic theory the depletion zone is proportional to the voltage when 
reverse biased and hence the diodes act as capacitors, with the capacitance being inversely proportional to 
the applied voltage. 
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component view 


10GHz Video TX 


nput 


The component overlay 


Yes there you have it, as the audio signal wiggles about the capacitance changes and the BC107 becomes an 
FM modulated oscillator. It should in theory have pre-emphasis and de-emphasis in the receiver, but in 
practice for ATV this is rarely implemented probably because we only use the audio to rag chew rather than 
listen to a philharmonic orchestra recital. At least that is the case up north. The audio is then added to the 
video in the CA3240 and goes on to drive the FET as already mentioned. 


All that is left is to drive the frequency coil of the YIG. Again I used the same IFR520 FET design with no 
apologies for this overkill. I have a well stocked junk box and an endless supply of these, and well if it worked 
for the FM coil why stop when you are on a roll. These large FET’s draw very little gate current and so in 
theory could just be fed with a potential divider and then will the produce a current proportional to the gate 
voltage, but as I had a spare op amp (the second half of the CA3240) I used this to buffer the potential 
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divider. The frequency range of these surplus YIGs is incredible and so I limited the range of the 5k potential 
divide with a 100k resistor otherwise the range would take it to the next ATV band. Well almost. 


All that was now required was to set up the frequency of the transmitter and to achieve this you need a 
frequency counter and a little engineering cunning. I won’t spoil it for you I have included the design for a 
simple frequency counter and it is also reproduced elsewhere in this issue. 


Good luck with the construction. I hope the PCB helps and you can find a surplus YIG on eBay. There were 
lots around when I started this project. If in doubt you can contact me via the editor@cq-datv.mobi 


HTTP Links 
1, http://jf.fourcadier. pagesperso-orange.fr/television/preaccentuation/preaccentuation_e.htm 


2. http://www.g8ajn.tv/videoproj.html 
3. http://www.electronics-tutorials.ws/oscillator/colpitts.html 
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In CQ-DATV 3 I will be investigating a more elegant drive for the main coil with a PLL loop to control the YIG 
frequency. 
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The station test card 
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Purchase on-line at http://www. batc.org.uk/shop/ 
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Four input video switcher 


by Trevor Brown 


Tn issue 1 I reproduced a design for a simple fade to black unit using the TEA 5114, this was a very useful 
chip for video applications, but also a very old chip. It was introduced for domestic applications and was often 
used in conjunction with SCART sockets to switch the signals around in domestic TV sets. I thought they were 
obsolete and only existed in junk boxes. So I was surprised to receive an email say that they are still 
available from a company called little diode. 


If this is the case then I have included another golden oldie using the same device but this time as a four 
input video switcher. The sources are selected by four normally open push buttons that are used to drive a 
priority encoder. These are clever devices that take care of more than one push button being pressed at the 
same time. The push buttons are coded and stored in a 74ls75 latch, so the source remains selected when 
the button is released. The code is then supplied to a 74ls139 decoder that provides four command lines, but 
the 74ls139 is a dual device. The inputs to both decoders share the same input so we have two sets of 
command lines. One set is used to drive the tally LEDS. The prototype used push buttons with built in LEDS. 
LS devices struggle a little driving LEDS so use small LEDS, not the high power kind The second set of 
commands drive the TEA 5114 which has three switches in one package, so only one of these is required, 
making the unit a very compact four chip build. 
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The TEA 5114 does have one or two quirks in that the command inputs are not TTL level hence the need for 
the zenner diodes and series resistors. It has some gain which is cumulative down the chain of three so the 
input levels need trimming with the 1000hm pots, to set the output to 1 volt. The TEA 5114 also needs 
coupling capacitors, but has fairly high impedance inputs, which enable 1ufd capacitors to be used and still 
maintain some LF performance. The output is also non standard impedances hence the build up resistor being 
27 ohms. 


So what it lacks in performance it makes up for in circuit simplicity and is a useful addition to any ATV shack. 
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Wedding Video Shoot 


by Trevor Brown 


Tn the last issue I covered some hints and tips for filming Children and in my case Grandchildren opening 
their Christmas presents. This issue I would like to talk about wedding videos. 


Making a wedding video is a big jump from a Christmas present shoot, for two main reasons. The first is lack 
of control, it will happen and if for any reason things go wrong you will be presented with very little 
opportunity, for retakes or to pause the action, so everything needs planning beforehand and where ever 
possible a plan B needs to be part of your options. 


The second reason is you need to produce a usable soundtrack. The S95 will record both sound and pictures, 
but the sound is an electret mic buried somewhere inside the camera body. I would love to open up the S95 
and investigate if this could be replaced with a socket to feed an external microphone, so far I have not found 
the courage. I know that this has been achieved with the GoPro Hero camera’s for a popular BBC TV series, 
but I have no details, this would be a step forward but would not produce sound monitoring which is essential 
for this sort of a shoot. So perhaps if funds are available then a more suitable camera ought to be sort, my 
first choice would be the Canon XA10, which is on the market for around £1300, depends on your budget. 
This would enable me to keep the S95 in my pocket as a backup. 
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The XA10 is touch screen operated so beware of working in bright sunlight, it does still happen in the UK. If 
you have any budget left this could be overcome with a LANCS zoom controller there are several available 
that mount on the tripod pan bar and provide smooth control over zoom and can also control on the start stop 
of recording. They work across a variety of different cameras and are connected by a simple three pole jack. 
They use a protocol called LANCS, please spend a little time on the net forums making sure the one you 
choose works with your camera, there have been problems. 
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Once you have settled on kit and are happy it will deliver, my next step would be a site reccey before the day. 
You need a spot for Vox pops (Latin for The voice of the people). In wedding terms this would be close family 
delivering short personal messages to camera. You need somewhere quiet, think the position of the sun 
through on the day of the shoot, you might be wise to avoid direct sun and think about some help with a Sun 
reflector, (hats can cause face shadows). 


When shooting VOX Pop remember you need the arrival of the bride, particularly if it’s a nice open topped 
vintage car, so don’t get carried away with the VOX Pops allow time to be in place to film this important 
arrival. 


Also on the reccey shoot lots of GV’s (general views) if the light matches the actual day these can be used in 
the edit. If it was sunshine on the reccey and rain on the day, then you might need another less clement day 
to re-shoot the GV’s. 


Filming the actual service may or may not be possible find out well in advance and factor any restrictions into 
the shoot. In an ideal world I would have every bit of hardware I own rolling, two camera’s providing two 
views would be ideal and if a S95 is part of the shoot then remember a full battery will deliver around 25 
mins. Sound will be a killer on this phase. At best any on camera mics will be meters away, if you can add a 
lapel mic and DAT recorder to the groom, any results would be a blessing in the edit despite lip sync 
problems. If you are not allowed to film the service then a DAT sound track and GV’s will have to suffice. 
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After the service collect as many on the hoof shots as possible and the drive away by the happy couple. You 
will then have the reception to deal with and the dreaded speeches. The golden rule is try to avoid the 
traditional horse shoe table for the speeches, speakers popping up around it, usually back lit by the windows, 
is a filming nightmare. The ideal situation is a central podium for the speaker to walk out to deliver their 
speech and then return, this gives you a few seconds to adjust the camera and a central point to light and 
place your mic if you are shooting with an external mic. 


If you are unlucky you might be able to choose a cue that lets the speakers know you are rolling and up to 
speed. The windows will be a problem as will getting any external mic into position. I can only say if you were 
not up for a challenge you would not have taken on the shoot. 


Remember always, if it was easy anyone would do it. 
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A guide to making your own PCB 


By Richard Cross 


This article is not meant to be a step-by-step instruction on how to make a PCB, but a general outline to the 
processes involved. 


If you want the make a PCB from either your own circuit diagram, one from a magazine, or use a published 
foil layout, there are simple and not so simple ways to achieve this. 


If you are starting from scratch then it makes sense to use circuit design software to layout your diagram. 
Advanced circuits (http://www.4pcb.com/) provide the ‘PCB Artists’ free design software and also checking, 
free Gerber PCB files checker, and Gerber-to-PDF conversion! 


Currently, only the Windows operating system is supported. One of the advantages of using this system is 
that, if you decide not to make your own PCB, you can order a professionally made one from within their 
software. Once you have your PCB layout on your computer as either a pdf or image file, it needs to be 
transferred onto the copper board. 


There are several methods to achieve this. 


Method 1 


Use a transparent sheet (LaserStar PCB Printing Film - Maplin Order Code: N43KT) and print the layout onto 
it. Then place this over a photo sensitive copper board, expose and develop. (Universal PCB Developer Maplin 
Order Code: N44KT). Note that exposure will require a UV light source. 


Method 2 


Print onto a sheet of heat transfer paper then place this onto the bare copper board and use the heat from a 
domestic iron to transfer the pattern. 
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Method 3 
Use a cold transfer system such as the Press-n-Peel PCB Transfer System Maplin Order Code: AB15A. 
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This is an update of the Letraset dry transfer system that I used to use many years ago, but is no longer 
available. 


Cleaning 


Thoroughly wash the board under running water, then remove any resist from the board with fine emery 
paper. 
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Etching 


Whichever of the above methods you choose use, the excess copper needs removing from the board. (Ferric 
Chloride Solid Granule Maplin Order Code: XX12N). 


Copper Etchant - Sodium Persulfate is a good replacement for Ammonium Persulfate. Like Ammonium 
Persulfate crystals, they are used as an alternative to the traditional ferric chloride to produce a cleaner 
copper etchant solution. Mixed product must be stored in a ventilated container. 


Etching is most effective if the board is placed face down in the solution and gently agitated. Please note: 
Safety gloves and eye protection should be worn when using the chemicals. 
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Cut to size 


Trim excess material from your PCB with a linoleum knife and a straight edge. Score lines in the material until 
it is a sufficient depth to snap a clean break on the board. (Do this on both sides). Snap the board —using a 
vice will hold the board firmly while you make the break. Sand the edges with fine grit sandpaper. 


Drilling 


9 
‘ 


Use a drill press and solid carbide small drill bits (usually 1mm). Place the board on a piece of wood. Having 
the wood underneath helps to keep the tear-away to a minimum when you penetrate the bottom side. Check 
that your pads are truly aligned. 


The finished board 
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Maplin stock codes are quoted here as an easy source of product within the UK. However, there are other 
suppliers available, ask Mr Google! 
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Making a simple Frequency Counter for 10GHz - 3cm 


Having built and tested the video transmitter for GB3FY, I needed some way to accurately check its 
frequency and to monitor its stability, looking around the shack all I had was a simple frequency counter built 
back in 1997. It was a little limited and would not cover the 10GHz band, but perhaps I could add pre-scaler 
and extend its range. 


Quick look at eBay and I found a plentiful supply of MB 506’s, for around £2, which could easily be configured 
to divide by 256 and be capable of working in the 10GHz band. So I committed myself to a £2 investment and 
a rebuild for this old unit. I also decided to add an optional phantom power feed so LNB’s could be driven 
directly from the counter. The end design was a very sensitive frequency counter that could be connected to 
an LNB, and used to receive GB3FY, across the shack. 


Page 40 


Setting up GB3R 


The frequencies counter displays (TM 6755’s are the older displays using LED’s yes they are bright, but I am 
old and this is a definite plus! The circuit revolves around a PIC16F84 with a 10MHz XTAL. This needs 
calibrating to a known 10MHz source once built, otherwise the accuracy is impaired. 


The LNB 900MHz input divided by 256 gives 3.515625MHZ so it’s just a pure maths calculation, something 
that micro processor do well to get to 900MH. 
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The new three additional push buttons provide a choice of LNB PUCK offsets, Button 1 resets it to no offset 
button two sequences through software presets and the third button is a spare, you can never have enough 
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buttons. Switching off will NOT reset the offset, it is stored in EEPROM 


Other things going on are converting the Counter to Decimal digits adding offset and serially sending up to 
the two LED displays and adding some decimal points leading zero blanking was added as well. 


The rebuild was on a new PCB and for the constructors with home photo etching I have reproduced the single 
sided PCB foil and component layout, which can be http://cq-datv.mobi/downloads.php). It was relatively 
simple build and could easily be built in a single evening. I omitted the 10UH choke from the PCB as not 
everyone will want to feed phantom power to an LNB’s, this can easily be added, off the PCB 


frequency counter 
copper view 


PCB foil layout 
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frequency counter link 
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(A copy of the above images can be downloaded from http://cq-datv.mobi/downloads. php) 


The New Software 


The PIC Software has avoided interrupts and the lower freq goes into TMRO timer counter with a DIV 4 pre- 
scaler via PORTA, 4 TOCK1 


A background software counter counts for 1 SEC and keeps polling the timer for an overflow situation. This 
overflow feeds three counters CountO Count1i and Count2 also the remainder in the TIMER is added. After it 
has stopped we take all the 24 bits and start to add them up in a 5-byte register starting with bit O in freqtab. 
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Bit OO = 0.000,001,024 GHz 

through to 

Bit 23 = 8.589,934,592 GHz 

Then add the offset, in this case 9.1GHz 


Software is called picfreq3.asm run it under MPLAB to produce HEX code. 


This software is download-able from the eBook site http://cq-datv.mobi/software/picfreq3.asm so for those of 
you with an understanding of PIC code the hardware can be customised to your own requirements. 


The home-made PCB, and software, can be downloaded from http://www.cq-datv.mobi 
Cheers - Have fun, I did! 


John G3RFL Cleveleys 
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5 Watt 7Ocms Linear power amplifier suitable for DATV 
by FiDJO 
This very simple 70 cms power amplifier, using the MHW2723 module. It was designed by FiDJO. The MHW 


2723 was designed for the Tetra digital 3w mobile radios and has a gain of 28db, so with a power input of 
9.0dbm it will deliver 5 watts with harmonics -30dBc max @fo, over a frequency range of 380MHz to 470MHz. 


An early F1DJO prototype using an external bias supply and inductors that were not etched onto 
the PCB. 


It is a simple build using surface mount components on a single sided PCB with a ground plane underside. 

The inductors are now etched onto the PCB design and the +5 bias regulator is also accommodated on the 

PCB. The capacitors are cms0603, so take care and use a fine tipped soldering iron. The 0 ohm resistor or 

link, which can be an actual resistor should you need to reduce the bias voltage. Bias voltage is a trade off, of 

output power verses linearity, so check your linearity on a spectrum analyser (see the data 

sheet) Attp://rfplus.co.uk/data/mhw2723.pdf (it may be necessary to reduce the +5v delivered by the on- 
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board regulator. 


MHW2723 


OUT 


The circuit diagram 


Good heat sink is required as with all PA chips, and to this end it is necessary to put a small piece of 
aluminium sheet 1.5 mm thick 15 by 45mm under the chip to raise it to be flush with the PCB. 
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Component overlay 


Components 

Capacitors CMS0603: 

6 x 18nF 3x 0O,1uF 1 x 3,3uF 1 xX10UF 

Regulator: 

LDO5VCMS, Farnell: LD1117S50CTR 

Resistor RO: 

0 ohm (jumper) or a value to adjust for the bias voltage. 
Amp Hybrid Motorola MHW2723: 


http://cgi. ebay. fr/Motorola-MHW2723-UHF-380MHz-470MHz-5W-12V-30dB-RF-Amp-/120919730712 (SMD) 
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The PCB 


Dimensions of PCB: 25mm x 41mm 


This PCB is also available at the batc on-line shop if you 
facilities, https://batc. org.uk/shop/hardware-and-kits 


Data sheet hybrid http://rfplus.co.uk/data/mhw2723. pdf 


Diagram power prototype 
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Protoype, inductors not etched onto the PCB 


Dimensions CI: 19mm x 45mm 
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Caption contest 


Just for fun.... 


Last issues picture is shown below. 
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“One of our trains is missing” - Trevor Brown 

“The boss said that the project was on the right lines!” Ian Pawson 

“No I don’t think we can get away with leaves on the lines again” - Trevor 
“Miscarriage” - Tony Leigh 

“Ballanced load on a Wilkinson Divider”? - Mike G8CPF 


“WELL I TOLD YOU A COALITICIAN WOULD NOT WORK”.....Hi - John G3RFL 
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And the winner is Tony - congratulations. 


This issues picture is shown below (Thanks Trevor). 


“Nothing good ever came out of a cloud, but a cellar now you are talking” - Trevor Brown 
“Well chaps that,s what a Micro Brewery looks like” ....Hi G3RFL being a “Northerner” 
Please send your entries to caption@cq-datv.mobi 
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DATV-Express Project - March update report 


by Ken, W6HHC 


Art, WA8RMC, has finished performing the basic electrical tests with the “testing software” on the new “first- 
article” prototype PCBA and found everything working as planned. Art was successful in producing 18.6 dBm 
of output on 1.3GHz in early March...and then sent the board to Charles, G4GUO, to begin more thorough 
testing and to begin making some software changes. 


Charles had the new board transmitting DVB-S and DVB-S2 video within a couple of hours after Parcelforce 
delivered the box to his QTH. Charles’s first reports included: 


e Min operating frequency 72.5 MHz 
e Max operating frequency 2.48 GHz 
e Noise sidebands -55db (about 30db better than previous board) Very clean QPSK constellation 


Page 56 


Fig 1 — First DVB-S pictures received from new board layout 
on ation 
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"THE PROFESSIONAL €O.JPMENT SATVINC 
Fig 2 — On the left is the clean QPSK Constellation from new second board layout; on the right is 
the noisy QPSK Constellation from original board etch layout 


During March, Charles was able to accomplish quite a lot of improvements to the DATV-Express software 
design, as he has summarised below: 


Host code 
Now being compiled under Ubuntu 12.04 LTS Development environment has been updated to Qt5.01 Creator 
FX2 code 


Added proper support for USB2 VBUS monitoring 


FPGA code 


Interpolation increased from x4 to x8 

Pulse shaping filter increased to 95 taps (root raised cosine compensated response). 

Programmable symbol rate generator added current range 2 MS/sec to 6 MS/sec in fractional steps. 
I?C configuration of modulation parameters has been added 

Delayed IQWRT clock added 

DAC has so far been tested up to 48 Msamples/sec 


No etch errors were found in the second layout, so huge compliments are deserved by our PCB layout guru, 
Tom WB6P. Art WA8RMC is busy building up a second prototype board. Charles also has plans to get the 
entire DVB-S protocol to run on the FPGA rather than on the Linux host PC. That way...the whole host thing 
can also be run on a small ARM-based computer, like a Raspberry Pi or perhaps the MK808. 
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Fig 3 — Spectrum from new board with unmodulated carrier signal 


In his spare time, Charles G4GUO has completed a new YouTube video to describe the DATV-Express Version 
2 PCBA at http://youtu. be/OXh-anABYaU 


“full speed ahead”...de Ken W6HHC, email W6HHC@ARRL. net 
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Information 


External links 

lr you have an eBook reader that does not have WiFi then you will not be able to use the hyper-links in this 
publication. 

If you have an eBook reader that does have WiFi, then you will providing you are in a registered WiFi zone. 
But if you have a Kindle 3G then yes, but only to Amazon, and there is not a lot of ATV material on their site. 


Smart phone reading apps are ok providing that you have a 3G data connection. 
Legal Niceties (the small print) 


E&OE. Whilst every care is taken in the production of this publication, dotMOBI accepts no legal responsibility 
for the advice, data and opinions expressed. dotMOBI neither endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No guarantee of accuracy is implied or given for the 
material herein. dotMOBI expressly disclaims all liability to any person in respect of anything and in respect of 
the consequences of anything done or omitted to be done wholly or partly in reliance upon the whole or any 
part of this publication. 


As the regulations for the operation of radio frequency equipment vary in different countries, readers are 
advised to check that building or operating any piece of equipment described in dotMOBI will not contravene 
the rules that apply in their own country. 


All copyrights and trademarks mentioned in this publication are acknowledged and no infringement of the 
intellectual copyright of others is intended. 


Notice to Contributors 
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Authors are alone responsible for the content of their articles, including factual and legal accuracy, and 
opinions expressed by them may not reflect the editorial stance of the publication. Material submitted to 
dotMOBI should not infringe the copyright of other writers or bodies. Contributions are accepted for 
publication on this basis alone. 


CQ-DATV Magazine is neither affiliated with ,nor endorsed by, The British Amateur Television Club. 


dotMOBI publications - http://cq-datv.mobi 


Page 62 


Next issue... 


10GHZz Frequency scanner 

Trevor looks at a multi camera video shoot 
eBook formats explained 

and much more 


If you would like to contribute then please contact editor@cq-datv.mobi 
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CQ-DATV 


dotMOBI 


Issue 3 - 
June 2013 


DATV News 


Cabinet Re-Shuffle at The BATC 


For those of you that do not know, a BATC committee meeting was convened last Sunday 21° April this 
meeting removed our long standing Chairman and replaced him with Noel. I have written to Trevor to try and 
find out why, and although Trevor is reluctant to say what happened and why for fear of fragmenting the batc 
I have put the following together. 


Trevor originally suggested a face to face meeting of the committee to sort out some problems he thought 
would be better solved in this manner. 


Trevor set about selecting the best date and only ring fenced one day when he was not available the 21° April 
as he was hosting an 85 Birthday party for his mother in law. 


The date was then set by other committee members for this date when Trevor could not attend. 
Dave Mann the secretary set the agenda and telephoned Trevor to inform him he had set item 1 as 
Club chairman 


Several committee members have requested that we ask Trevor, our Chairman, to step down. I have 
discussed this with Trevor by telephone and he says that If he is asked to step down he would not wish to 
remain on the committee in another role and he would not wish to continue to run the shop or run the Live 
Events Studio. I can also confirm that if the vote of no confidence is carried, Noel Matthews is prepared to 
take on the position of Club Chairman if elected by a majority of committee members. 


Perhaps a little unusual for such a drastic move in view of Trevor’s long service and dedication to the club. 
This did not give Trevor any opportunity to meet the “several un named committee members” and discuss the 
problem or defend his position. 


This meeting was un constitutional under rule 4.7 http://www. batc.org.uk/club_stuff/const.htm/ in that only 
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one officer Dave Mann himself was present. His fix was to telephone the Treasurer another officer, I do not 
know what was said but this does not in my view mean he was present at the meeting. 


Trevor was contacted Monday and duly stood down. 


I think this is not the way to run the batc and I personally want someone of Trevor’s experience and standing 
at the helm particularly as we consider the move to a Itd company. I know Trevor has concerns as he was the 
only committee member to abstain in the committee voting, a fact that has not been reported to the 
members. 


I think that this issue is so important we ought to risk any fall out that may occur and the Sunday meeting 
should be deemed unconstitutional. 


If the committee do not do this then we the members should call an EGM to reverse the outcome of this un 
constitutional committee and amend the club constitution to make the club officer selection a matter for the 
BGM and not the committee. So we can insure our club is run by those we trust. Again 
see http://www. batc.org.uk/club_stuff/const.html section 8 EGM which requires 20 signatures. We the 
members are the highest decision level makers in the club and Trevor who has always done his best for the 
club now deserves our support. 


Apple reader fix 


Ken, W6HHC, reports that he obtains best reading of CQ-DATV on an iPad or iPhone using the iBook ePub 
reader app in the “scroll mode”. Although the iBooks user manual never mentions it, there is a “scroll” mode 
buried under the “font settings icon” in iBooks reader. Open the icon - select “themes” - select the “slide” 
setting. 


Good by British Amateur Television Club, and hello BATC LTD 


Yes the votes are in for this move proposed in CQ-TV 239 and are as follows 
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e For: 128 
e Against: 4 
e Abstain: 6 


Not many votes for a 800+ members, perhaps more facts or even a proper discussion is needed and the 
reason given, of being able to deal on a more equal footing, with larger/commercial organisations, such as 
the CAA, as they are more comfortable dealing with a peer, aka another company, rather than a “club”. ??? 


Does anyone think this will cut ice with the CAA. 


Does anyone want to lose British Amateur Television Club as our title, we have after all, just had our 60% 
Birthday 


I would have preferred some discussion in CQ-TV and preferably before the BGM so members could have had 
some input. 


I think this is reflected in the low turnout and that more consultation with members is required. 


BATC eBooks download now works 


If you visit http://www. batc.org.uk/cqg-tv/archive/index.html you can download back issues of CQ-TV 
magazine in eBook format, this was my parting present to batc, before standing down last October, they 
suffered technical problems when I transferred the ownership of the site and this has now been fixed, so lots 
of ATV for your eBook, well done BATC. 


MHW2723 PA 
DigiLite drives straight into the 70cm PA units (see CQ-DATV2) and gives up to 5W from the MHW boards. 


Replacing the MMIC on the DL5.8 board with a better device will boost the output and need an 8dB attenuator 
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but can deliver over 1OW PCB's are available from the batc On-line 
shop https://www. batc.org.uk/shop/hardware-and-kits.html 


Simple and efficient sub-2W isolated power supply 
Linear Technology Corporation 


The non-synchronous flyback topology is widely used in isolated power supplies ranging from sub watt power 
levels to tens of watts. With more green-mode standards emerging around the world, improving light load 
efficiency and reducing no-load input standby current are more demanding than ever. Unfortunately, the 
traditional isolated power supplies using optocouplers can no longer achieve the performance requested. 


The new LT®8300 builds a 5V/300mA low IQ isolated Power Supply from a 36V to 72V input with only five 
external components (input capacitor, output capacitor, transformer, feedback resistor and output diode). 


Free PCB’s 


Some time ago BATC ran an I2C project in CQ-TV which involved several PCB’s CPU VDU and Relay cards, if 
you have an ATV repeater using these cards for logic control and would like to populate some PCB's for use as 
spares, then BATC are clearing there PCB stock FOC to worthy causes. Please send an SAE suitable for posting 
out Euro Card PCB’s to 14 Stairfoot Close, Adel Leeds, LS16 8JR and state your requirements - Trevor, g8cjs 
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The I7C VDU board 


Did you know? 


There is a very active group of digital ATVers to be found over at Yahoo. Point you browser 
at http://groups.yahoo.com/group/DigitalATV/ 
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BATC online shop 


\\ 1C How about a elub badge, if you 


cannot decide between the new 
camera badge or the old stlye 
diamond well now you can have both 
for the price of one 


£2.99 


How about the BATC DVD the CQ-TV DVD 
rom the 

contains every issue of 

CQ-TY in full resolution and 


two ATV handbooks, one 
SSTV book and the 


television lighting book 


™* 


‘On-Line s 1 


www. batc.org.uk/shop 
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Purchase on-line at http://www. batc.org.uk/shop/ 
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New to DATV? Start here 


By Trevor Brown 


When I first started transmitting ATV it was AM modulation (negative) I missed out the 405 line positive 
modulation, so I am not that old. The PA’s were valves and grew from QQV02/6 to QQV06/40 and finally a 
pair of 4CX250B’s. You turned up the modulation until the sync pulses crushed, not easy for portable 
operation as it meant running an oscilloscope in the car, this soon got replaced with a waveform display 
superimposed on the outgoing monitor. 


AM TV on 7O CMS 
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Then FM came along, my first demonstration was from units built by G3PYB running on 7Ocms, no linearity 
problems, or sync crushing, and 6MHz sound too. Unfortunately there were no satellite receivers around so 
both the TX and RX were home brewed. The bandwidth was, well increased, that’s a good word for it. In 
theory FM sidebands have very little energy, but carry the high frequency video content. so to reduce HF 
picture noise pre -emphasis was added. As amateurs we probably only ever recovered the low order 
sidebands in these homemade receivers, which may have limited the HF picture content, never mind just turn 
up the chroma gain in the receiver, yes it was colour, and we were probably outperforming VHS. 


What was good about this well, seeing a picture appear out of the noise and to slowly improve as aerials were 
aligned. Now we are on the cusp of a digital revolution, we may never get that buzz again, but there is still 
development to be done. 


The first Digital kit I saw was from the AGAF, BATC bought several units for evaluation, and also to get this 
transmitter into production, it was PAL in and 7Ocms out, and was the first experience of encoder delay, it 
worked and we were able to roll it out as a DATV demonstration. 


Then there was F4DAY and his cost effective solution, using a PC to Mpeg 2 encode (the AGAF transmitters 
were expensive), this evolved into DigiLite, and at present the BATC On-line shop has sold going on for 200 
kits. 


DigiLite 
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Version 5.8 


Let me wind the clock back and very briefly explain Digital Television. The modern TV screen is now composed 
of Pixels and in Digital Television we transmit each pixel as a binary number, minimum of 8 digits per pixel. 
That’s a lot of data, and requires a lot of bandwidth, so we handed this problem over to the mathematicians 
to see if they could reduce this bandwidth, and they in turn came up with Mpeg 2, where still frames and 
picture updates are transmitted, and yes the bandwidth came down, and we could transmit it. 


Several modulation systems grew out of this, the main two being DVB-S and DVB-T, the first being used for 
satellite broadcast the second for terrestrial broadcast. We adopted the satellite system for ATV and used it 
for terrestrial ATV. Why well it was easy, more efficient and set top boxes were around. It is not wrong and 
you have to start somewhere. We can now squeeze a colour picture into 2 MHz and as a result the rest of the 
amateur radio population are talking to us again, no small feat in these days of reducing band space, which is 
never going to improve, because the government have found out just how much it can be sold for on the 
open market. 
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But what about DVB-T well as amateurs we must experiment and try different systems otherwise we might 
just as well bin the kit and go skype or Face Time. DVB-T was designed to cope with multipath reflections that 
would be inevitable in a terrestrial transmission (unlike satellite transmission) and it worked well, just watch 
the pictures from the cars in the grand prix. So why not adopt it for ATV, well it’s a more complex system and 
initially was designed for TV broadcast where more than one channel was encoded onto the same carrier, 
single channel systems now exist, and perhaps it should be explored, and when DATV express becomes 
available, later this year it will become an option. One thing you will not like is it needs extreme linearity 
much more than DVB-S, so PA’s will have to be de rated with initial predictions being as high as a factor of 10 
(10 watt PA’s producing as little as 1 watt). 


The receivers for reduced bandwidth single channel systems will be special, it is unlikely that it is just going to 
be tune down your terrestrial TV or build a frequency converter. Enter OE7DBH who has put a lot of energy 
into working with HiDes Inc to define a receiver that is useful for ham radio, the UT-100B see 

, the price is reasonable so when DATV express arrives we can_ start 
experimenting. 


( ) 


UVT100B 


Is that the end? Mpeg 2 using either DVB-T or DVB-S ? No, there is more on the horizon . DigiLite originally 


used a Hauppage card driven by a PC to produce Mpeg 2 encoding, but many are now using the external 
USB2 Hauppage version that does not require the PC. To avoid misleading anyone it should be pointed out 
that the PC is no longer required either for encoding or serialising if a MK809 or the Raspberry Pi is used 
instead. DigiLite is also quite happy with H264.(This was the mathematicians improved version and is a better 
system for putting better quality pictures into less bandwidth). The simplicity of the DigiLite makes it simple 
to re-jig for other frequencies and data rates and Rob MODTS has been busy adapting the MK802 USB device 
software for use with the DigiLite. 


The main advantage with the DATV Express is probably that the FPGA software can be rewritten to make it 
useful for some other digital formats and also that it is ready-built. We need not lock ourselves into on-board 
Mpeg 2 encoders (the SR systems approach) derived from a PAL input, we need to keep with open systems, 
and we need to develop and workout the ideal system for our precious ATV mode. DATV express and its 
multimode software based approach to ATV, may be one of the tools we need to further explore and improve 
DATV so we can reap its full potential. 
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UART 232 TO USB Converter 


By John G3RFL, an old ATVer 


The FT232R 


As technology advances so fast many different DATA interfaces take place it becomes harder and harder to 


keep up. Nowadays the equipment seems to have steadied down to using the USB format and that’s what you 
get on most modern PC's 


So I came up with a problem when I wanted to use RS232 the sort of previous standard but find no PC’s uses 
it now and it’s a bit slow. 


I love writing in Assembler language and using PIC u/P and all have a serial UART type of output some later 
ones will drive USB direct but need a lot of overhead software understanding to get it correct until I found a 
little chip that converts UART to USB and does all the fancy set-up logic for you just UART in and USB out it’s 
the FT232RL and its Bi-directional and better still its addressable given many options. 


Because I like to make things in building blocks I set out to make a PCB just to run this interface has a test 
unit for my developments and can be plugged into a DEV PCB with ease. 


Now on it we have a TX led and an RX led to show it is working and it is all powered from the USB lead I have 
two 10k isolation resistors on the UART lines to protect the chip from the unit it goes into (u/P). 


When you plug the PCB into a USB lead the PCB leds flash has the PC sets things up all by magic registers 
and you just talk at whatever baud rate you want to the chip and off it goes. It took a lot of time and 
headache out of doing it. 


The circuit was even made easier by buying a ready made 28 pins SSOP to 20 pins DIL Socket then I can 
make it plug-able (my eyes are going now 67). 


Page 15 


Just look at devices internal block diagram a really well designed unit by FTDI 
Page 16 


It runs on its own internal Oscillator at about 48MHz (see diagram). 


ecooccogoo! 


The PCB design 
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There are more complex chips in this series that will do whatever standard you want. 


sé FT DI Document No.: FT_000053 
{ 3 2 FT232R USB UART IC Datasheet Version 2.10 
% Chip Clearance No.: FTDI# 38 


2 FT232R Block Diagram 


use 
US 


eee ty i 


To USB Transeiver Cell <t-— 


Figure 2.1 FT232R Block Diagram 
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by Ken Konechy, W6HHC 


This article is reprinted, with kind permission, from the newsletter of the Orange County Amateur Radio Club 
series of newsletter articles on DATV, www 


Most people involved with Amateur TV (ATV), now recognise the advantages of digital-ATV technology over 


analog-ATV. The digital modulation and Forward-Error-Correction of D-ATV provides superior video quality and 
robustness against ghosting. 


Fig O01 - Comparison of analog-ATV video and D-ATV video using the same antennas with weak 
sigs (courtesy of G7LWT & GB3HV) 


For several years, hams have also recognized that the cost to buy ham-grade MPEG2 encoders boards and 
Digital-ATV exciter boards is too expensive. A ham-grade set of MPEG-2-and-DVB-S boards from SR-Sys in 
Germany cost about US$875. The cost of commercial-grade digital-TV boards is even higher. This high cost is 
known to prevent many hams from “trying Digital-ATV”. A group of hams in US and England got together at 
the end of 2010 to start a project that will lower the cost of DATV considerably. 


The open-source project is known as DATV- Express. The team members are: 


Art Towslee WA8RMC - electronics design 
Charles Brain G4GUO - software design 

Tom Gould WB6P - PCB layout design 

Ken Konechy W6HHC - project mgmt & pubs 


System Block Diagram for DATV-Express 


The most important concept about the DATV- Express board is that it is software-based SDR radio. While the 
system block diagram for a typical Digital- ATV DVB-S transmitter using the DATV-Express board is shown in 
Fig 2, the modulator chip and software can also produce several other types of modulations and protocols, 
such as COFDM for DVB-T and 32APSK for DVB-S2. The analog output of a video camera is sent to an MPEG2 
encoder unit (made by Hauppauge) to compress the video stream. The video file is stored on a PC and a 
Windows-based or Linux-based PC does much of the “heavy lifting” to provide real time processing of the 
Program Stream from the MPEG2 Encoder into a Transport Stream to be used with DVB-S protocol. 


The PC processes most of the protocol streams down to the IQ symbol bit-stream that is output via USB2 to 
the DATV-Express board. Then an FPGA manipulates the data and sends an I-stream and a Q-stream to a 
modulator. The operating frequency for the DATV transmitter is determined by the PLL within the IQ 
modulator chip and can be selected by the PC GUI for 70 cm, 23 cm, or 13 cm bands. 
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Fig O2 — System Block Diagram of Typical DATV-Express Project DVB-S Digital-ATV Transmitter PC 
can also run software for DVB-T and DVB-S2 DATV protocols 


The RF output level from the DATV-Express board is fairly low, usually around O0-to10 dBm. So the typical 
DATV station will probably follow the DATV-Express RF output with about two stages of RF amplifiers to get up 


to a normal transmitter power level. 


band-pass filter to get rid of harmonics. 
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The DATV-Express project team also recommends using an external 


nnioine Devivee Analog Devices 
Cypress ADSTG? ADRF6755 
CY7C68013A-100AXXC Altera Cyclone ll FPGA Dual-DAC (100 MHz to 2.4 GHz) 


CTL & Programming EP2C8T144C8N MiniCircuit 
abet 1/2 of ) IntGircults 
nterfaces ] I 5 MHz PLL GVA-84+ 


FIFO | Extract USB Data DAC LPF era 
USB2 Bus, Sort into | and Q data streams 7°? |-steam > \-> re 


1 | =ee } 
Contoller FIR Table —) 4 
f | Modulator Amplifier 
Buffer (FIFO?) | and Q?? V2 is pg eg | f ; 


MHz Enable streams DVB-S 


24.0 MHz Boot | Interleaved = ~{ mW 
Code ‘Alternate (14-bit bus) 20 MHz Seesei ce 


Xtal Store S/R PLL OSC 
Silicon Labs 
$i570 RF Gain Control 


ee RF Freq Control 
DC-DC Cnvtr Allows RF Distortion correction 
12V —to— 5.5V wc | | Optional | 


5.0V, Sav Sa 4.2V | ADC | From external RF Directional-Coupler Sensor (rectified DC) 


I -to- 80 TX 1&Q Q -stream 1.2 GHz 


Analog Devices AD7992-0 
Draft 17 


Fig O3 - Block Diagram of DATV-Express Project Digital-ATV Exciter Board 


The DATV-Express Board 


The DATV-Express exciter is a single printed circuit board shown in Figure 4. Hand-soldering fine-pitch SMT 
components requires extraordinary skills in my opinion. I complement Art WA8RMC on his ability to hand- 
solder the “first-article” prototype board you see in Figure 04. The 4-layer board dimensions are 5.3 x 3.18 
inches. Tom WB6P used a schematic-capture tool called DX- Designer and layout tool called PADS to create 
PCB. 
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Fig 04 - the DATV-Express exciter board ts a single printed circuit board. 


The connector for USB2 is on the left side. The RF SMA connector is on the right side of the board. Fig 3 
shows a more detailed block diagram for the DATV- Express board design. The PLL on the Analog Devices 
ADRF6755 IQ modulator allows defining an RF frequency between 72.5 MHz and 2480 MHz. The board 
contains a total of five DC regulators providing DC outputs between 5.5 VDC to 1.2 VDC for the various chips. 
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Fig O5 - On the left is the clean QPSK modulation Constellation from new second board etch 
layout. On the right is the noisy QPSK Constellation from the original board etch layout. 


A small MiniCircuits GVA-84+ RF buffer amplifier follows the IQ-modulator chip. Initial bench tests on the first 
prototype board measured output of 18 dBm on 1.3 GHz. The initial RF etch layout was not done well and 
resulted in a noisy output and tended to self- oscillate. These RF problems were cleaned up in an etch-update 
called Version 2. Figure 5 shows the cleaned-up RF modulation (QPSK constellation) output, compared to the 
original etch layout. Figure 6 shows the fairly clean 1.3 GHz RF spectrum. The spurs are down about 55 dB 
from the CW carrier. 
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Fig 06 - Spectrum of new board with 1.299 GHz samedalated carrier signal 


Software for DATV-Express 
The DATV-Express project uses three sets of software: 


e Software that runs on the external PC or Raspberry-Pi, etc. 
e Software that runs on the 8051 (inside FX2 USB controller)> 
e Verilog code that defines the FPGA functions 


Page 25 


Ham1 
11249/H/4000 


(( @)) 


WA ee ee 266/267/258 © Next 
Information Available. © Detain 


"tse Maas 


Fig O7 - The first DVB-S video ever transmitted by the DATV-Express board 


The main focus of the project currently is getting to release the PC software using 32-bit Linux (Ubuntu 
Ver12.04.02 distribution). Currently the PC software does most of the protocol processing. An important 
function of the PC is to keep symbol rate constant, no overruns or under runs by adding Null transport 
packets as needed. The PC software also can download the firmware for the 8051 microcontroller. There is an 


on-board boot-ROM chip for storing firmware, but the project has not utilized it, yet. Finally, the PC downloads 
the code that goes into the FPGA. 
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Fig 08 - This constellation of 16APSK digital modulation is being used on a DVB-S2 protocol 
transmission 


The USB controller delivers the IQ symbol stream to the FPGA using a 16-bit FIFO on the EP1i bus. The FPGA 
firmware does a number of shaping functions of the IQ streams as well as calibrating for any IQ modulator 


offset mismatches in gain. 


Fig 09 - 2 MSymbols/sec symbol-rate spectrum achieved using DVB-S2 protocol on 1.249 GHz 


Figure 9 shows a DVB-S2 signal using 32APSK modulation being filtered by a 95 tap x8 interpolating filter 
with a rolloff of 0.35 and a compensated root raised cosine response. The filter takes the DVB-S2 symbols 
and interpolates them by a factor of 8 to put the aliases outside the LC Nyquist filter response. It is difficult to 
believe that 6 Mbits/s of video is crammed into that piece of spectrum approximately 2.5 MHz wide. The blip 
on the left hand side at 1.24 GHz is probably a multiple of 20 MHz reference clock signal on the board. The 
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blip remains stationary when the operating frequency changes. 
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Fig 10 - Test pattern received using DVB-T protocol with 7 MHz bandwidth on 1.3 GHz 


The QT4-based GUI on the PC (see Fig 11) controls which protocol to download, the PLL frequency, Symbol- 
Rate, the FEC configuration settings, and the RF power output level. 
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DVB Transmitter 


Main MODE DVB-S DVB-S2 DVB-T OVB-T2 TX TPinfo PGMinfo EPG Teletext Hardware 
Status Configuration 


Transmit Queue aa. Mode DVB-S2 16APSK FEC = 3/4 
NULLs inserted 0 Symbol Rate 4.00 MSym/s 
Video Bitrate 10.10 Mbit/s 
Audio Bitrate 192.00 Kbit/s 


Testcard 
Carrier 
Frequency 1249.00 MHz 


Level 10 
Transmitting PTT 


Viewport /tmp/dvb.ts open failed 
Raw data rate = 11866912 

Video bitrate fixed : 10100000 
PVR XXX Capture configured 
socket number 1958 


| 
Tt 
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Fig 11 -— The simple GUI being used by the DATV-Express software 


Project Plans 


The primary goal right now is to get the board and software ready to distribute into the hands of hams. The 
team is working towards a “final” etch-update for pre-production to resolve some inner-layers etch clearance 
issues and make some silk screen changes like adding the CE Mark symbol. The pre- production run will also 
confirm the correctness of the solder-paste stencil file and the pick-and-place file. The first release of software 
will run on 32-bit Linux. A little later, further releases of software will run on 32-bit Windows OS. Right now 
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the team hopes to have a few boards ready towards the end of this year, probably in October. 


Another plan is to make the design files of this open source project available to anyone. This includes 
hardware design (like schematic capture and gerber files) as well as software source code for PC and Verilog. 
In this way, other hams can experiment and extend SDR and even manufacture the boards if that is their 
commercial goal. 


Finally, Charles G4GUO has also been looking at what might be done using the Raspberry-Pi (ARM based) 
single-board-computer and/or the MK808 media player (also ARM based) to interface with the DATV-Express 
board as an alternative to using a normal PC. With the help of Rob M@DTS, Charles has played with a 
modularised version of his DATV host software. It turns out that the Reed-Solomon FEC encoder software 
consumes a large portion of the ARM resources. Charles has tried porting the Reed-Solomon code to run 
inside the FPGA. This seems to work well. Also, the project is lucky that Brian G4EWJ has written an 
optimised version of this module in ARM assembly language. Brian’s module uses about 1/4 of the processing 
cycles that the G4GUO C module does. So we have managed to get the whole thing down from 60% to about 
20% of cycles. Further improvements can be made. 


The Author may be contacted at W6HHC@ARRL.net 


Interesting DATV URLs 


YouTube Video on DATV-Express board - see http://youtu.be/OXh-anABYaU 

British ATV Club - Digital Forum — see www.BATC.org.UK/forum/ 

Yahoo Group for Digital ATV - see groups.yahoo.com/group/DigitalATV/ 

Orange County ARC newsletter entire series of DATV articles - see www.W6ZE.org/DATV/ 

DigiLite Project for DATV (derivative of the “Poor Man’s DATV” design) see www.G8AJN.tv/dlindex. html 
SR-Systems D-ATV components (Boards and complete XMTR) - see www.SR-systems.de 

CQ-DATV online (free bi-monthly) e-magazine - see www.CQ-DATV.mobi 
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SSDV 


by Phil Heron (MIOVIM) 


SSDV (Slow Scan Digital Video) is a packetised digital form of SSTV (Slow Scan TeleVision). It can be used to 
transmit small images along with the regular telemetry transmitted by a payload during flight. Any digital 
mode that can carry text or data can be used, although the current implementation is limited to 8-bit RTTY 
(Radio TeleTYpe). 


Packet Format 


Offset Name Size Description 

0) Sync Byte 1 0x55 - May be preceded by one or more sync bytes 

1 Packet Type 1 0x66 

2 Callsign 4 Base-40 encoded callsign. Up to 6 digits 

6 Image ID 1 Normally beginning at O and incremented by 1 for each new image 

7 Packet ID 2 The packet number, beginning at 0 for each new image (big endian) 

9 Width 1 Width of the image in MCU blocks (pixels / 16) 0 = Invalid 

10 Height 1 Height of the image in MCU blocks (pixels / 16) O = Invalid 

11 Flags 1 OO00000xx: 000000 = Reserved, xx = Subsampling Mode (0 = 2x2, 1 = 1x2, 2 = 2x1, 3 = 1x1) 
12 MCU offset 1 Offset in bytes to the beginning of the first MCU block in the payload, or OxFF if none present 
13 MCU index 2 The number of the MCU pointed to by the offset above (big endian), or OXFFFF if none present 
15 Payload 205 Payload data 
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220 Checksum 4 32-bit CRC 


224 FEC 32 Reed-Solomon forward error correction data. This may be omitted for storage, or if the mode already provides FEC 
Sizes and offsets are in bytes, with each packet being 256 bytes in total (or 224 bytes with no FEC data). 


Image Format 


The image should contain just the scan data from a JPEG image (an “Abbreviated image” in JPEG 
terminology), with none of the markers or headers that normally make up a JPEG image. Because there are 
no headers, the image must conform to the following rules: 


Y’CbCr colour format 

Width and height must be a multiple of 16 (up to a resolution of 4080 x 4080) 

The quantisation and huffman tables are fixed 

Baseline DCT only 

Total scan data must not exceed 13434880 bytes (~12.8 MB) in length (205 payload bytes per packet, 
65536 packets max) 

The first MCU of each packet is byte aligned 

The first DC values for each component in the first MCU of a packet are relative to O 

The scan data does not need byte stuffing (OxFF bytes do not need to be followed by 0x00) 

The total number of MCU blocks must not exceed 65535 


Error Correction 


Each packet ends with 32 bytes of Reed-Solomon codes, calculated from the 223 bytes beginning with the 
packet type (offset 1) to the end of the payload data. These codes allow the receiver to correct up to 16 byte 
errors in a received packet (including the Reed-Solomon codes themselves). 


Whilst the Reed-Solomon decoder is able to handle incorrectly received bytes it is useless when it comes to 
missing bytes. When a byte is dropped for any reason all subsequent bytes will be in the wrong position and 
the decoder will see most as errors. To better handle this the receiver should be able to detect and insert an 
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appropriate number of padding bytes, allowing the decoder to see them as errors and correct. 


C code to generate the Reed-Solomon codes is available here: rs8encode 
Lost Packets 
When a packet is lost there are a number of scenarios that may need to be handled: 


e An MCU block from the previous packet was incomplete. If the break occurs during the AC coefficients of 
a component, emit the EOB symbol to end them early. For each remaining component in the MCU emit an 
EOB symbol for both the DC and AC coefficients. This should end the incomplete MCU cleanly. 

e Subtract the MCU index value from the index of the last decoded MCU block to calculate how many blocks 
have been lost. For each lost block emit an empty MCU block. 

e The current packet will likely begin with the end of one of the missing MCU blocks. This data cannot be 
used and needs to be discarded. The MCU offset field in the header indicates the number of bytes to skip 
before resuming decoding. 


Once these conditions have been dealt with, normal decoding can resume. 
Modulation / Mode 


The current implementation uses 8-bit RTTY at various baud rates. A more appropriate method should be 
used in future. 


One idea is to pack the SSDV packets (Sans-FEC) into an AX.25 frame for transmission over standard amateur 


radio packet networks. It may even be possible to do this in such a way that the format is compatible with the 
APRS network. 


Software 
dl-fldigi 
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dl-fldigi contains a decoder built in, that listens to the RTTY stream for packets and decodes when received. It 
also can upload the packet to a central server where the data from multiple distributed listeners can be 
combined - often filling in gaps. 


http://ukhas.org.uk/projects: dl-fldigi 


NOTE: Versions prior to DL3.1 contained an older version of the SSDV decoder which can not handle the 
finalised format described above. 


ssdv 


I have written a small command line application that can encode and decode the packet data. It is used by 
the server to produce the images from the data uploaded by multiple dl-fldigi users. 


https://github.com/fsphil/ssdv 


hadie flight software 


An example of how I used the code on the hadie flights can be seen in the flight software, available on 
github: 


https://github.com/fsphil/hadie 


The camera used on these flights was a C328-based UART camera. 


Future 


e Dynamic or adaptive huffman and quantisation tables. 

e Try 1200 baud on a future flight. (Tim did this, and it mostly worked. Requires very careful tuning) 
e BPSK modulation via fldigi. 

e Add an interface to dl-fldigi for sending images. 
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History 


Some final changes made to the format 2012-03-04. Images produced with this version of the encoder 
will be compatible with all future decoders. 

TU Delft launch in Holland transmitted images at 600 and 1200 baud. Two receiving stations where 
decoding data, and at 600 baud almost all data was received. Some of the 1200 baud images where also 
received, but with more gaps in the data. 

hadie:3 tested the latest version at 300 baud and was a full success. Every image was decoded 
completely, with only a few missing packets near the ground when I was changing antenna. Although 
each station missed a couple of packets the combined uploaded images where complete. 

The new version was used on the hadie:2 HAB flight 2011-01-09 with the updated error recovery and 
correction code. An antenna problem meant the signal was very weak and contact was lost with the 
balloon shortly after launch, but despite this three full images where returned from the air. Missing 
packets had no impact on the rest of the image, which continued decoding as data came in. 

An early version was used on the Cirrus/Hadie HAB flight 2010-04-16. This version transmitted the entire 
file returned by a C328 serial camera but flaws in the reception code left the error correction ineffective 
and a number of packets where lost. Lacking the ability to correct the stream, the lost packets prevented 
the image from decoding after that point. 


Reproduced with kind permission from hAttp://ukhas.org.uk/guides:ssdv 
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Der TV Amateur is a German Language ATV Magazine It is published 4 times a year and if you would like to 
subscribe go to http://www. agaf.de/ 


The current issue covers:- 


e Intelligent Power for power amplifiers 

e Campfire romance in amateur television 

e 10-GHz FM ATV TX Build Your Own Part 4 

e A low-cost-AM ATV receiver 

e DBOZU ATV project completed 

e IPTV to broadcast - From the cut and thrust to terrestrial TV channels 
e First experiments with the integration - ATV applications in HAMNET 
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Updating your Input Sources for ATV. 


By Richard L Carden VK4XRL 


A\tter some time playing with ATV either Analogue or digital we may need to update how we do things. With 
digital it’s a good time to do this. 
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When I started out in ATV I started to use the BATCs coder and circle testcard generator. Added to this was 
another unit that produced bars or any number of test signals. 
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The technology used for these are getting a bit long in the tooth so we need to replace them. Since then a 
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number of commercial coders have become available such as the Cox 153. Also SPG’s have become very 
cheap and you can either update these by dedicated chips, PIC’s or the commercial units. This now brings 
most stations up to some form of commercial standard. One of my aims has always been when building 
repeaters for ATV to have them as transparent as possible. Over the past decade or so computers have been 
used for generating test-cards and idents such as the Sinclair, BBC Micro, Commodore 64 and Vic20. It’s also 
possible to use the old PC or Mac to do this to. Likewise the EPROM unit from Trevor was put into use as well 
as many colour Cropredy units. 


Since playing around with digital I started to investigate another source to produce such inputs. The first unit 
used was the SanDisk unit, however these had serious problems with levels. Some were modified but I felt 
weren’t that successful. Also these units were only limited to video images. Jaycar here in Australia also had a 
unit that worked in a fashion but allowed audio as well. With the advent of digital repeaters another method 
was required, and around this time WD produced the Mini Media Player. I have used these in the local church 
for pre-service music and idents and they work very well indeed. I started using them in my own home ATV 
system quite a few years ago now when Dick Smith electronics had them on sale for around $49A. 
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In both the digital repeater and home system I have removed them from their cases and mounted them on 


RMVB Media Player’ 
REV-A1 


a? 


L 


fa uit 


plug in modules. The USB input was modified also to allow the unit to fit into the module. A USB stick now 
holds both the audio (tome etc.) and video idents or test-cards. Some Video photo frames may also be 
modified to provide the same idea. The mini media play was limited as to what video format it could play so 
the newer WD video player can be used to provide almost all video format replays. 
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To use this system one needs a PC or Mac to produce these jpeg images. I also use photo shop to help in 
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editing and providing text. The rest is up to your imagination. Another programme that can be used is the 
Testcard Generator. I have used this to produce the Cropredy test-cards as well as the Eprom style test-cards. 
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Going this way saves on precious rack space and in the long run more reliable. 


This page is intentionally blank 
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Multi Camera Shoot 


By Trevor, G8CJS 


Tn the last two issues I have covered two different single camera shoots, that can be edited together and 
made into a DVD with Wondershare video editing software. In this issue I want to have a look at a multi 
camera shoot. The first one of these I tackled was for an RSGB AGM. I used three cameras and a video 
caption generator. One was a professional camera and did most of the work the other two were CCTV 
camera’s that filled in, while the pro camera was re-framing and focusing. 
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The heart of the shoot was a vision mixer, and this was a datavideo SE500 bought especially to make the 
event work. There are lots of video mixers around and they often turn up on eBay, but not every mixer is 
suitable, as the cameras were not synchronised, so a mixer that would work with non sync sources was 
essential. If your budget will not stretch to the SE 500 then mixers such as the Panasonic MX50 often turn up 
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on eBay, but they are getting old and are a complex item should they need repairing. 


The RSGB AGM was recorded and transmitted live on the BATC streamer; I think there is still a recording in 
the BATC film library if you did not see it. All the video connections shown in the diagram are PAL and it was 
recorded in 4 by 3 formats. 


The first problem was the sound, this was provided by another company and we were given a courtesy feed 
at line level on an XLR, I had anticipated this and made an adaptor XLR to Phono, but the SE 500 did not like 
the feed an added a loud buzz, so an isolation transformer was fitted and cured the problem and is now 
carried as a standard kit item for use with this mixer. The event was recorded and streamed. I have not 
shown the streaming computer, it was looped off the video recorder, which again is another expensive item, 
but I did wonder about a DVD recorder had I not already owned the Digital Video recorder. 


Rear view of the datavideo SE 500mixer 


Why the expensive datavideo mixer, well it is important to be able to see all the camera’s so as to choose the 
best picture and not cut to a camera which is being re-framed or adjusted. To this end the four video sources 
controlled by the mixer are displayed on a single video monitor as a quad display. 


This was really useful and worked well, secondly it has a tally light output which will put a red light on the 
camera that is on air, unfortunately this was not implemented on this shoot, but with only one camera that 
could be moved and two CCTV camera’s one showing a wide shot of the top table and speakers and the other, 
the audience, this was less of a problem. 


The next outing was Budbrook School and a streaming event of a link with the International Space Station. 
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This time we got to do our own sound and then the RSGB AGM again with three professional camera, so cues 
were essential this time. 


LED A3 = pin 1 = 1R (Maint) 

LED A2 =pin2 = 1G 

LED Al =pin3 = 1Y (Sub1) Steen 

Ground =pin4 = GND . 

LED D3 = pin 5 = 4R (Main4) Video | Red LED LED Yellow LED 
LED B3 =pin6 = 2R (MAIN2) Channel | (On Air) 7 (Next) 
LED B2 =pin7 = 2G (Off line) 

Ground =pin9 = GND Pin 2 Pin 3 
LED C3 =pin 11 = 3R (Main3) m 

LED Cl = pin 13 = av (Sub3) Pin 12 Pin 13 
LED D1 =pin 15 = 4Y (Sub4) 


The manual for the SE 500 had the following info on the VGA connector on the rear of the mixer; we were 
only interested in the Red on air LEDS which were logic low when selected. We decided to go with logic of 
supplying +12 to the cameras when on air, this is more standard in broadcast cameras and for non broadcast 
cameras we could supply them with a small camera box with an LED and serial current limit resistors that did 
not need power. Brian Kelly designed the interface from the VGA connector to the camera boxes. 
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Four of these were required and I added an illuminated LED push button so they could be seen working from 
the mixer and the push button could be used to attract the camera ops attention without cutting to him. We 
used XLR connectors to wire the camera boxes to the interface unit, with a standard of pin 1 ground pin 2 
cues and that left pin 3 free for one way talkback from the mixer to the camera boxes, to which a jack plug 
was added so the camera operator could listen to the director on cans. (A Small Maplin amplifiers was used to 
feeding pin 3 on all the Camera box XLR’s),It worked well and to communications both audio and camera cues 
were a blessing for the second RSGB AGM. 


The SE500 has been in operation for several years now and the last outing was the EME (Earth Moon Earth) 
which was the first wide screen operation I had attempted. Strictly speaking PAL should not be used for wide 
screen, but for streaming resolution you can get away with it, but if you are considering a wide screen multi 
camera shoot then perhaps PAL might not be the way, so in the next issue I will look at digital options rather 
than the PAL SE500 mixer. 
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10GHz PC controlled scanner using YIG technology 


By John Hudson G3RFL 


This was my last adventure into experimenting with the eBay yigs, which indecently seem to be disappearing 
fast. I hope that means that some of you are purchasing them and following in my footsteps and not the 
commercial sources of these units are drying up. The sweeper uses a programmed PIC DSP30F2010 and Ian 
has made the code available as a downloadable file. The FT 232RL is available from www.Ftdichip.com. I have 
produced a single sided PC layout, that can be home etched, and some visual basic which will run on a PC and 
again this is in the download section of www.cq-datv.mobi. 


F 
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The scanner connects to a PCB via a USB connector and a frequency sweep is provided by the YIG and 
controlled by the PC under the control of the visual basic programme. This can be used to drive passive 
devices such as filters and aerials or active devices such as power amplifiers. The output of which picked up 
with my HP 6460 power meter and is fed into the DSP30F2010, but a simple diode probe will do the same 
thing, the scanner expects a signal that is between O to 5V on the input to the PIC A/D for full Y deflection so 
it may be a diode and a small DC amplifier you need. As the YIG provides an RF sweep it is plotted on the 
screen of the PC as an X sweep and it will respond in the Y direction to the RF being provided by the pickup, 
so you will get a display that looks something like this. 
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RESET 


Construction. 


This was simple most of the components came out of my Junk box, there the 10 ohm 1w resistors mount on 
the coppers side of the PCB as does the SMC capacitors which are shown connecting to square pads. 
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PCB layout view 


copper view 10GHz frequency scanner 


PCB copper view 


Software install for the PCB was a little fiddly as it is not just run the exe file which has been renamed on the 
download to.TXT so it can be downloaded, so rename it as .exe. Before you run the exe file you need to and 
there is a visual basic file to load so read the instructions with the download. 
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PC Controlled USB YIG Frequency Scanner 
9.956 GHZ to 10,900 GHZ 


Power requirements the unit requires an external +12v which is reduced to +8.5v and +5v via onboard 
regulators. When running the current is 110m/A to 280m/A at the Top Freq. 
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2 FT232R Block Diagram 
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Figure 2.1 FT232R Block Diagram 


For a description of each function please refer to Section 4. 
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It’s communication Jim, but not as we know it! 


lr you have ever wondered if it is possible to transmit ATV via laser, the answer is “yes” and there is a 
current world record of 101km, which was set on 3 October 2012. The transmission was from the 27 metre 
high Ohlyturm tower in Odenwald, Germany. The tower is 514m above sea level with a QRA location of 
JN49IR25DD. The record holders are Martin DL8TP and Jurgen DL8TO. The transmission was received by Nobi 
DF6IY and Marita DC3IT in the Black Forest, 526m above sea level, QRA JN48EU52KP - not bad for 20mW. 


Martin, DL8TP, on the tower 


The original tests were done from Freiolsheim with visible lasers on 780 nanometres, but there has been a lot 
of hysteria from pilots over visible lasers. The tests have now moved to 384 THz, which means they have to 
be viewed by cameras mounted on the receiving telescopes. 
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The tower from below 


Good communications were essential to line up the lasers and these were provided by good old hand held 
C568’s which are set for duplex mode. Nobi, who received on 2m (144.75 MHz) suffered some disruption by 
French stations, 7Ocms was little better due to QRM from a 70 cm repeater. 


Fairly early on in the test, Nobi reported a “flash” on one of the monitors connected to the telescope camera. 
There are two cameras mounted on the telescope, both of which see through the telescope. The big question 
was, “is the flash our signal?” Nobi convinced me that it was - he was right! There were flashes, but no 
picture. 


If there is no video signal at the receiver, it turns off the monitor. This information is not available at the 
transmitter, and at the receiving end you’re clueless as to what has happened. 
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Nobi, DF6IY, when receiveing at Freiolzheim 


Some time ago, therefore, I installed a 36 MHz crystal oscillator that could be switched to replace the FM 
modulated IF in the laser receiver. This switch is operated by a video detector circuit, so as to switch on the 
crystal oscillator in the absence of a signal. I decided that it would be helpful to also have this information at 
the transmitter end, so I added a video detector controlled bleeper to the transmitting side of the hand held 
transceiver alongside the laser receiver, and in this way ‘camera is off’ can be reported to the transmitting 
station. 


However, the camera had been changed, and the crystal oscillator was being heard before the receiver’s 
limiting circuit had operated. Preliminary discussions with Nobi revealed that he had fitted his SDR receiver 
with 3Hz optional filters, so that signals could be located in the noise. This stopped the video detector and 
made this logic redundant. The 3Hz filter produced a signal which is 40dB above the noise, so what was 
preventing a picture being seen? 


Page 66 


— 
UMN v3 “LY 
~ Prorzielm ¥ 


lace Aty 


A noise-free image in 101km 


The laser signal at a distance of 100 km has a diameter of 100 metres, so it might be assumed that the 
receiver would not need any optimisation if it was located within this area. This turned out to be a big 
mistake! 


The beam from the laser diode must pass through the lens of the transmitting telescope, the lens of the 
receiving telescope and be seen by the photo-diode, all in a direct line and not land obliquely on the receiver’s 
lens. 


It took some persuasion to convince Nobi to try and adjust the focus knob. Nobi was afraid that we would lose 
contact again, but this was not the case. We improved the signal up to well over 60 dB signal to noise ratio, 
and when we switched to image reproduction there was NOISE FREE video! What had happened? 


In retrospect, it was actually quite logical. The received signal had a bandwidth of 3 Hz at 40 dB which could 
also be toggled to a bandwidth of 18 MHz (the bandwidth of the FM transmission). 
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It turned out that this gave us a reserve of 20 dB reserve. Mathematically, the transmission path could be at 
least triple to still achieve video contact. 


The equipment on the RX side 


Another problem was the occasional wind gusts that shook the tripod, and also, a flutter fading occurred, 
which was probably caused by strong wind air turbulence on the transmission, which all had a negative effect. 
A further negative factor was that the miniature connector used for the video output of the camera had been 
damaged, leading to a continuous switching of the two oscillators. 


To conclude, I am grateful to Nobi DF6IY for his energy and his optimism. He was the real driving force 
behind the initial Freiolsheim contact. 


Now for the record. Originally we wanted to use Melibokus, for the transmitting site, but that was only 99.6 


km, not quite the magical 100 km, and it had poor car access. Ohlyturm fitted the bill, but was not open to 
the public, otherwise it was ideal, with a 101km path to Nobi. 
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Martin (DL8TP), Jurgen (DL8TO), 
Marita (DC3IT) and Nobi (DF6IY) 
after the deed was done 


“Nothing ventured nothing gained!” After 5 phone calls, I made contact with the person responsible for the 
tower, who turned out to be very helpful. Nobi Elmar and I gained tower access to determine if a clear tree 
free path was possible in the required direction. The answer was “yes”, so everything then had to wait for 
weather conditions. We now had a key to the tower, so could swing into action on the first clear day Monday 
October 1S message from Nobi: No clear view. 


Tuesday October 24 same. 
Wednesday October 3rd morning same, but by 12.30 Nobi could see the rocky mountain! Here we go. 
The reception equipment was already with Nobi after the Freiolsheim test. 


The full story of the contact is reserved for a separate story, but at this point, yes, the 101km record was 
achieved. 


German Amateur Radio Club http://www.darc.de/index. php ?id=24358 
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Someone has dropped a clock onto the floor and its face has broken into four pieces. When all the pieces 
were picked up, it was noticed that the numbers on all the separate pieces added up to the same amount. 


Firstly, what was the amount? Secondly,on the above clock face, mark out how the broken pieces were 
shaped. 


Solution in the next issue. 
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Watching A Big Cheese Over Switzerland 


By Dave Akerman 


This was my fifth “Pi In The Sky” flight and originally was to be an altitude record attempt using an 
extremely light photographic payload, however such a flight this time of year is likely to end up in the North 
Sea. Been There Done That don’t want to do it again. Now, most flights (nearly all of them actually) follow a 
simple profile - go up -> burst -> come down, but there’s another option which is to go for a “float” (in the 
air, not the sea). The simplest method of achieving a float is to under fill a large balloon, and what happens is 
that as the balloon approaches the stretch limit of the latex, the tiny amount of free lift reduces to zero at 
which point the balloon stops ascending continuously and instead just bobbles up and down. If the balloon 
survives until sunset then it cools and drops substantially in altitude to float at a lower level, before ascending 
again after sunrise. Typically the balloon then bursts but it is possible for it to float another day. 


As far as I’m aware, no previous floaters have carried cameras, and my plan was to do just that with a 
Raspberry Pi camera using the live image transmission system (SSDV) that I’ve used before. I decided to take 
fairly large images and to send those at 300 baud which is known to work over large distances, but to use 2 
radio transmitters to effectively double the bandwidth. Essentially the hardware was the same as in my 
Raspberry Pi-shaped tracker (which will fly very soon) but in a better insulated container with more batteries 
for the longer flight. I was expecting a flight beyond Poland and for the tracker to run for about 24 hours by 
which time it would be out of range of our receiver network anyway. 
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With a workable flight I contacted Liz and Eben Upton of the Raspberry Pi foundation to see when they were 
free to to launch with me - something all of us have wanted to do for some time. Saturday was that day, and 
with predictions from my home looking a bit risky (a fly-past of some minor provincial airfields called Luton 
and Stansted) I asked Steve Randall if it would be OK to use his site in Cambridgeshire (convenient for the 
RPi guys of course!). He said yes, and Anthony Stirk was available to come and launch his AVA payload, so 
the plan had come together. I love it when that happens ... 


The weekend approached quickly and I didn’t get time to make the tracker till the Thursday, and then built 
the payload container on the Friday evening. No rush then! I even managed to find time to program in a late 
Easter Egg (more on that later). Liz publicised the launch on the RPi site and Lester Haines did the same on 
The Register. I didn’t get much sleep on Friday night, having to get up in time to finish packing the 4x4 and 
then leave for Cambs at 7am. We needed to get there in time to launch in the morning as the winds were 
going to get up in the afternoon. 


We arrived first, a few minutes early to find the wind rather stronger than expected. Anthony was next and 
we waited for Steve to arrive as he’s launched there many many times before and knows the best spots to 
launch according to the wind direction. Here he is using his patent-pending wind-direction-finding technique: 
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Eben and Liz were next, then Tom from Bloomberg who was recording the event for a news item, Graham 
(another balloonist) and James (Pi Camera Coder). 


With the video streaming and tracking stations set up, we put our payloads together. Here Eben’s holding 
PIE5 for me whilst Anthony works on his AVA payload at the front: 


With payloads working and tied to the parachutes, it was time to get inflating those balloons. You’d have 
thought that a hydrogen cylinder would be lightweight what with all that hydrogen in it, but apparently not ... 


Now, a normal flight (one intended to burst) has a “neck lift” in the range 1-5kg, typically about 2kg, and 
those are usually easy to measure by hanging a suitable weight from the balloon filler. here though we 
wanted a neck lift of around 300g, which becomes a problem when your filler weighs nearly twice that! So we 
had to use the scientific method known as “guessing”, followed up by removing the balloon and hanging a 
weight (2 reels of duct tape!) below. Here Anthony is helping me at a delicate part of the procedure: 
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We filled Anthony’s balloon first, and then asked Eben to hold it whilst we worked on my balloon: 
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Once my balloon was ready and both payloads tied to their respective balloons, I handed my balloon to Liz 
and we got the two of them to pose for us: 
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After checking that both payloads were still running fine, we were ready to launch. Steve called Air Traffic 
Control for clearance, and they said we had 5 minutes to launch in or wait a short while. We were ready, and 
after waiting a minute for the wind to drop we both launched: 


Whilst my flight ascended at the expected rate, Anthony’s didn’t. See his exciting write-up for details, but 
suffice to say that it just cleared a tree 500 metres from the launch point! 


With that over I did a piece to camera: 
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and Eben did a piece too. We all then packed up, and Anthony, Liz, Eben, Julie and myself made our way to 
Milton Keynes (why, you may ask?) to an excellent Dim Sum restaurant that Liz and Eben recommended 
(there’s your answer) and is probably the only reason to visit that place. 


In between the many, many rounds of dishes we talked ballooning and Raspberrying, and kept tabs on 
progress of our flights. PIE4 was out over the North Sea transmitting some nice images as it went. 


— 
— es 


We then noticed that AVA had stopped transmitting and that uUXABEN (Steve’s flight) had lost GPS. That was 
running a pre-preduction unit and a failure wasn’t a big surprise, but we were disappointed that AVA had hit 


trouble so early. After the meal we all set off to our respective homes, and during a short stop for fuel Julie 
and I noticed that AVA had updated on the map again and was near the Dutch coast. AVA carried 2 radio 
transmitters one of which is not allowed over the UK and was programmed to switch itself on only when legal 
to do so. We called Anthony with the good news, then went home. 


At home I spent pretty much all the rest of the day watching the progress of both flights. PIES settled into a 
float at around 40km, gently going up and down with a peak altitude of 40,350 metres, comfortably above 
my previous “live images” record of just under 40km! 


The images weren’t all as good as I’d hoped, principally because I’d used auto exposure and that faces an 
enormous challenge to find the correct settings with the vast difference in luminance between the clouds and 
the blackness of space. The flight was over a lot of cloud which makes that task almost almost impossible, 
and I’ve seen many poor images before with other cameras in this situation. It would have been better if I’d 
used manual settings, which I will do next time! Also, the flight seemed unusually stable (normally the 
payload swings around a lot) resulting in a lot of images with a lot of black and a little cloud. So in the even it 
would have been better to have the camera aimed downwards slightly. Nevertheless there were some 
interesting images including these apparently of a gigantic raspberry! 
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By now AVA had apparently died altogether, with neither RTTY or APRS transmitters running. After sunset my 
balloon descended as I’d hoped, achieving an excellent second float: 
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After that I waited eagerly for 9pm to arrive. Why? Because knowing that the sky would be completely black 
by then, I’d copied some specially chosen space-related images to the SD card the night before, and 
programmed the Pi to select and transmit images from the set. Needless to say this caused some confusion, 
consternation and amusement, as intended of course! 
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The missing segments are down to the fact that by now the flight was a long way from home and we only had 
a couple of listeners in range. I’d expected the flight to go towards Poland, but it had floated so high that the 
winds brought it south over Switzerland instead! When I awoke in the morning the last listener reported that 


PIES had finally stopped transmitting data, and that would have been because the batteries had given up. 
Here’s the last image it managed to transmit: 
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By now it was still over Switzerland and beginning to rise in the sun. Most likely it then burst, with a landing 
across the border in France. It does have contact details on it so it’s possible though unlikely it'll find its way 
home! 


| 


_LAUNCH-O-GEDDON | 
+ WEEKEND 


|| Saturday 13/04/2013 
} Cambridge, UK 1000 UTC 
Live Stream from Launch / SSDV Images 
| AVA 434.450Mhz 7N2.50 baud 
P| Dual TX 434.068/434 074Mhz 8N2 300 baud 


| XABEN 434.350 7N1 50 baud 


Regensburg, Germany 0730 UTC 
4 PYSY 434.650Mhz 7N2.50 baud 


Come chat to us: #highaltitude on irc freenode.net 
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Of course, if you do find the payload or know of its whereabouts, please contact me (details in the About 
page! 


With PIE5 “lost in space”, attention turned to AVA which wasn’t as doomed as it had seemed. It suddenly 
appeared on the map over the Czech Republic, and was then tracked down into Austria where it burst and 
landed atop a 1500m high hill! Here’s the map showing the paths of both balloons - note how different they 
are despite both being launched from the same place at the same time! 


Polar 
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We all assumed that was that, but we weren’t banking on International Rescue arriving in Austria in the form 
of a Slovak balloonist called Radim and his intrepid team. After driving from Bratislava they hiked up the 
snow-covered hill to rescue AVA! See Anthony’s account. 


So, an awesome ballooning weekend, with records broken (highest live images, highest landing spot) and the 
most incredible recovery I’ve seen. Now we just need PIES to be found! 


For more photos see my flickr set 


Reproduced with kind permission from http://www.daveakerman.com/?p=1063 
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Caption contest 


Just for fun.... 


Last issues picture is shown below. 


“Nothing good ever came out of a cloud, but a cellar now you are talking” - Trevor Brown 
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“Controlled rate Streaming on IPA port” - Mike G8CPF....Hic! 
“This stuff will etch pcb’s” - G8KZN, Wesley Clinton 
“I could never get a decent head, using those southern ISP’s, then I found Plusnet” - Trevor 


“T had to flash it with a new BIOG....... Beer Installed Operating System and add the universal sparkler port 
on the front otherwise no problem” - Brian 


“This device would revolutionise the workplace.” - Matt Shaw - 
“Brilliant.... I want one!” - Simon 
And the winner is ..... G8KZN, congratulations. 


This issues picture is shown below. 
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Please send your entries to caption@cq-datv.mobi 
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Information 


External links 

lr you have an eBook reader that does not have WiFi then you will not be able to use the hyper-links in this 
publication. 

If you have an eBook reader that does have WiFi then you will providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, and there is not a lot of ATV material on their site. 


Smart phone reading apps are ok providing that you have a 3G data connection. 
Legal Niceties (the small print) 


E&OE. Whilst every care is taken in the production of this publication, dotMOBI accepts no legal responsibility 
for the advice, data and opinions expressed. dotMOBI neither endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No guarantee of accuracy is implied or given for the 
material herein. dotMOBI expressly disclaims all liability to any person in respect of anything and in respect of 
the consequences of anything done or omitted to be done wholly or partly in reliance upon the whole or any 
part of this publication. 


As the regulations for the operation of radio frequency equipment vary in different countries, readers are 
advised to check that building or operating any piece of equipment described in dotMOBI will not contravene 
the rules that apply in their own country. 


All copyrights and trademarks mentioned in this publication are acknowledged and no infringement of the 
intellectual copyright of others is intended. 


Notice to Contributors 
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Authors are alone responsible for the content of their articles, including factual and legal accuracy, and 
opinions expressed by them may not reflect the editorial stance of the publication. Material submitted to 
dotMOBI should not infringe the copyright of other writers or bodies. Contributions are accepted for 
publication on this basis alone. 


CQ-DATV Magazine is neither affiliated with ,nor endorsed by, The British Amateur Television Club. 


dotMOBI publications - http://cq-datv.mobi 
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Next issue... 


e Alan Critchley’s homemade 23 cms Yagi array 
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e Trevor looks at digital mixing on a multi camera shoot 
e Using the Black Magic ATEM and a free software equivalent 
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© and much more... 


If you would like to contribute then please contact editor@cq-datv.mobi 


Update check 
Are you reading the latest issue of CQ-DATV? 


Click here to see if there is a later issue available. Please note that your eBook reader must have 
Internet access for this feature to work. 
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Issue 4 - 
August 2013 


Videocamera 


Ian Pawson - G8IQU 
John Hudson - G3RFL 
Mike Stevens - G7GTN 
Ken Konechy - W6HHC 
Alan Critchley - G3SXC 
Paul Wade - W1GHZ 
Trevor Brown - G8CJS 


CQ-DATV4 Production Team 


In this issue 


Another bumper issue and this time there is a strong RF flavour coupled with some excellent home 
construction projects. 


With the kind permission of Andy at VHF communications we have reproduced a thermal power meter, 
which is a brilliant step forward from the popular dummy load that we started with in DATV1. 

John Hudson G3RFL has produced a very nice aerial direction indicator, that can be again home 
constructed. 

Paul Wade W1GHZ has another home construction project a Ratiometer, so that leaves no excuses for not 
tuning up your power amplifiers and aerials. 

Leaving RF behind Mike G7GTN has produced a Sony handset decoder that enables easy control over 
captions and various other devices in the shack. 

Trevor has weighed in with using HDMI for vision mixing and found some interesting links for a home 
constructed control panel for the ATEM. 

DATV start here has concluded with a non mathematical look at QSPK DATV and Ken has kept us all up to 
date on DATV express, there is a full report on the proposed DATV transmission from the International 
Space Station and a look at the problems we face with 13 cms 


My thanks to all on the production team for all their work on DATV4 


Ian Pawson, CQ-DATV Editor 
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Mission Accomplished 


Welcome to CQ-DATV4, when we set out to produce this magazine we had several objectives. The first 
being to use electronic only delivery and the second to publish exclusively using only eBook formats, both of 
these are a first for an ATV publication. We also set out to deliver 6 issues a year making it a bi monthly 
publication, again this has never been done before. Finally we wanted to deliver CQ-DATV at no cost, so far it 
looks like it’s mission accomplished, CQ-DATVS5 is already in production and will be available early September. 


Providing a fee magazine has significant advantages, in that everybody on the production team has one 
objective to create copy for CQ-DATV. We do not have accounts to process, or membership renewals to deal 
with, nothing gets in the way of creating the UK’s widest read ATV magazine. Also producing a bi-monthly 
publication it keeps the news topical, the electronic format is able to exploit http links, which give electronic 
publishing a significant advantages over hard copy. Deep links which take you to the heart of Internet based 
information are used extensively, but these links which expand topics, have a habit of disappearing, frequent 
publication is the only answer. At the time of going to press these are all working and current, but beyond the 
control of CQ-DATV as one popular broadcaster never fails to point out. 


This has to be the formula for the future, hard copy is expensive to print and post and so inevitably leads to 
infrequent publication. It’s also not very green to use paper which eats into our natural resources, and is 
often posted out in that most evil of carriers the plastic bag, see http://www. plasticoceans.net/ and what Sir 
David Attenborough has to say. Hard copy also requires a fixed amount of copy to fill the pages, this 
electronic format allows us to produce any amount of copy, depending on what is available on publication day. 
Before eBooks electronic publishing relied on the PDF file which was fine if you wanted to read an electronic 
publication on a PC, and some years back publishing in that format was somewhat of a revolution, but 
electronic publishing has moved on and the requirement for a PC to read the publication is now not 
mandatory, because we now have eBooks and iPads, yes they will read a PDF files, but the format does not 
get the best out these modern devices. 


So at CQ-DATV we chose to launch our new publication using ePub and .mobi formats, which if you read the 
front page of our site can be engineered to be read on a PC in seconds, using a whole host of free 
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downloadable software. So we make no apology, for providing up to date ATV copy at no cost and in green 
format. All we ask is that you down load and read our publication, no need to log-in or supply your email 
address, that can inevitably lead to junk mail and no need to pay a subscription. Just visit the site every other 
month, download, read and enjoy CQ-DATV. This has to be the winning formula for expanding and developing 
ATV, something our production team is passionate about. 


We have started with the bar above all other ATV magazines in both cost and frequency of publication, we 
want to raise that bar and to that end we need your support. We have a team but there is always a space for 
anyone who wants to help by creating copy, by designing constructional projects, reporting activity, or just 
proofing copy. We have had almost 3000 downloads and various feedback items from our readers, if I am to 
publish just one letter, let it be from Ian DJOHF/G3ULO, which I think brings home that we are on track. 


Ian Pawson, CQ-DATV Editor 


Hi, 


I just wanted to say a very big thank you for CQ-DATV. I've really enjoyed reading the first 3 issues and can’t 
wait for the next. Especially having it in Mobi format is a super bonus as it looks so much better on my Kindle 
Paper white than PDF’s normally do. Just one comment, you mention that the Kindle 3 can’t use the links 
within the mobi magazine which is probably true. But the Kindle Paper white has no problem, clicking on a 
link starts the browser and goes directly to the wanted page, I even downloaded CQ-DATV3 directly to my 
Kindle using the Kindle browser. 


Fantastic job and again my heartfelt thanks. 
73,1lan, DJOHF/G3ULO 


Thanks Ian, the point I was trying to make about the Kindle was that the links only work if you are in a Wi-Fi 
area and not generally over 3G. I think that I will have to re-word that section. I also use a paper white, my 
third Kindle and by far the best in my opinion. 
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Ian Pawson, CQ-DATV Editor 
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DATV News 
AMSAT-UK 
July 20/215 is the AMSAT-UK Colloquium and will be held at the usual venue Holiday Inn Hotel on 


{44 
the A3 at Guildford. This event has been streamed in previous years on www.batc.tv. If you cannot 3 
make it along to Guildford it might be worth checking this site for coverage of the event. “—_ 


) 


V 


Further information at http://amsat-uk.org/colloquium/colloquium-2013/ 


BATC 


b ~ October 26/27" The BATC are planning an event to be held at Finningley it is being billed as a 
flagship event and will have trade stands and a full supporting lecture programme 


DATV for ARISS 


Digital Amateur Television equipment is due on board the International Space Station next month will use the 
2400 MHz band to provide mainly vision for the ARISS program. 


The main mission of the technology will be an expansion of the Amateur Radio of the International 
Space Station (ARISS) project so that schools will see as well as hear from astronauts. 


The new equipment can broadcast images during ARISS contacts or other pre-recorded images. 


The plan is to transmit DVB-S signals on 2.4GHz at either 1.3Msps or 2.3Msps with 10 watts of RF from the 
ISS Columbus module. 


The IARU Amateur Satellite Frequency Coordination Panel has coordinated the frequencies of 2422.0 MHz and 
2437.0 MHz, and the equipment is understood to be due for launch on June 5, 2013. 
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See CQ-DATV eBooks on your PC as never before 
A reader for EPUB3 books. 


Readium®, a project of the International Digital Publishing Forum (IDPF) and supporters, is an open 
source reference system and rendering engine for EPUB publications. EPUB is the industry-standard 
open format for eBooks and digital publications. The latest version, EPUB 3, is based on Web Standard 
technologies such as HTML5, CSS, JavaScript, SVG, and the DOM. The overall aim of the Readium 
—EEEEEE project is to ensure that open source software for handling EPUB 3 publications is readily available, to 
accelerate adoption of EPUB 3 as the universal, accessible, global digital publishing format. 


A 
Beas 


This advanced reader is now available for Chrome web browsers just follow the 
link https://chrome.google.com/webstore/detail/empty-title/fepbnnnkkadjhjahcafoaglimekefifl 


Launch of www.dxspot.tv 


Modelled on the highly successful ON4KST chat rooms, http://www.dxspot.tv presents easy to use DX cluster 
spotting for ATV (analogue and digital) contacts on all bands between 7Ocms to 3cms and a dedicated chat 
room using IRC, which will run over a very basic mobile connection, for talkback. 


Designed for mobile and PC use and the site provides the following: 


ATV DX cluster spotting for 7Ocms and 3cms ATV and DATV 
Interactive map showing all active ATVers worldwide 

Dedicated instant messaging IRC channel for ATV DX working 

Open source environment with github for full development cooperation 


Note, it is not just for G stations but intended for use by ATVers around the world to work more stations in 
their own countries and it will be great to see it used for contests / portable and rover expeditions in the USA, 
Australia and other countries; -) 
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Band Plan changes 


The Ministry of Defence (MoD) plan to release 40 MHz of spectrum between 2350 and 2390 MHz (the 2.3 GHz 
release band) and a further 150 MHz from 3410 to 3600 MHz (the 3.4 GHz release band) for new civil uses.1 


The technical and regulatory aspects of this release will be the subject of a full consultation in due course. 


Centre 


ATV Repeaters and Data Links 
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RELEASE: 3410+ 


Centre 


(Diagrams courtesy of the RSGB) 


This has serious implications for ATV; the full document can be downloaded from http://cq- 
datv.mobi/archive/PSSR-amateur.pdf you will note there is a section just for ATV the data was provided at 
the open day, at Baldock/Luton. This is unprecedented in an OFCOM document and here at CQ-DATV raises 
fears for our hobby. 


The document goes on to say:- 


This document also details the uncertainty about continued amateur access to the adjacent bands (i.e. 2310 
to 2350 MHz, 2390 to 2400 MHz and 3400 to 3410 MHz). This is based on the likelihood that other existing 
uses will be concentrated in the adjacent bands and on the conclusions drawn from our technical 
assessments. Three options are proposed: 


e j) Remove access to the adjacent bands 

e ji) Retain access to the adjacent bands on the current terms but with clarification of the notice period 
required for future amateur use to cease if amateurs cause interference to other users in the release band 
or the adjacent band. 

e jii) Restrict amateur access to a smaller part of one or more adjacent bands. 


Please take the time to download and read the PDF and respond there are various options. 
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http://stakeholders.ofcom.org.uk/consultations/public-sector-spectrum-release/? 
utm_source=updates&utm_medium=email&utm_campaign=pssr-amateur-condoc 


Perhaps the quickest is this on-Line form:- 


https://stakeholders.ofcom.org.uk/consultations/public-sector-spectrum-release/howtorespond/form 


International Space Station adopts Debian Linux, drops Windows & Red Hat into airlock 
It’s nothing to do with Windows 8 and the lack of a ‘Start’ button (or orb) at all. 


But reports from the Linux Foundation confirm that the International Space Station’s (ISS) laptop 
installation is to drop Windows into the airlock in favour of a new deployment of Linux for its 
machines. 


Manager of the Space Operations Computing (SpOC) for NASA Keith Chuvala is on the record saying, “We 
migrated key functions from Windows to Linux because we needed an operating system that was stable and 
reliable — one that would give us in-house control. So if we needed to patch, adjust, or adapt, we could.” 


Laptops on the International Space Station’s serve a large number of users in groups known as 
“constellations”... 


Previously, some of the Space Station’s machines has run Scientific Linux, a Red Hat Enterprise Linux (RHEL) 
clone. 


... the astronauts will now move to using Debian 6 — while Debian 7 is already available, the team will run 
“one release back” for reasons relating to stability and strength. 


Along with this laptop installation, Chuvala’s team is also working on Robonaut (R2). 


Designed to take over some of the astronaut’s responsibilities, R2 will be the first humanoid robot in space. 
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Running on Linux, the robot can be manipulated by onboard astronauts with ground controllers commanding 
it into position and performing operations. 


The Linux Foundation has said that it will help NASA developers ensure that R2 can be a productive addition 
to the ISS. Still in the fine-tuning phase, R2 will eventually carry out tasks too dangerous or mundane for 
astronauts in microgravity. 


“Things really clicked after we came to understand how Linux views the world, the interconnecting of how one 
thing affects another. You need that world view. I have quite a bit of Linux experience, but to see others who 
were really getting it, that was exciting,” said Chuvala. 


In space, no one can hear you scream at the Windows 8 Metro screen. 


CQ-DATV is on Facebook 


We are pleased to announce that we are now available on Facebook. 


Gs Visit https://www.facebook.com/cqdatv 
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Amateur Television Quarterly 


- Television 
Quarterly 1 


=, smateur Television _': 


ser bear Quarterly $ 


www. .atvquarterly.com 


Great articles on: 


ATV BALLOONING 

ATV PROJECTS 

Don’! miss another issue 
Subscribe Today 

Antenna Design for ATV SSTV 
ATV ACTIVITIES Digital ATV 
ATV On The internet 

World Wide ATV Coverage 


USA $20.00 year Canada $22.00 year DX $29.00 year (US $) Cyber: $15/yr 


Published by ATV Quarterly Visa, M/C, AMEX PayPal via Cheques or Money Orders to 
Internet: www.atvquarterly.com P.O.Box 1594 Crestline CA 92325 email: wa6svt@atvquarterly.com tel (909) 
338-6887 
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DATV-Express Project -— update report 


by KenW6HHC » Sun Jun O02 2013 


Art, WA8RMC, was able to finish assembling and testing prototype #4 board. Art took this board to the 
Dayton Ham Convention in the middle of May to demonstrate and answer questions. There were many 
interested people. Some wanted to buy the board Art had on display. All said they will buy one when they are 
for sale. 


After Dayton, Art used this board to finish up a few tests. The maximum RF power output of this prototype 
board is 10 dBm. Proto #3 board had an output of 18 dBm. The modulator chip runs hot. The case 
temperature of the IQ modulator chip runs at +165 degrees F (74° C) with air ambient at 75 degrees F...if no 
heatsink is used. 165° F is hot but certainly within design limits. 


Art then tested with a low profile copper strip unit from Aavid called a “thin-fin” heat sink which looks like a 

small band aid. The area where the band aid gauze pad is located is a self adhesive peel and stick area. Just 
press it on to the IC top. [NOTE - the band-aid heatsinks can be seen as black strips on the right side of the 
board in the photo below...next to the RF connector. | 


The addition of one about 3/8” wide and 2” long lowered the IC case temperature to about +128 degrees. 
Charles G4GUO had also tested that a metal chassis (box) with metal-standoffs for mounting the board 
reduces the modulator case temperature nicely. 


After these tests, Art shipped the Proto#4 board off to Ken W6HHC. Now the pressure is on for getting Ken’s 
Ubuntu skills up to speed to help beta testing the 32-bit version of code that Charles has been working on. 
Art plans to begin assembling Proto #5 board this coming week. 
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Prototype #4 board arrives at QTH of Ken W6HHC 


The team was able to obtain confirmation from two different CE Mark EMI testing labs (one lab in Europe and 
one lab in USA) that the DATV-Express exciter board does NOT have to undergo EMI testing. The board-level 
exciter module product is excluded by the R&TTE Directive 1999/5/EC because it is considered a Ham radio 


component for a kit (add power-supply and comb band-pass filter and RF amplifiers and cabinet and 
software....etc.). 


The directive states that licensed “radio amateurs are considered qualified in radio communications, and itis a 
condition of their licence that they will not cause interference to others (kits of components sold for assembly 
by radio amateurs are not regarded as ‘commercially’ available, ie they are not sold to the general public, so 
they do not have to meet the provisions of the regulations). 


Charles, G4GUO, has been mainly working on the libusb-1.0 interface as he is/was unhappy with its 
performance. Back in March under Ubuntu 32 bit, Charles was getting the occasional hang at start up. 
However under Ubuntu 64 bit it was not working at all. This all worked fine when using Fedora Linux and an 
earlier version of libusb. Charles now reports that he is beginning to see the light at the end of the tunnel... 
and has it working much better now. 


Other than that Charles has added software to provide 2/3/4 MHz DVB-T. Until he buys a receive dongle for 
those Modes, he will not be able to test them but they are scaled versions of standard DVB-T so they should 
work. 


Finally, Charles has also been using the 47 dB attenuator built into the DATV-Express modulator chip to 
provide a weak signal on 70 cms to test his 70 cms DATV RX setup. 


The open-source project is known as DATV- Express. The team members are: 


Art Towslee WA8RMC - electronics design 
Charles Brain G4GUO - software design 

Tom Gould WB6P - PCB layout design 

Ken Konechy W6HHC - project mgmt & pubs 


The Author may be contacted at W6HHC@ARRL.net 
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HamTV Experiment on-board ISS 
AMSAT Italia ® Attp://www.amsat.it Reprinted with kind permission 


HamTV Experiment on-board ISS 


Amateur digital television transmitter on-board the International Space Station 
HamTV is an Amsat-Italia project developed within the ARISS/ArCOL WG, its purpose is to transmit digital 


video from the International Space Station as a complement of the half-duplex voice link carried out within 
the ARISS school contacts activities. 
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The payload is intended to be embarked on the Columbus module of the ISS where an amateur station will be 
installed and operated. It will use S-Band antennas already installed outside the European module. 


The sequence of voice and video transmitted towards the Earth will be captivating, procuring a very intense 
experience of the pass of the ISS over the ground stations. 


Payload - HamTV Transmitter 


The HamTV transmitter concept is outlined here 


MPEG 
encoder abate, 2 
SR-System SR-System 


Power Amplifier 


DVB-S 


UpConverter ;— pass | 
filter 
SR-System 


| band pass 
filter 


Kuhne MKU PA 


Power 
distribution 


The video source will be a camcorder that will feed the HamTV system. The encoder translates the input in a 
MPEG stream which will be modulated onto the S-band with the selected modulation scheme and then 
transmitted towards the Ground Stations. 


The entire transmitter will be based on COTS components properly modified to achieve the human space flight 
qualifications needed to be placed and operated on-board the Space Station. 


Ground Station 
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A basic radio amateur station able to receive HamTV from ISS is proposed in the following panel. 
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The receiving system is designed taking into account link budget calculations. A 1m dish with proper feeding 
should be adequate enough to reach minimum system requirements. Since patch antenna on-board ISS are 
circularly polarised (RHCP), also ground stations must be equipped with circular polarised antenna feeds. 


An example of a typical ground station antenna with a tracking system is shown below. 
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IOELE’s Ground Station antenna system Authors 
P. Tognolatti IOKPT, E. D’Andria IOELE, T. Giagnacovo IZ8YRR, F. De Paolis IKOWGF, F. Azzarello 


For a deeper description please refer to the Amsat Symposium 2010 proceedings. 


W6HHC comments:- 


No ill will towards the ISS authors, but it would be useful for me and any DATV newbies to list the actual 
frequency (band) described in the Transmitter Block Diagram. I know that “S-Band” is mentioned in the 
diagram....but that is MEANINGLESS to someone (like me) who is NOT a MICROWAVE GURU. 


A quick sorting of ISS postings on the Yahoo Group for DigitalATV reveals that the ISS will 
transmit in the 2.4 GHz ham band. 
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Mike G7GTN. 


We have probably all seen the PIC based OSD generators that grew out of the work of Alan F1CJN and the 
PIC Dream circuit & the software which he created. He later designed an OSD based on much of this excellent 
work. Through the Internet many other examples can be found of this quite classic design generally with a 
few added 16F84 software tweaks being made by the end user. 


Of more recent times have been building up a quite rugged portable setup, all packaged in diecast boxes. 
Ready early next year to get out portable and actually operate some Amateur TV again after giving up this 
interesting hobby around early 2001. I determined that for myself having a single IR remote might be a more 
useable direction to go, instead of having to press multiple buttons. At the home QTH buttons are great and 
always totally expected. A must have item to create a sense of user involvement and additional viewer 
excitement! 


I had a PIC 12F683 in stock so spent an hour putting this very simple project together to allow flipping 
captions on one of these generators via a standard Sony or cheap replacement remote. Our PIC decodes the 
Sony IR commands sent in software via a low cost 38 KHz IR detector device. Use has been made of the PICs 
internal oscillator to save the requirement of an external Xtal and associated capacitors. 
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We drive the RB.5 — RB.7 pins of the OSD circuit, this places logic levels on the pins and hence flips your pre- 
set captions. 


We could further easily multi-purpose this circuit and remove the 38KHz IR detector and drive this via Serial 
One pin operation to flip captions on for example a Cropedy style test card generator by driving the required 
Eprom lines. The code written in basic is also available along with this project. 
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The PIC hex code and BASIC source can be downloaded from the downloads area of the CQ-DATV.mobi web 
site. 
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What is the Parallax Propeller? 


By Mike, G7GTN 


PBX32A-Q44 
1218 
©€25880.1 


You certainly cannot travel very far in the world of electronics today before coming across the fascinating 
subject of Embedded Micro Controllers. We have all certainly seen by now electronic circuits based on 
Microchip and Atmel processors to name but just two suppliers from very many available devices and differing 
technologies in the market place. Where some of these devices might fall down slightly is that pin functions 
are often set in stone by the manufacturer, as in I2C, Analog in happens here etc. Sure we all are somewhat 
familiar with this. 


What if we had a controller to work with that allowed us to make these decisions for ourselves where we want 
our peripherals within Software alone? Nothing is built in apart from I2C on two Pins, and outside 
communication on a further two pins. If this processor had 8 cores (Processors) and no user interrupts to 
handle could also make for quite an interesting device to use. 


I feel sure by now we have all heard of the Basic Stamp range of controllers, well this processor is from the 
same people and was fully custom designed in house around 2006. When this was launched some quite 
ground breaking concepts were introduced in the approaches and methods taken. The processor is slightly 
unusual in that the compiled byte code is stored in an external Eeprom 32K in size and downloaded to the 
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processor on actual start up. So unlike many current offerings we have no Flash memory at all on board. One 
of the processors which they actually refer to as COGS is responsible for start up and running of this whole 
process. 


Where this concept becomes interesting is as already mentioned having no interrupts to have to service and 
process within your coding. It is quite possible to have 8 processes running one in each COG all independently 
or communicating with each other back and forth as required. The 32K of external Eeprom is relevant as the 
processor has an internal memory of 32K which is shared across the 8 available COGS in 4K Blocks. 


The Clock Modes 


The Propeller is capable of running in several different clock modes, from using an internal Oscillator at 
12MHz all the way up to 100MHz with an external 6.25MHz Crystal and the PLL set in software to 16X. More 
generally the device is operated with a 5MHz crystal for 80MHz clock speed. 


I/O Pins 


As we have noted none of the pins have any internal peripherals attached to them, well apart from the I2C 
SDA & SCL pins that communicate with the required Eeprom. The only other pins that have a dedicated 
function are the two required for serial communications. The Propellers attached I2C driven Eeprom is 
programmed in this fashion. The I/O pins on the Propeller are all operated at 3.3 Volts and a common 
approach taken for interfacing 5 Volt devices or parts is the use of dropper resistors of a suitable value to 
provide us with pin protection. We are by now getting used to these core voltage levels in many of the 
devices that we use in our home projects. The device has the I/O quite logically split into 4 sets of 8 pins in 
each block. 


Hardware Platforms 


The Propeller is available in both conventional 40 pin DIL packaging alongside the surface mount versions 
both LQFP & QFN. Possibly the best route to take when using the device is to make use of a pre-assembled 
development type board that has breakout connections to all available I/O pins along with built in USB 
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communications to your host computer system. One such board fairly recently introduced by Parallax is the 
quite affordable Quickstart as pictured here 
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. ( Picture supplied courtesy of Parallax) 


Programming and Software Objects 


The Propeller chip can be programmed in SPIN which is interpreted and the native language of the device 
along with PASM their own version of assembly language. Of course many other languages have been heavily 
community developed such as C, Basic, Forth to name but a few. We have to come back to the use of 
Objects, which are not as you might be familiar with in other languages. Objects are very simply expressed 
pieces of pre written code or Drivers to provide a specific function. Common examples of these would be 
Serial, LCD, VGA, I12C, SD Memory, RTC etc. Generally within our start up routines we specify which I/O Pins 
we actually want these objects to make use of. This is how we end up with our software peripherals. 


Imagine the ease and flexibility for laying out printed circuit boards, all external I/O can be pulled from one 
side of the device downstream or internal come from another set of I/O pins. 


Conclusion and a project next time 


Think of a device that can be easily programmed, for near instant results and gratification. Imagine an 
extensive user contributed pre written software library that helps you to concentrate on just doing your own 
designing and then building your project. 


In the next edition of CQ-DATV I will present an 8 Channel video switching project where we see the device in 
a real world practical example applicable to Amateur Television, that is both easy to build and fun to operate 
using multiple input control sources. 
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I hope this will feed your imagination and encourage you to also look at this device for yourself and dream up 
some practical projects of your own. Have fun learning and also making things. 
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A brain teaser solution 


In issue 3 we asked:- 


Someone has dropped a clock onto the floor and its face has broken into four pieces. When all the pieces 
were picked up, it was noticed that the numbers on all the separate pieces added up to the same amount. 


Firstly, what was the amount? Secondly,on the above clock face, mark out how the broken pieces were 
shaped. 


and the solution is.... 
Each piece of the clock face had figures adding up to twenty: 


Piece number 1 had printed on it X and the X of XI. 

Piece number 2 had the I of XI, then XII, I, II, III and the first I of IIII on it. 

Piece number 3 contained the last three ones of IIII, then V, VI and the VI of VII. 

Finally, piece number 4 had the last I of VIL, VIII and IX, the latter when read upside down being XI. 
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Introducing Project Loon: Balloon-powered Internet access 


The Internet is one of the most transformative technologies of our lifetimes. But for 2 out of every 3 people 
on earth, a fast, affordable Internet connection is still out of reach. And this is far from being a solved 
problem. There are many terrestrial challenges to Internet connectivity—jungles, archipelagos, mountains. 
There are also major cost challenges. Right now, for example, in most of the countries in the southern 
hemisphere, the cost of an Internet connection is more than a month’s income. 


Solving these problems isn’t simply a question of time: it requires looking at the problem of access from new 
angles. So today we’re unveiling our latest moonshot from Google[x]: balloon-powered Internet access. 


We believe that it might actually be possible to build a ring of balloons, flying around the globe on the 
stratospheric winds, that provides Internet access to the earth below. It’s very early days, but we’ve built a 
system that uses balloons, carried by the wind at altitudes twice as high as commercial planes, to beam 
Internet access to the ground at speeds similar to today’s 3G networks or faster. As a result, we hope 
balloons could become an option for connecting rural, remote, and under served areas, and for helping with 
communications after natural disasters. The idea may sound a bit crazy—and that’s part of the reason we’re 
calling it Project Loon — but there’s solid science behind it. 


Balloons, with all their effortless elegance, present some challenges. Many projects have looked at high- 
altitude platforms to provide Internet access to fixed areas on the ground, but trying to stay in one place like 
this requires a system with major cost and complexity. So the idea we pursued was based on freeing the 
balloons and letting them sail freely on the winds. All we had to do was figure out how to control their path 
through the sky. We’ve now found a way to do that, using just wind and solar power: we can move the 
balloons up or down to catch the winds we want them to travel in. That solution then led us to a new 
problem: how to manage a fleet of balloons sailing around the world so that each balloon is in the area you 
want it right when you need it. We’re solving this with some complex algorithms and lots of computing power. 


Now we need some help—this experiment is going to take way more than our team alone. This week we 
started a pilot program in the Canterbury area of New Zealand with 50 testers trying to connect to our 
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balloons. This is the first time we’ve launched this many balloons (30 this week, in fact) and tried to connect 
to this many receivers on the ground, and we’re going to learn a lot that will help us improve our technology 
and balloon design. 


Pegasus 
Bay 


Over time, we’d like to set up pilots in countries at the same latitude as New Zealand. We also want to find 
partners for the next phase of our project - we can’t wait to hear feedback and ideas from people who’ve 
been working for far longer than we have on this enormous problem of providing Internet access to rural and 
remote areas. We imagine someday you'll be able to use your cell phone with your existing service provider to 
connect to the balloons and get connectivity where there is none today. 


This is still highly experimental technology and we have a long way to go - we’d love your support as we keep 


trying and keep flying! Follow our Google+ page to keep up with Project Loon’s progress. 
Onward and upward. 
Posted by Mike Cassidy, Project Lead 


http://googleblog. blogspot.co.uk/2013/06/introducing-project-loon. html 
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Multi camera - part 2 


By Trevor Brown 


Tn the last issue I used the Data Video SE500 mixer for a multi-camera shoot; these mixers have been 
around for 3 or 4 years and are starting to appear on eBay for around £300. The older MX50’s are more of a 
bargain, but being older are starting to show problems, probably nothing that changing all the electrolytic 
capacitors will not fix, but there are a lot of them, vision mixers that will mix between free running cameras 
are complex units. 


The other problem is they were all designed for PAL operation, and this is not really suitable for wide screen. 
Like it or not we are in the digital age, camcorders with HDMI outputs are plentiful and inexpensive often 
starting at around £100. So let’s investigate using HDMI for a multi-camera shoot. 


First the cables, these usually have a limit of around 25m, don’t start daisy chaining them, they are 25m fora 
reason, but for a small lecture room style shoot these are adequate. If you are planning something larger 
then this might not be the way to go. There are fixes to get around the cable length problems but I will not be 
covering them in this article. 


Once we have our cameras in position and powered up, perhaps with additional cabling for cues and 
communications, depending if we have camera operators or if we are using, remote Pan and Tilt or just locked 
off cameras, in which case a simple HDMI connection will be sufficient. The HDMI will not provide power to 
the camcorders so external power or batteries will be needed. If you run the camcorders on internal batteries 
be aware of how long they last. 


So now we have our HDMI sources, wide screen and no nasty PAL subcarrier on our pictures, how do we mix 
these sources down into a single video feed? Well I am afraid it is dig into the piggy bank time, so let’s look at 
the Black Magi ATEM. 
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Broadcast control panel 


Stop drooling, it comes in various options and the picture above would require a very understanding bank 
manager. It is a control panel for the largest option ATEM. Let’s look at the affordable version. 
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ATEM Television Studio 
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This is the budget version £655 still needs an understanding bank manager, It’s a small 1u unit and if you are 
setting up a small live production company it’s the way to go. The ATEM Television Studio Provides 4 HDMI 
video inputs, and 4 SDI inputs 2 HDMI outputs, and some digital audio inputs, 2 program outputs, real time 
H264 coding for the Internet, SDI and HDMI multi view outputs. 


You can only use 6 of the inputs, but two of the SDI inputs could be converted to HDMI with external adaptors 
and provide you with 6 HDMI inputs. 


MultiView 


Multiview is so you can monitor all your video sources on a single panel, £699 does not include the Broadcast 
panel that’s an extra £10k so how do you control it. 


There are two more modest options, the first one being the smaller control panel. 


Page 40 


ATEM 1 Control panel 


That will set you back a little over £3k but there is the really affordable option, use your Laptop. There is 
software available for both Mac and PC’s that will enable control of the basic £699 switcher not quite as easy 
to handle, but you may already have a laptop and the software is bundled with the mixer hardware, and well 
if things take off, you can add a control panel later. 


Soft Panel 
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The screen shot of the soft panel, imagine that on your laptop. 

The third option is to build your own panel and although I do not have a full circuit diagram of how to do this, 
there is a lot of development going on and details are starting to appear on the Internet. They are based on 
the Arduino module. 

See / 


There are numerous solutions on the net, this is just a few 


http://skaarhoj.com/case-stories/atem-arduino-case-stories/ 


No I am not paid by Black Magic, but if Black Magic has any free samples you can always contact me care of 
the CQ-DATV editor. 


For more information http://www. blackmagicdesign.com/uk/products/atem 
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DATV start here part 2 


By Trevor Brown 


Tn CQ-DATV3 I outlined the difference DVBS and DVBT. In this issue I would like to look into DVBS in more 
detail. In the last issue I pointed out that sampling an analogue signal and converting the samples into digital 
words substantially increases the bandwidth of the signal, and that by the use of Mpeg encoding which 
transmits a mixture of still frames and movement information to update those still frames the bandwidth is 
reduced. I am trying desperately not to break into mathematics, but for those of you that the mathematics 
approach works, the Internet is full of suitable explanations. 


Mpeg2 was the first digital TV compression algorithm and was improved on by the newer video CODEC, 
H.264, which can be also used with DVB-S2. This CODEC is sometimes called H.264, sometimes called MPEG- 
4-Part-10, and sometimes called Advanced Video Coding (AVC), but, all of these terms mean the same 
standard, technically. H 264 will often deliver the same signal into half the bandwidth of an Mpeg2 
compressed signal with no loss of quality. Video compression has been around quite a while, in fact interlaced 
scan was the first example of video compression, we just did not Know to call it compression at the time. 


Mpeg compression has presented problems to many amateur applications and has perhaps held back home 
constructed DATV equipment. Many of the amateurs using DATV relied on donated out of date broadcast 
encoders. Now we have DigiLite and it adopted the F4DAY solution of carrying out the process in the PC, well 
in the PC and in some Hauppauge hardware. This is about to change as Rob MODTS has compression running 
on an MK808 smart stick see http://www. mOdts.co.uk/index. php ?tag=DATV&item=85. 


The next stage is modulation of the digital signal onto a carrier using QPSK, which is an advance on PSK 
(phase shift keying), where two carriers exist with two different phases, but the same frequency. The data 
modulates the signal by switching between the phases dependent on if it is logic 1 or Logic 0 The decoder 
compares the received signal with a reference and detects the phase of the modulation and reproduces either 
a logic 1 or logic 0 depending on phase. 
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This simple system was improved on by differential phase-shift keying DPSK, this can be significantly simpler 
to implement than ordinary PSK since there is no need for the demodulator to have a copy of the reference 
signal to determine the exact phase of the received signal. 

QPSK (Quadrature Phase shift keying) takes this one step further and uses four modulation phases which 
equates to two binary digits, so effectively two binary digits can be transmitted at once; another step in 
reducing the bandwidth. 


Q 


Ol 11 


ole 10 
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FIG 1 - The four points of a QPSK Constellation 


Fig 1 shows the four phases of the carrier known as constellations. You will often see this signal when working 
with QPSK but probably not quite as clean as the theoretical Fig 1 due to noise. 
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FIG 2 - Block Diagram of typical IQ-Modulator 


Fig 2 shows how we achieve QPSK, first the demultiplexor which converts the serial data into two streams, 
with the first digit going to the I modulator and the second digit going to the Q modulator (both at the same 
time) hence we get twice the data into the same bandwidth. The I and Q modulators are identical and are fed 
with the carrier that we are going to modulate, but the Q modulators carrier is phase shifted by 90 degrees 
The two carriers are summed together and we get our signal, modulated with two binary digits, this pair of 


digits is called a symbol and the data speed is the symbol rate. 
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Fig 3 — An actual QPSK modulated DATV signal spectrum (Symbol Rate = 2.2 MSymb/sec) 
(courtesy of W6HHC) 


There is also one last bandwidth reduction in the chain; the demultiplexed data is changed into an NRZ code 
(non return to zero) 


FIG 4 - Comparing Return-to-Zero waveform with NRZ waveform 


In an NRZ code, rest states are removed so if B in Fig 4 is the output of our Mpeg encoder and we remove the 
rest states as per AI think you will agree that if we get several 1 or 0’s together the code does not change 
and thus it is the same, data but lower in frequency, as one supermarket “says every little bit helps”. It does 
make it harder to recover in the decoder because the required clock is not naturally part of the data. The data 
is also passed through a low pass filter to make it sinusoidal and transmission friendly. 


The last problem was system noise; the constellations never look like Fig1 and more often than not look like 
figure 5 where digital data can be corrupted by system noise. 


FIG 5 - On the left is a clean QPSK modulation Constellation. On the right is a noisy QPSK 
Constellation (Courtesy of G4GUO) 


On the left is the clean QPSK modulation Constellation. On the right is the noisy QPSK Constellation 


Mathematicians stepped in with a way of correcting corrupted digital codes as early as the 50’. The leading 
light,being the American mathematician Richard Hamming, see 
https://en.wikipedia.org/wiki/Richard_Hamming Richard invented the first error-correcting code in 1950. 
Again if you would like the mathematical approach see https://en.wikipedia.org/wiki/Hamming_(7,4)_code. 


So to avoid the math’s can I describe FEC (Forward Error Correction) as a mathematical description of the 
video data, added to the signal to enable the decoder to check the data and repair any faults. The repair 
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information can be simple or more complex giving the signal different levels of noise immunity. The problem 
is that FEC adds to the bandwidth, because it is data that is added to the signal in addition to the video data, 
the more repair data we add the better the noise immunity, but it is counterproductive in that it increases the 
bandwidth of the signal. FEC is expressed as two digits ie 1/2 or 7/8 etc The first digit is video data and the 
second the data after FEC has been added so1/2 is a doubling of the data by adding some heavy FEC 
correction 7/8 by comparison is the addition of some light FEC correction. 


If we are to fit DATV into 2MHz, which is less than half the analogue bandwidth of the video signal, before 
digitisation then we needs to use H264 coding, set the FEC to 7/8 and keep symbol rates down around 
1.3Msps. Increasing the Msps will improve picture quality and increasing the FEC data will increase noise 
immunity and both will increase the transmission bandwidth. 


It is as you would expect a trade off, but compared with the original AM or FM ATV we are on a winner in 
quality, noise immunity and reduced bandwidth. The only down-side maybe we will never see a signal 
emerging from the noise again, but we will have television on the amateur bands that uses considerably lower 
bandwidth’s to produce better pictures and is keeping ATV alive by making it DATV. 
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FIG 6 - Comparing weak Analogue ATV reception (top) with same power DATV reception (bottom) 


Pictures kindly reproduced with the permission of Rob MODTS see http://www.mOdts.co.uk/index. php? 
tag=DATV&item=80 


These pictures show what DATV can achieve, but static test cards do not tell it all, the compression algorithms 
are all about movement so remember that when looking at DATV. 


I hope this puts DATV into some sort of perspective for newcomers to the hobby; it is full of difficult concepts 
to grasp and new terms which you may not have previously encountered. Apologies for any over 
simplification, but you have to start somewhere and as I said at the beginning, the Internet is full of 
explanations that will build on this article and I hope will help you get to grips with the change from ATV to 
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DATV which is essential if we are to retain our hobby. 


My thanks to Ken, W6HCC and Rob, MODTS for helping checking and adding to this copy. 
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Construction of a simple electronic magnetic compass 
By John Hudson, G3RFL 
Over the years I have purchased lots of Aerial rotators and found that the noise from the controller used to 


drive both me and the XYL daft so I built an electronic one and all you could hear was the relays that then 
solved the problem. But you do get slip on the motor so an error crept in. 


Living here very near to the sea soon took the rotators out with very fine sand blowing into the units and then 
they internally rot....every 2 years. 


So I now have a 50ft pump-up mast, but NO ROTATOR, but I still need to Know where exactly where my 
aerials are pointing, this was the lead-up to this project to resolve the direction problem with no mechanics. 


CMPS10 is a postage sized PCB with two special chips on-board that do rotation, tilt and even 
velocity. http://2r-he. blogspot.co.uk/2011/12/cmps10-tilt-compensated-compass-module.html 


The full data sheet can be read at Attp://pishrobot.com/files/products/datasheets/cmps1 0. pdf 
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I used a dspPIC 30F4011 u/P,5V reg,4 digit display and that’s all a remarkably elegant electronic solution. 


The readout is 0 to 359.9 DEG in my case yellow LED display so my intention is to place the sensor up a 
plastic tube seal it then a 4way cable down into the shack and the device mounted about 8feet up the mast at 
the top of the first section stuck out about 12” from the mast. 


Results so far in the shack are looking good the last digit tenths of a deg roll around a bit but I think I can 
change the software later on the average out several readings. I did try extra decoupling but had no effect. 


Because the unit can draw max 600m/A a good heatsink is required all the current is going to the LED 
display. 9 to 12V input best to keep it lower due to the heat on the 5V REG. 
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I also fitted the standard G3RFL programming socket on the PCB to download the assembler HEX file to the 
u/P from my MPLAB ICD2. 


Also I added the optional FT232RL http://uk.rs-online.com/web/p/interface-development- 
kits/0406568/ which connects the unit to a USB socket. 


The USB socket feeds a VB PC based display program this optional addition sends the two bytes that are 
recovered from the sensor the MSB byte to the PC where you multiply by 256 the add the second byte giving 
you a max of 3599 count. 
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So while TX is on and show the direction on the video the RX station can tell me what the peak direction is 
because its mandrolic turning the mast up to press this is also for 10GHz where I need to know exact 
direction.. 


The PIC source code is available from the web site, http://cq-datv.mobi/downloads.php 


Components: - 


CMPS10 sensor 
dspPIC30F4011 u/P 

7805 Reg plus heatsink 
330R,330R,10K,1K,1K resistors 
small LED x 2 

4 Digit Led Display DSP-7s04 
in4001 diode 

2 pin power socket 

USB socket 

FT232RL IC usb interface mounted on a 28pin DIL socket PCB adaptor 
28 way DIL socket 

100u/F 16V electrolytic 

4 x 0.1u/F SMD caps 

Main PCB (homebrew) 

5 way socket and plugs 

4 way socket and plug 
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A Sensitive Thermal Power Meter 


Carsten Vieland, DJ4GC 


Reprinted from VHF COMMUNICATIONS, www.vhfcomm.co.uk issue 2/2013 by kind permission. 


A measuring instrument is to be described that has seven measuring ranges from 100UW to 300mW, and 
whose upper frequency limit is way up in the X band. Construction should not be difficult for those readers 
having adequate mechanical skill and a magnifying glass. Only a few special parts are required which are 
easily available. 


Power Measurement Problems 


For radio amateurs, power measurement is probably one of the most difficult areas in radio frequency 
measuring technology. The various types of diode voltmeters, see Fig 1, have three distinct disadvantages: 


1, The junction capacitance of the test diode (1-4 pF) represents a parallel capacitance to the load 
resistance. For instance, the amount of the capacitive reactive impedance will be less than the 502 load 
resistor when using a Schottky diode HP 2800 even at 1.6GHz. In conjunction with the unavoidable circuit 
inductivity, this will lead to noticeable resonance effects, which limit this type of power measurement to 
frequencies up to approximately 1GHz, if a special scale calibration is not used. 

2. The non-linearity of the diode characteristic will be noticeable at low AC voltages. This leads to a non- 
constant mathematical scale calibration in spite of subsequent amplification and de-loging. If one is to 
avoid the very extensive compensation method, it will be necessary for the scales to be calibrated point 
by point, for instance by calibrating it against a precision meter. 

3. The calibration of the diode voltmeter is made in RMS values; however, the measurements are made with 
peak voltages. In the case of subsequent measurements on amateur equipment, the required sine wave 
signal will be superimposed with harmonics, sub harmonics, conversion products, and unwanted 
oscillations. When the maximum values of the individual voltages coincide, peak voltages are provided to 
the diode, which have no relationship to the RMS value. The output power of oscillating stages can be 
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even higher than the power consumption from the power line 


The described disadvantages of diode voltmeters can be avoided or at least reduced when using the 
bolometer principle (see Fig 2), since the load resistance is only to be found in the RF circuit. The heating is a 
linear function of the RMS value of the RF power, at least at low temperatures. The temperature increase is 
measured with the aid of a NTC resistor, which will lead to a power linear scale calibration. Calibration and 
accuracy measurements on such a unit can be made with the aid of DC voltages. 


Fig 1: A diode voltmeter as power meter. 


Fundamental considerations were made in [1], [2], [3] and [4]. A suitable construction was described in [1]. 
Higher sensitivities can be achieved with the aid of thermo-elements using thin film technology [5]. 
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Fig 2: Principle of a thermo power meter operating according to the bolometer principle. 


The described meter has seven measuring ranges from 100UW to 300mW (FSD). Its upper frequency limit is 
in the X band. One disadvantage is the somewhat long transient time of this method (50% of full scale after 
1s), which means that no modulation measurements can be made 


Component Selection 


The 50 load resistor should be as small as possible. A small mass results in a short thermal transient time, 
as well as a high temperature coefficient (meter sensitivity), and has a positive effect on the upper limit 
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frequency. The smallest, inexpensive, and available resistor (519) uses a flat metal-glazed conductor and is 
sometimes designated as micro-miniature resistor (62.5mW). It is in the form of a bead-type microchip 
resistor that has been dipped in lacquer, and they are usually used in layer circuits. After carefully removing 
the lacquer, one will obtain a ceramic chip whose dimensions are 2.2mm x 1.2mm x 0.8mm. 


The temperature probe resistor should also have a low mass and thus a short transient time. In addition to 
this, high impedance resistors are preferable, since these exhibit the lowest intrinsic heating as result of the 
connected test voltage. The Siemens Thernewid NTC resistor type K 19 is very suitable. This component 
comprises a glass bead of 0.4mm diameter and possesses virtually invisible connection wires. This component 
is so sensitive that it will react to the radiation heat of one’s hand without delay, even at a spacing of 1 meter. 


Unfortunately, this resistor, which can also be supplied in pairs, is not inexpensive, but it is also offered by 
several other manufacturers. 


Experiments made with the thermoprobes SAK 1000 and KTY 11 resulted in an inferior limit sensitivity, and 
the transient time was at least ten times longer. 


Meta) cover nJ4G6C0 


Compensating NTC 
with Support and 


Fig 3: Suitable construction of the bolometer. 
Construction of the RF Circuit 


Of course, the NTC resistor must be directly glued to the load resistor (with very little two component 
adhesive). However, due to its high sensitivity, it should be thermally decoupled from the input connector. For 
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this reason, it is not recommended for the load resistor to be directly soldered to the RF connector, since the 
mechanical tension passed via the inner conductor could destroy the chip resistor. A favourable solution was 
found by using a 502 stripline in conjunction with a heat sink (brass plate) for interconnecting the load 
resistor to the input connector. This type of construction is shown in Fig 3. 


In order to ensure a high cut off frequency, the stripline should be ideally on a PTFE material (double coated). 
A stripline width of 2.3mm will result when using 0.8mm thick RT/duroid 5870 material. In the author’s 
prototype, the stripline is 12mm in length. Of course, epoxy PC boards can be used up to several GHz without 
problems due to the non-resonant conductor lane. When using 1.5mm thick epoxy PC board material, the 
stripline width is 3.1mm. 


Special care must be taken in the transition between the coaxial connector and the stripline. Although N 
connectors have more favourable RF characteristics than BNC connectors, the former will exhibit are more 
noticeable in continuity at the transition. Professional users specify SMA connectors up to 18GHz. 


In order to achieve the shortest possible transient time of the bolometer, a good heat dissipation is obtained 
at the cost of maximum sensitivity. Heat conductive paste should be provided between the stripline board and 
the brass heatsink, which is also placed around the chipresistorn Temperature fluctuations 
coming from the input connector are compensated for with the aid of a second brass plate (Fig 4). Since the 
thermal probe still reacts to the radiation heat reaching the case, the whole bolometer is surrounded in a 
metal case. 


Any excessive solder on the stripline should be removed with a file in order to ensure a low heat delay. The 
NTC resistor should be glued into position only after this has been carried out. 


The fragile connection wires of the K 19 are supported on the RF side with the aid of feedthrough capacitors, 
and on the lower side with the aid of a small board that has been glued into place. 
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Fig 4: RF circuit with bolometer and heat sink. 
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Fig 5: Photograph of the author’s prototype; RF portion under the metal cover. 


Measuring Amplifier 


In order to maintain the zero point stability and the calibrated meter sensitivity it is recommended that a 
bridge circuit be used together with a second K 19 (paired to have the same temperature coefficient) in order 
to compensate for ambient temperature fluctuations (see Fig 6) 


The first operational amplifier, maintains a constant current via the test NTC resistor,which allows a linear 
transfer of its resistance value to the actual test amplifier. The zero point should be adjusted before 
commencing the measurement with the aid of a low-impedance, shunted, ten turn helical potentiometer If a 
larger case is used, it is also possible for less expensive coarse and fine controls to be used. 


The reference voltage is provided by a LED, which is connected as zener diode. Higher voltages than 1.5V will, 
however, improve the sensitivity of the reading. however, will lead to considerable intrinsic heating of the 
thermal probe. 
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In order to change the measuring range the feedback resistors of the second operational amplifier are 
switched. 


The resistance values and measuring ranges (full-scale deflection) are: 


R2 = 680kQ (0.3mW) 
R3 = 220kQ (1mW) 
R4 = 68kQ (3mW) 
R5 = 22kQ (10mW) 
R6 = 6.8kQ (30mW) 
R7 = 1.4kQ (300mW) 


The meter cannot be overloaded since the operational amplifier possesses an internal current limiting. Since 
an offset alignment is not required, it is advisable to use a low drift dual operational amplifier in an eight pin 
case, such as the TL 082. In the most sensitive range, the flicker noise of the operational amplifier will cause 
a certain fluctuation of the meter reading. The operating current is only in the order of 5mA, which means 
that two 9V batteries can be used as power supply. The meter will also operate perfectly at +5V. 


Alignment 


Calibration of the meter is made with direct current. It is advisable to adjust the full scale deflection current of 
the appropriate range with a digital multimeter. 


The feedback resistors Ri to R6 of the test amplifier are selected to have the highest accuracy from a large 
selection of resistors. Since the sensitivity of the bolometer is greatly dependent on the mechanical 
construction, the given values are only for orientation. 
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Fig 6: Circuit of the thermo power meter. 


Due to the non-linear relationship between the temperature and the resistance value of the NTC resistor, it is 
necessary for the highest range of 300mW to be calibrated independently on the scale, (see Fig 7). In the 
30mW range, the deviation is still only a maximum of 4%, and should thus be acceptable. 


Measured Values 


It was possible before manufacturing the power meter to measure the input return loss of the RF circuit with 
the aid of a network analyser. It was found that a return loss of 20dB (corresponding to approximately 1.2 
VSWR) can be achieved up to a frequency of 2.1GHz. The return loss of 10dB (approximately 2 VSWR) is only 
exceeded at 11GHz. 


A 3GHz oscillator having an output power of 25mW with an accuracy of + 0.1dB was now connected to the 
meter and this power was indicated with an accuracy of the meter needle. 


The Gunnplexer manufactured by Microwave Associates (15mW at 10.36GHz) provided 12mW of heat after 
being adapted from waveguide to BNC. 


The meter reaches 50% of the full scale value after approximately 1 second; 90% of the final value is passed 
after 3.4s. The transient time t (63% of the final value) is in the order of 1.5s. 


Practical Experience 


Due to the short length of the stripline used, a certain temperature sensitivity exists via the inner conductor 
of the input connector, since both NTC resistors are not heated simultaneously. In the very low power range, 
it is advisable to work together with an intermediate cable which remains connected to the meter. Otherwise, 
the zero point stability is so high that it is possible to carry out measurements directly after switching on. In 
the case of the two most sensitive ranges, it is advisable to leave a warm up time of approximately three 
minutes. 


The calibration was made at 20°C. A further test in a refrigerator at 5°C did not show large deviations. 
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The speed of the reading is approximately as high as that of a dampened laboratory meter. Taking all 
advantages of this measuring system into consideration, it will not be found that alignment work is made 
more difficult due too slow an indication. 


The dynamic range of the power meter can be increased by adding wideband amplifiers (e.g. as described by 
DJ7VY), attenuators, or directional couplers. However, the frequency range will be limited by this. It is 
possible, for instance, to use a directional coupler with an attenuation of 40dB to increase the measuring 
range up to 3kW. The exact value of the loss can be measured previously using this meter./p> 


Fig 7: This photograph shows the scale calibration with the 300mW scale at the bottom 


The high sensitivity of this meter (the resolution is in the order of 1pW) allows one to also measure the 
frequency, or attenuation characteristics of filters, bandpass filters, directional couplers, frequency multipliers, 
mixers, low signal amplifiers, etc., in addition to purely power measurements, and its high dynamic range can 


be used right up to X band. 
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Caption contest 


Just for fun.... 


Last issues picture is shown below. 


eye out Cones | 


Walle é. - 


“Should have gone to specsavers” - Jim Brown 
“On a clear day, you can see my quadrifilar helix antenna.” - GBKZN 


“Told you not to sit on that phone mast...now look at you” - Trevor 
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Three from Mark, GONMY 

“Mother always said you were not evolved enough for a serious relationship!” 
“TI don’t care if Darwin liked you!” 

“Im running DVB-S and your still running 8 second black 7 White sstv!” 
“Late Night again, was it, not another bunga bunga party” ? - G3ZIS 

And the winner is Mark, GONMY 


This issues picture is shown below. 


Please send your entries to caption@cq-datv.mobi 
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Antenna Ratiometry Measurements for the 215t Century 
By Paul Wade W1GHZ ©2005 


wighz@arrl.net (reproduced by kind permission) 


Using a Home-brew Ratiometer 


Antenna gain measurement by ratiometer has been the preferred and most accurate technique since it was 
described for the amateur by K2RIW[1] in 1976. However, antenna ratiometry has not been frequently used 
for amateur antenna ranges in recent years - the probable reason is lack of suitable instrumentation. By 
taking advantage of some new integrated circuits developed for “wireless” networking, a simple, inexpensive, 
home-brew ratiometer has been developed for improved antenna measurement. It also functions as a hand- 
held network analyser with many uses. 


Background 


Ratiometry measurements use the simultaneous comparison of an unknown quantity. In antenna ratiometry, 
the comparison is between a TEST antenna and a REFERENCE antenna, side-by-side, illuminated by the same 
source over similar paths. Any drift or variation in test conditions is seen by both antennas, so the comparison 
is not affected. As a result, even small differences may be resolved accurately and consistently. 
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The traditional instrument for antenna ratiometry was the HP-416 Ratiometer, a classic vacuum tube boat 
anchor. This instrument compared two channels of detected 1-KHz audio. When hams started using 
ratiometry for antenna contest ranges, the HP-416 was already long obsolete - I acquired one for $3. It 
provided good service for many years, but had a number of shortcomings. Like all vacuum tube equipment, it 
was large and heavy, and drift was a problem. The source had to be AM modulated at a 1 KHz rate, and 
microwave crystal detectors were used to sense the RF. As a result, dynamic range was limited, with a 
“magic-eye” tube to indicate that the signals were near the proper level. Readout was on an analogue meter, 
so frequent range switching was required to keep the needle on scale as an antenna was peaked. The biggest 
problem was that a matched set of microwave crystal detectors was required — a rare and fragile commodity. 


Eventually, the antenna measurement responsibility and equipment for the Eastern VHF/UHF Conference was 
passed on, and the HP-416 stopped appearing. Since then, various other equipment has been used. The only 
other instruments capable of ratiometric measurements were HP Network Analysers, kindly lent by Joe 
Reisert, W1JR, of Antennaco and Dave Olean, K1WHS, of Directive Systems (www.directivesystems.com). For 
Microwave Update 2002, we were able to borrow a fancy 50 GHz Automatic Network Analyser from Agilent 
(www.agilent.com). 


A network analyser is a modern ratiometer, comparing two channels with far greater accuracy and dynamic 

range than the old HP-416, plus the additional capability for phase measurements. The latest computer- 

controlled ones are far too expensive for hams, and the older ones, affordable as surplus, are too bulky and 

too fragile. I have an old HP-8410, the first real network analyser; if I could even lift it and carry it out for 
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field measurements, I wouldn’t expect it to work on arrival. 


Lacking a ratiometer or portable network analyser, I experimented with using a Noise Figure meter, the AIL 
75 PANFI. It operates at 30 MHz, so external converters are required. By adding an external switch, it was 
possible to make good ratiometric measurements[2]. Since the meter is specifically calibrated for Noise Figure 
measurement, the results required post-processing to get the true ratio in dB. The complete set-up, with 
switch and converters, is still large and bulky. 


Home-brew Ratiometer 


Since there are no really suitable surplus instruments for antenna ratiometry measurements, is it possible to 
build something? After pondering this question for a few years, and watching new integrated circuits 
developed for wireless networking, I discovered a chip with potential, the AD 8302 Gain Phase Detector 
(www.analog.com). This chip measures the ratio of two channels, with both amplitude and phase outputs, at 
frequencies up to 2.7 GHz. Sounds a lot like a ratiometer. I acquired a few and tried them out. They worked 
well over a limited dynamic range, but it wasn’t obvious how to stay within the proper range for good, reliable 
measurements. 


I was working with some other new ICs, intended for power measurement, to make a portable power 
meter[3], when I thought of the “magic-eye” on the old HP416. The best dynamic range for the AD8302 is 
with a reference channel level of -30 dBm; at this level, the test channel range is + 30 dB, more than 
adequate for antenna measurements. A power measurement IC could be used to keep the reference channel 
within a few dB of -30 dBm, so we could trust any reading within + 20 dB. This is probably sufficient for any 
amateur antenna range — an antenna with gain more than 20 dB higher than the reference antenna is 
probably too big for the range, and more than 20 dB lower is probably defective. 


Now we have a strategy: monitor the reference power, keep it near -30 dBm, and display + 20 dB for the 
ratio measurement. I chose a digital panel meter for the display: a + 2 volt range, with the proper decimal 
point inserted, would cover the full range with excellent precision. A simple op-amp circuit amplifies the 
AD8302 output so that 20 dB = 2 volts. Another section of a quad op-amp inverts the phase output so it 
reads directly in degrees, and a third section shifts the return side of the digital power meter to adjust the 
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meter zero. 


For the power measurement IC, I experimented with several and settled on the LT5534 (www.linear.com) for 
wide dynamic range over the full frequency range. This chip detects powers lower than —50 dBm and is quite 
linear up to about -10 dBm. The output goes to a pair of comparators: one lights a green LED at -40 dBm, 
about the minimum power needed for usable readings, and the other lights a yellow LED at -20 dBm, about 
the maximum power before the maximum reading is compressed. The power detector output also goes to an 
LED bargraph indicator to operate as a “magic-eye”, using a circuit from WW2R[4]. I set the levels so that 
when half the bars are lit, the power is within 3 dB of -30 dBm. 


An extra quad comparator section is wired as a peak-hold circuit, to make it easy to find the maximum gain. 
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Figure 1 


The completed antenna ratiometer is shown in Figure 1. The die-cast aluminium box is small enough to be 
hand-held, and the LCD digital power meter display is large enough to be read easily in any lighting. The 
rotary switch selects between ratio in dB, phase, and the REFERENCE power detector output. A toggle switch 
selects the peak-hold reading, and a push button clears the peak by discharging a capacitor. At one end of the 
box is the zero or offset knob, and the other has coax connectors for the two input channels. On one side are 
a power connector and a ratio output, intended to drive a Tonemeter[5] to enable antenna pointing by ear. 
Inside the box, Figure 2, are a circuit board containing the ratiometer circuit, a small board containing the 
LED bargraph circuit, and the digital power meter. Most inexpensive digital power meters must be isolated 
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from the circuit being measured, so that a separate 9-volt battery would be required, but the stock no. 14505 


ME from www.mpja.com is capable of being connected to the circuit being measured, so a separate battery is 
not needed. 


For the LED bargraph circuit, I would recommend the RFPM from Down East Microwave 
(www.downeastmicrowave.com); I would have used one, but the die-cast box already had a cut-out for the 
LED bargraph and the RFPM board didn’t fit, so I made my own smaller board. 
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Figure 2 


A close-up of the RF section, with the AD8302 and the tiny LT5534, is shown in Figure 3. All the chip 
components are the very small 0603 size except for C14, a 1yf capacitor. 
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Figure 3 


The first real test of this meter was at the 2005 Eastern VHF/UHF Conference, where it was used for antenna 
measurements from 144 to 1296MHz, and performed well while running from just a small battery. The test 
scheme is shown in Figure 6. 
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Figure 6 


The ratiometer has a very broadband input; at this location, within line-of- sight of a cell tower, connecting 
antennas directly would be asking for trouble. On each band, filters were added in front of each input to 
eliminate unwanted signals. A photograph of the actual test set-up for 432 MHz is shown in Figure 6a, with 
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the beer-can filters plainly visible. I made these about 30 years ago, and they still work well. Unfortunately, 
most cans are now made of aluminium. 


Figure 6a — Antenna measuring at 432 MHz 


Antenna Range 


Few of us have the luxury of a permanent antenna range, so we must set up a temporary range, sometimes 
at a remote location like a VHF conference. High antenna support structures are not usually available, so we 
must work near ground level and use a ground-reflection range, designing the range to account for ground 
reflection and to control it, as described by W2IMU[6],[7]. The most common measurement goal is simply 


maximum antenna gain, typically with relatively high gain antennas. Other measurements, like pattern plots 
or phase-centre, require more difficult antenna ranges. 


For an antenna to operate with maximum gain, it must receive a wave front with constant phase. Thus, the 
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length of the antenna range is important — if it is too short, there will be significant phase difference over the 
aperture of the antenna being tested, resulting in low measured gain. The minimum range length to minimize 
this error is the Rayleigh distance. 


Longer range lengths will reduce the phase error and improve accuracy. A few trial calculations will show that 
miles of range can be required for large dishes. Fortunately, the Rayleigh distance for most transportable VHF 
and microwave antennas is less than 100 meters, so sites with sufficient open space are available. Note that 
this is the minimum length for gain measurement; for focusing adjustments, like the feed placement on a 
parabolic dish, a much longer distance, at least 50 times the Rayleigh distance, is required[8]. 


Ratiometer 
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Antenna Range With Ratiometry 
Figure 7 


A ground-reflection range is sketched in Figure 7. In order for the phase error to be as low in the vertical 
plane as in the horizontal plane, the height of the antenna being measured must be at least four times its 
aperture diameter[9]: 


Test height 2 4 e Aperture diameter 


For example, 4 meters high for a one-meter dish. Most amateur antenna ranges have insufficient antenna 

height, and consequently have had trouble measuring higher-gain antennas accurately. For a Yagi-Uda 

antenna, the aperture diameter is roughly the same as the stacking distance; for a long boom 2-meter beam, 

the stacking distance might be 4 or 5 meters, so the antenna height must be 15 or 20 meters for accurate 
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measurement. 


The received energy should be at a maximum at the height of the antenna being measured. For a ground- 
reflection antenna range, this is controlled by the height of the source antenna:. 


For example, for a 30-meter long range at 1296 MHz, if we desire the maximum energy at a height of 4 
meters, then the source height is about 0.4 meters, or roughly knee-high. 


So the source antenna is relatively low, while the receiving antennas, test and reference, need to be elevated 
-— some sort of structure may be necessary. 


Power 


The good sensitivity of the home-brew Antenna Ratiometer means that only modest radiated power is needed 
for an antenna range. We can calculate the power using the path-loss for the range calculated by the Friis 
transmission formula. 


For reasonable range lengths, less than 100 meters, the path loss for each VHF, UHF, and microwave band is 
shown in Table 1. I estimated the gain for reasonably-sized source and reference antennas for each band to 
calculate the source power required. Less than 1 watt is needed for a 100 meter range, which is long enough 
for a 0.75 meter dish at 24 GHz, a 1.2 meter dish at 10 GHz, and larger antennas at lower frequencies. 


Gain Standard 


In order to measure meaningful antenna gains, an antenna with known gain is required for comparison. Recall 
that all measurements are relative to a known standard. A dipole is useless as a standard — its broad pattern 
receives so many stray reflections that repeatable readings are nearly impossible, and its gain is much lower 
than a 30+ dB dish that equipment accuracy is a problem; few instruments are accurate over a 30 dB 
(1000:1 power ratio) range. What is required is an antenna with a known gain, preferably gain of the same 
order of magnitude as the antennas to be measured. For VHF and UHF frequencies, the EIA standard gain 
antennaé6 is easily reproduced. At microwave frequencies, the gain of a horn antenna can be calculated quite 
accurately from the physical dimensions. The algorithm used in the HDL_ANT program[11] will be accurate 
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within about 0.2 dB if good construction techniques are used. For even better accuracy, several companies 
make standard gain horns with good calibration data — these occasionally show up as surplus. 
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Range Measurements 


Once the antenna range is designed and set up, it must be checked out before making actual measurements. 
This is best done with an antenna with a fairly broad pattern, like a medium-sized horn or Yagi, as the test 
antenna. First, the attenuators are adjusted for a convenient meter reading. Then the field uniformity is 
probed by moving the test antenna horizontally and vertically around the intended measurement point. The 
indicated gain should peak at the centre and should not vary significantly over an area larger than any 
antenna to be tested; the variation should be less than one dB. Usually, the height of the source antenna 
needs to be adjusted to get the vertical peak at the desired receiving height. Finally, the test antenna is held 
stationary and calibrated attenuation steps are added in the test path to make sure the indicated gain 
changes by the amount of attenuation added. 


Now the range is ready to make measurements. The standard gain antenna is inserted as the test antenna, 
aimed for maximum indication, and the attenuators and offset adjusted for a meter reading that will keep 
expected gains within the range of the meter. All gain measurements will be the difference from this standard 
reading added to the gain of the standard gain antenna. The standard gain antenna is replaced by an antenna 
to be tested, the new antenna aimed for maximum gain, and its indicated gain recorded. The difference 
between this indicated gain and the standard reading, added to the known gain of the standard gain antenna, 
is the gain of the test antenna. The reading with the standard gain antenna should be checked frequently to 
correct for instrumentation drift; ratiometry with the reference antenna corrects for other sources of drift. 


Hand-held Network Analyser 
It may have occurred to you already that the Antenna Ratiometer described above is really a modest network 


analyser. It only has 40 dB of dynamic range, vs. >70 dB for computer-controlled lab models, but there aren’t 
really many amateur measurements that require the full range or absolute accuracy of the fancy ones. 
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Figure 8 


Accurate measurements over wide dynamic range require a lot of computer correction, which in turn requires 
precise frequency control for repeatability. Over a wide frequency range, an expensive synthesised signal 
generator is required — in surplus markets, this is often more valuable than the network analyser and is 
sometimes removed and sold separately, making the rest of the network analyser available at a reasonable 
price. For most ham work, fast swept-frequency measurements are not necessary and most measurements 
are in ham bands, so a much more affordable synthesised generator may be used. Mine is a Yaesu FT-817, 
as small and portable as the hand-held network analyser — it is also the IF rig for my microwave equipment. 
Of course, nearly any signal generator or sweeper is also usable; since only -30 dBm (one microwatt) is 
required, attenuation is the problem, not power. 


For network analyser use, I made a second version, shown in Figure 8, with two digital readouts to 
simultaneously display dB and phase. The digital panel meters are hardly more expensive than the rotary 
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switch. The inside, Figure 9, is very similar to the other version. Two additional BNC connectors on the side 
bring out ratio and phase to an oscilloscope for swept measurements. An example, a swept filter response, is 
shown in Figure 13. 


A network analyser, or a ratiometer, has many uses besides antenna gain measurements. One of the more 
obvious, sketched in Figure 10, is to measure the VSWR (as Return Loss) of an antenna, or anything else. A 
directional coupler is used to sample the Forward power for the REFERENCE port and the Reflected power for 
the TEST port. Since we also measure phase, actual complex impedance may be found with a bit of 
calculation. Before connecting the antenna, the output is connected to a short circuit and the meter is set to 
Zero. 


VSWR Measurement 


Signal Source yee 
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oS 5 ees i bee 


Loss) 


-17.1 dB) 


Ratiometer 


Figure 10 


Since we can also measure phase as well as VSWR, it is possible to calculate complex impedance, using a 
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Smith Chart or calculator. This can take the guesswork out of impedance matching. 


A trick I use to check on the feed lines on my tower is to measure the Return Loss over a wider frequency 
range. Many antennas, like Yagis, are quite narrowband, so the Return Loss is high within the band but low at 
nearby frequencies. I look for the minimum return loss and guess that the antenna is reflecting nearly 100% 
of the power at that frequency, so that the measured Return Loss is just the loss of the coax going up to the 
antenna and back down. Thus, the coax loss is half the Return Loss. I keep track of the loss for each feed line 
and check them occasionally, so that I can catch any problems and not just wonder why I’m not hearing so 
well on one band. 


The gain of an amplifier, Figure 11, or the loss of a passive component such as a cable or filter, Figure 12, 
may also be measured. A directional coupler is used to sample the input power, and an attenuator or a 
directional coupler for the output power. If the gain or loss exceeds 20 dB, a step attenuator is useful to bring 
the TEST reading within range. The added attenuation is added to the gain or loss. The meter is zeroed 
without the component in the circuit, with the output connected directly to the input. 


Gain Measurement 
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Figure 11 
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Loss Measurement 
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Figure 12 


With a sweep signal source, we may sweep the frequency response of a circuit. Figure 13 shows an example: 
the swept frequency response of a Toko 144 MHz helical filter, swept from roughly 120 to 180 MHz. Both the 
amplitude and phase responses are shown. The amplitude is a smooth bandpass response, but the phase 
changes rapidly near the resonant frequency. 
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Figure 13 


A common amateur problem is matching phasing lines for an antenna array. With the network analyser, the 
lines may be directly matched for phase, comparing two at a time or comparing each one to a reference line, 
Figure 14. Note that the phase reading is compressed near zero and 180°, so it may be necessary to add a 


short length to one channel to read an intermediate value. I didn’t include a zero set for phase, since relative 
measurements are usually sufficient. 
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Figure 14 


The AD8302 phase output is 0° to 180°. There is no sign output, so we don’t know whether the phase 


difference is positive and negative. This doesn’t matter when we are matching phases, but may require some 
thought for other measurements. 


Another problem made easier is checking an antenna for circular polarisation, or a hybrid coupler to get the 
90° phasing required to generate circular polarisation. There are two possible ways to make this 
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measurement. One, in Figure 15, is to use a source antenna providing known good circular polarisation, like 
a helix or septum feed: the two outputs should have equal amplitude. The other is to use a linear source 
antenna and look for 90° phase shift as the antenna is rotated. If the range has significant ground reflections, 
then the linear antenna should be left horizontal and the circular antenna rotated; with vertical polarisation, 


ground reflections can have rapid phase shift. 
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Source Circular 
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and 89.2 deg 
Phase) 
HNA 
Figure 15 
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Higher Frequencies 


The maximum frequency limit of this instrument is 2.7 GHz — that’s the limit for the AD8302 chip. However, 
with a pair of mixers, one for each channel, and a local oscillator, we can convert both test and reference 
signals to frequencies below 2.7 GHz and thus extend the usable frequency as high as needed. The 
configuration is shown in Figure 15. The LO requirements are not too stringent — it just has to be within 
about 2.5 GHz of the measurement frequency, so that the IF outputs are suitable for the HNA. Only moderate 
stability is required, at least for amplitude measurements, so crystal control is not necessary. A DRO 
(Dielectric Resonator Oscillator) should be sufficient - many common TV LNBs for DSS have a DRO running at 
about 10.75 GHz, ideal for 10 GHz use. 
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Figure 16 


The mixers need not be matched. Since the dynamic range is only 40 dB, and the nominal output level is -30 
dBm, almost any mixer would be suitable. The only precaution is that good isolation is required at the IF 
frequency between the two mixer outputs. Dual mixers on a single PCB may not have enough isolation. 


With suitable mixers, we have a network analyser usable at 24 GHz or higher. While mixers may be hard to 
come by, network analysers for these frequencies are really rare and very expensive. 
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annaan 6 
Figure 17 — 10 GHz Frequency Extender Breadboard 


My breadboard of a 10 GHz frequency extender is shown in Figure 16 - try it out before doing metalwork! 
The LO is an 11 GHz DRO donated by W1AIM, and the rest of the components came from the junk box, the 
results of scrounging at many hamfests. The DRO output is about +10.5 dBm, so it provides about +6 dBm 
to the mixers after the splitter - an ideal LO level for a mixer. The circuit is like Figure 15, with the addition 
of a couple of isolators to provide a good input match. Since the mixers have some conversion loss, a bit 


more signal is required for operation, about -23 dBm at 10 GHz to get a -30 dBm indication on the Hand-held 
Network Analyser. Thus, the mixer conversion loss is about 7 dB, as we would expect from a good mixer. 


Summary 


The combination of Antenna Ratiometer and Hand-held Network Analyser is a versatile and useful piece of 
test equipment, particularly for the VHF and microwave antenna experimenter. It should be possible to 
reproduce for under $100 - many hams spend far more than this on a piece of surplus test equipment — but it 
isn’t absolutely necessary to have one. I’m amazed that some hams are able to accomplish impressive 
results with no test equipment at all, while others spend an impressive amount on test equipment that only 
gathers dust. 


Further information, and the complete version of this document, can be found on the authors we site 
www.wighz.org. 
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Information 


External links 


lr you have an eBook reader that does not have WiFi then you will not be able to use the hyper-links in this 
publication. 


If you have an eBook reader that has WiFi then you will be able too providing you are in a WiFi zone. 
But if you have a Kindle 3G then yes, but only to Amazon, and there is not a lot of ATV material on their site. 
Smart phone reading apps are ok providing that you have a 3G data connection. 


Note: These links will fire up your devices browser and if you are using 3G/4G then you may incur 
data usages charges. 


Legal Niceties (the small print) 


E&OE. Whilst every care is taken in the production of this publication, dotMOBI accepts no legal responsibility 
for the advice, data and opinions expressed. dotMOBI neither endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No guarantee of accuracy is implied or given for the 
material herein. dotMOBI expressly disclaims all liability to any person in respect of anything and in respect of 
the consequences of anything done or omitted to be done wholly or partly in reliance upon the whole or any 
part of this publication. 


As the regulations for the operation of radio frequency equipment vary in different countries, readers are 
advised to check that building or operating any piece of equipment described in dotMOBI will not contravene 
the rules that apply in their own country. 


All copyrights and trademarks mentioned in this publication are acknowledged and no infringement of the 
intellectual copyright of others is intended. 
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Notice to Contributors 


Authors are alone responsible for the content of their articles, including factual and legal accuracy, and 
opinions expressed by them may not reflect the editorial stance of the publication. Material submitted to 
dotMOBI should not infringe the copyright of other writers or bodies. Contributions are accepted for 
publication on this basis alone. 


dotMOBI publications - hitp://cq-datv.mobi 
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DATV-Express Project - June update report 


by Ken, W6HHC » Mon Jul 01, 2013 


Charles G4GUO was having some problems with DATV-Express during May. Initially he thought it was the 
software and spent a couple of weeks debugging it to no avail. In the end he found there was a dry joint (in 
USA I would call it “cold solder” joint) on one or more of the FPGA pins on Proto#3 board. He re-soldered the 
chip and now it is all working much better. There is still a minor issue with the Kernel USB drivers where it 
seems to loose all knowledge of the capture card and DATV-Express if the program closes badly. That is a 
minor issue. 


Charles did invest about a week of programming efforts to create a “demo” version of the DATV-Express 
software program. The nice feature of the demo program is that the connection to the hardware board does 
not need to be working and the connection to the video-capture Hauppauge does not have to be working, 
yet...but the DATV-Express program will be running (not crashing) and list out meaningful error messages 
about status of MPEG and hardware board. 


Linux-newbie Ken W6HHC finished up some conflicts (editor of club newsletter in June and huge Americas 
Field Day effort by local club) and started to get the Ubuntu V12.0.4 (32-bit) to play and run the project 
software. I am using an old Pentium, 1.8 GHz PC to see how slow the computer can be for the project. I 
partitioned the hard drive to keep half as old WinXP and a new half in Ubuntu. 


The project does not have an “install” for the software yet, so with plenty of guidance and instructions from 
Charles, I had to do a build of the DATV-Express software program using Qt5 Creator. The trickiest part of 
using Qt Creator is configuring “kits” associated with the project software. But I documented the steps 
needed to configure the kits...so the next project-tester can have an easier go of it if we continue having 
linux-newbie users build the software at their locations. 


Once I got the software talking to the Proto #4 hardware board, I was able to look at my new RIGOL 
Spectrum Analyzer and capture the DVB-S spectrum on 1.292 GHz. This RIGOL is really economical 
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(compared to Agilent and used HP units) and works up to 1.5 GHz. The screen-shot below shows clean 
spectrum of the first DVB-S test transmission running 2.2 MSymb/sec at QTH of W6HHC. Shows a nice clean 
signal that has a RF allotted-BW of 3 MHz running robust FEC=1/2 
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Clean DVB-S spectrum of Prototype #4 board running 2.2 MSymb/sec 


I then connected up my Hauppauge model HVR-1950 video-capture USB-2 device to the Ubuntu computer. 
(HVR means “hybrid” and can receive both analog TV and digital TV as well as receive NTSC camera output.) 
The Hauppauge unit does the MPEG2 encoding of the camera video and audio for the hardware board. I had 
an initial problem that I did not have the firmware for this Hauppauge model on my computer. Charles easily 
found the correct Hauppauge firmware file on the internet, I put the file on my computer...and the Hauppauge 
unit now loaded the firmware on start up. Below is the first video reception that I screen-captured using my 


DVB-S SetTopBox that outputs to my Win7 notebook computer. 
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First DVB-S video received on STB at W6HHC QTH 


So now it is Art WA8RMC’s turn to bring up Qt5 and the next proto board. 
“Full speed ahead”...de Ken W6HHC 
The open-source project is known as DATV- Express. The team members are: 


Art Towslee WA8RMC - electronics design 
Charles Brain G4GUO - software design 

Tom Gould WB6P - PCB layout design 

Ken Konechy W6HHC - project mgmt & pubs 


The Author may be contacted at W6HHC@ARRL.net 
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Next issue... 


e I’m sure we will think of something, So...... 


If you would like to contribute then please contact editor@cq-datv.mobi 


This eBook is displayed using 100% recycled electrons. 
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CQ-DATV |S 


DATV News 


Digital ATV Group reaches 400 members 
Aspecial welcome to Murat TA1DB of Turkey who has joined this Yahoo group to become member number 
400!! 


This Yahoo DigitalATV group has really grown over the last two years. It appears to provide a useful forum for 
a membership spread around the world interested in digital-ATV. 


URL is http://groups.yahoo.com/group/digitalATV/ - send e-mail for your subscription to DigitalATV- 
subscribe@yahoogroups.com 


73...de Ken W6HHC (group co-moderator) 


It would seem that 807 and 6v6 valves are required for the restoration of the Bletchley Park Colossus 
computer. The valves are apparently used in a D.C. switch mode and weak valves will still work OK. The 
contact details are Ted Hartson awombat@earthlink.net Please all check your Junk boxes - this is a very 
worthwhile cause. 


On the edge of the Arctic Circle, where the River Lule meets the Gulf of Bothnia, lies a very important 
building. Facebook’s newest data centre - in Lulea, Sweden - is now handling live traffic from around the 
world. 
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As our systems come online for the first time, we are proud to say that this is likely to be one of the most 
efficient and sustainable data centres in the world. All the equipment inside is powered by locally generated 
hydro-electric energy. Not only is it 100% renewable, but the supply is also so reliable that we have been able 
to reduce the number of backup generators required at the site by more than 70 percent. 


In addition to harnessing the power of water, we are using the chilly Nordic air to cool the thousands of 
servers that store your photos, videos, comments, and Likes. Any excess heat that is produced is used to 
keep our office warm. 


Visit the CQ-DATV Facebook page at 


HamradioNow will be trying to video podcast the complete ARRL and TAPR 2013 Amateur Radio (Ham 
Radio) Digital Communications Conference. 


The 2013 DCC will be held in Seattle on the 20 of September through the 22" of September. 


The ARRL and TAPR Digital Communications Conference covers just about everything digital in Amateur Radio 
- hardware, software, operation. TAPR’s roots are in packet radio in the 1980’s, and that’s still around, but 
their scope has widened dramatically to include software defined radio, digital voice, and all the data modes in 
use in ham radio. At the DCC, you'll see the first hints of what will be mainstream in ten or twenty years. 


HamRadioNow.tv produced high quality video of the DCC in 2008 and 2009 (released on DVD), and 2011 and 
2012 (released on high-definition streaming video). We covered every talk, including the Saturday dinner 
“keynote” and the “Sunday Seminar,” usually a four-hour “deep dive” into a single subject. It’s been an 
invaluable resource for hams who weren’t able to attend the sessions, and even for hams who were there in 
person and wanted a review. 


In 2013, the DCC is in Seattle, on the far side of the country from our base in North Carolina. We’d love to 
produce video of this year’s DCC (and TAPR would love for us to do it), but we need your support... this time 
in advance. Our $10,000 goal is about “break-even” for our expenses and a reasonable return on production 
and editing time. 


Due to circumstances beyond our control, we have had to postpone the 8 Channel video switching project by 
Michael Stevens, G7GTN until a future issue 
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Where no ATV Magazine has gone before 


Welcome to CQ-DATV issue 5 


We said when we produced issue 4 that it was mission accomplished in that we have produced four 
magazines so far this year, which is the norm for any other ATV organisation, but CQ-DATV is not the norm, 
we have set out to lead the field. 


Now with this issue 5 we are going where no other ATV magazine has gone before and at no cost to any of 
the subscribers. Our ultimate goal of one issue every month is still to be achieved and to do this we need your 
help and that help comes in the form of copy, either reports reviews or construction articles, anything you 
would like to share with the ATV community. This is important if we are to have an up-to-date magazine that 
keeps our reader regularly informed on what is happening in ATV. 


We are starting every magazine with the list of credits of those that have taken the time and effort to support 
each issue by sending in ATV related copy. They are the people who are holding this hobby together in 
difficult times and deserve at the very least a mention up front in our publication. 


Since the last issue we have added a Facebook link to the download site so that we can gather feedback and 
shape the magazine into what you the readers want. You do need to have a Facebook account in order to use 
this facility and if you are not plugged into Facebook perhaps you would consider setting one up, it is not 
difficult and is a way of passing comments not only to the editor (you can do that with email) but also to your 
friends who also might be interested in reading CQ-DATV. 


Issue one of this magazine received 1500 downloads and we need to build on that. There is no reason not to 
download and read CQ-DATV, it’s free there is no collecting your email address for the purpose of junk mail. 
Our only aim is to support this hobby of ours and deliver what it needs the most, a popular magazine with a 
good mix of ATV related material and published, well 6 times this year and hopefully 12 next year. A 
magazine that is delivered at no cost and that will enable you to keep in contact with what is happening in 
ATV. 
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My personal thanks go out to the contributors, let’s hope that together we can deliver a monthly ATV 


magazine. 


Ian Pawson, Editor CQ-DATV 
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Ian Pawson - G8IQU 
John Hudson - G3RFL 
Mike Stevens - G7GTN 
Ken Konechy - W6HHC 
Alan Critchley - G3SXC 
Paul Wade - W1GHZ 
Richard Carden - VK4XRL 
Trevor Brown - G8CJS 
Mike Berry - G1LWX 
Klaus Kramer - DL4KCK 


CQ-DATV5 Production Team 
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QSO party 


By Peter Cossins VK3BFG 


Weil its on again ... the third annual (D)ATV QSO Party. 
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SO PARTY. 


The dates will be Friday 30°" August and Saturday 31St August Melbourne Australia time. Friday night will be a 
VK hook up with remote stations using Skype to communicate with myself as the anchor. I will then transmit 


them to VK3RTV which will be seen in Melbourne on 446.5 Mhz DVB-T and also on the British Amateur TV 
Club’s streaming website. 
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This means that amateurs anywhere in the world can watch the activity. Melbourne ATV stations will be able 
to transmit to VK3RTV using either 23cms DVB-S or Analogue FM. 


We will take stations from VK4 this year via a Queensland Skype anchor taking signals from VK4RKC which is 
the Brisbane DATV Repeater. Signals from VK3RTV will be sent by Skype to Brisbane and then appear on 
VK4RKC and vice versa. 


The VK hookup should include stations from VK2, VK3, VK4 and VK5. The party will kick off at 8 PM 
Melbourne time with myself, VK3BFG acting as the main control station for the event. 


On Saturday morning/afternoon we will again link up with the W6ATN network in Southern California via the 
local anchor Don, KE6BXT. All US stations should work through the Californian ATV network or Skype into 
Don, who will then send the video to me for distribution this end. In turn I will pick up local stations through 
VK3RTV or remote stations via Skype and send to Don. Where ever possible, ATV stations should work 
through their local repeater. 
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We will also link up with Ken W6HHC in Orange County California who is going to give us an update on the 
DATV Express project and maybe a bit of show and tell. The DATV Express is a development to produce a 
cheap DVB-S transmit system. 


We will have Mick, VK3CH out portable if the weather is good enough and also the new ATV Station VK3ER, 
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which is at the club rooms of the Eastern and Mountain Districts Radio Club. (VK3ER is the club call sign) 


I have set up a special Skype name for the ATV QSO Party on Friday 30°" and Saturday 31St Melbourne time. 
If you are able to participate on the Friday night or Saturday morning/afternoon and are remote from 
Melbourne, please acknowledge a request from ‘atvqsoparty’ or send a request to ‘atvqsoparty’. 


The ATV QSO Party will take place on Friday 30 August, starting at about 1000 UTC and go as long as it needs 
to . It will re-commence on Saturday 31st August at about 2230 UTC and also go as long as it needs to. 


The US is behind Australia, so participation can take place on Friday evening (which will be Saturday 
morning/afternoon in Australia). If you are elsewhere in the world I will let you work out if contacts are 
possible at some reasonable time. 


I would like to hear from any stations who may be able to Skype in direct or via a local ATV repeater. In 
particular it would be good to get some participation from New Zealand and the UK. 


Peter Cossins, pcossins@bigpond.com 
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DATV Testing Report - Part 6 (Bench Test DATV-Express) 
by Ken Konechy W6HHC and Robbie Robinson KB6CJZ 


Reproduced from the newsletter of the Orange County Amateur Radio Club www.W6ZE.org by permission. 


The earlier TechTalk109 presented an overview of the DATV-Express Project efforts and progress to create a 
lower-cost version of a Digital ATV transmitter exciter board and software. In this TechTalk article we will 
perform some basic bench tests for the board. W6HHC is again pleased to be joined by fellow OCARC club 
member Robbin Robinson KB6CJZ for the creation of this TechTalk article on Digital-ATV. Robbie is the club 
guru on analog ATV and commercial satellite receivers and ham microwave communications in general. 


The Testing Set-up 


Figure 1 shows the configuration of the set-up used for testing the DATV-Express hardware board as a full- 
blown DVB-S DATV transmitting station on the 1.2 GHz ham band. Two RF amplifiers were used: a 1 Watt (FM 
rating) unit by Kuhne and a 30 W (FM rating) by Down East. An old Pentium P4 computer running at 1.8 GHz 
had the disk drive partitioned to install Ubuntu V12.0.4 32-bit operating system. Qt V5.0.2 with the Qt 
Creator application was downloaded off the Internet to build the software program and graphic user interface 
(GUI) used by Charles G4GUO to design the software for the DATV-Express project. Although the hardware 
board and software are designed to generate several DATV protocols (like DVB-S2 and DVB-T) this report only 
used DVB-S (with QPSK modulation) as the primary protocol for our testing. 


A USB video capture dongle is needed to encode the camera NTSC (or PAL) analog video and audio as highly 
compressed MPEG-2 data stream for the DATV-Express processing. The video-capture unit used in these tests 
is the Hauppauge model HVR-1950. Note that Hauppauge uses the designation HVR to mean “hybrid”; 
indicating that the model includes the capability to capture on-the-air digital-TV (ATSC), as well as analog-TV, 
as well as analog-camera input. 


Barefoot Exciter Board Tests 
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Figure 2 shows the exciter board. The modulator chip runs very warm (even in non-transmit mode), so Ken 
added a 1/4-inch aluminium plate to act as a heat-spreader though the four standoffs on the board. 


PC Processing 
For DVB-S Protocol RF to 


Hauppauge DATV-Express Kuhne (DB6NT) Down East ANT 


Analog pale wane Exciter Board MKU-P1301A 2330PA 
NTSC / PAL sienna running 1.2 GHz DVB-S_ 1.2GHz 1.2 GHz 
Vid Capture Card Read Program Stream . 1W(FM)Amp = 30 W (FM) Amp 
ideo : 


dd S! Tables 


Source os Extract USB Data 1*“-stage 2"™'-stage 


MPEG-2 riribatblied > = RF RF 
Encoder terleave Bah ‘ Power > Power | 


Analog i Add Convolutional FEC sohbet Idd alin Amp Amp 
Audio ode PL cture ad 


1.2 GHz 
Source 


41.2 GHz at around 
DVB-S 6 -to- 10 Watts 
at ~1 mW 


Figure 1 - Test Set-up for Bench Testing of DATV-Express DVB-S Transmitter 


Page 15 


a 
©) ae 


Fe 
i i 
PS + ey gh he” ., 
oo sanenannrnnarietst orn bie ; 
i 3 at 


Figure 2 — The DATV-Express exciter hardware board Is fitted with an aluminium plate as a heat- 
spreader 


Ken had an initial problem in that he did not have the firmware for this Hauppauge model on his computer. 
Charles easily found the correct Hauppauge firmware file on the Internet, Ken put the file on his 
computer...and the Hauppauge unit now loaded the firmware on start up in a Ubuntu environment. 


Figure 3 shows the clean spectrum view of the barefoot DATV-Express exciter board. The output of the 
Hauppauge MEG-2 encoder is a data-bit-rate of about 2 Mbits/sec for the normal D1 resolution that is shown 
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on a normal Standard-Definition Digital Television (DVD quality D1 = 720 x 480 Pixel for NTSC). So with the 
FEC (Forward Error Correction) set to a robust value of 1/2, we used a Symbol-Rate of 2.2 MSymb/sec to 
provide a compact RF bandwidth of BWallocated = 3.0 MHz. 
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Figure 3 — A clean DVB-S spectrum of Prototype #4 board running 2.2 MSymb/sec on 1.292 GHz 


Ken was able to look at his new RIGOL Spectrum Analyser and screen-capture the DVB-S spectrum on 1.292 
GHz. This RIGOL is really economical (compared to Agilent and used HP units) and works up to 1.5 GHz. Ken 
also had a bit of difficulty with unexpected video-drop-outs on the Set Top Box. Charles G4GUO suspected a 
buffering problem inside the PC. So Charles prepared a design change to replace the synchronous software 
buffering design with asynchronous buffering code. Ken re-built the DATV-Express software application with 
the new source code using Qt Creator and the video-drop-out problem disappeared. The slow Pentium P4 1.8 
GHz probably made Ken’s testing more susceptible to display the problem than at QTH of G4GUO with his 
faster PC. 


With the video drop-out issue resolved, Ken was able to reliably send DVB-S signals barefoot inside his 
software lab. Figure 4 is one of the first DVB-S signals received (using screen-capture on his notebook 
computer) from across the lab using less than 0 dBm. 
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Figure 4 -— Early 1.2 GHz DVB-S received video using barefoot DATV-Express to STB to Notebook 


Tests with First-Stage RF Amp 


Robbie provided the needed RF attenuators to protect the input of the Spectrum Analyzer’s front end (rated at 

30 dBm to create “front end” damage) from the first stage RF amplifier. An external attenuator of 20 dB was 

used in addition to the spectrum analyser internal setting of 10 dB of attenuation. No “distortion- shoulders” 

(also Known as “spectral re-growth”) ever appeared on the spectrum output of the Kuhne RF amplifier, with 
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the DATV-Express RF output set to a very high value of 40 (out of 47 levels). The photo in Figure 6 shows 
Robbie KB6CJZ inspecting the test set- up for measuring the spectrum output of the first-stage Kuhne RF 
amplifier. 
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Figure 5 — Clean DVB-S spectrum on 1.2 GHZ using DATV-Express with Kuhne P1301A RF Amp 


Figure 6 — KB6CJZ is shown after connecting an external 20 dB attenuator from Kuhne RF amp 


Tests with Second-Stage RF Amp 


Figure 7 shows the Down East model 2330PA RF amplifier that is rated at 30W on FM and can develop about 
6-to-10 Watts of output using QPSK digital modulation on 1.2 GHz band. 


Figure 7 - The Down East RF. Power Amp is eannectod to the ‘epacteui Analyzer through an 
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external 40 dB of attenuation 


For the testing with the Down East amplifier, external attenuators totalling 40 dB were used in addition to the 
spectrum analyser internal setting of 10 dB of attenuation. Figure 8 shows the spectrum for the second-stage 
RF amp output when the DATV-Express RF output drive setting was equal to a value of 30. 


A table of measurements is provided as Table 1 that lists the outputs obtained at different levels of power 
drive settings. 


Measuring Power 
There are three basic approaches to measuring power for DATV output: 


1. Power meter — the most straight forward approach is to use a dedicated power meter that uses a thermal 
head. All hams seem to agree that the old faithful HP Model 432 is a good choice for DATV. 


2. Power-capable Spectrum Analyser — expensive industrial grade come with a special mode to measure and 
display channel power directly for digital modulations (such as Tektronix RSA5000). 


3. Normal Spectrum Analyser —- Mike WA6SVT explained to Ken to set the RBW and VBW on the Spectrum 
analyser to same width as the RF “occupied bandwith”. The power is the top-of-the haystack. Ron W6RZ and 
Rob M@DTS have pointed out to us that you can use a little math to calculate the power level from the value 
at the top-of-the-haystack if the spectrum analyser does not have a wide-enough bandwidth setting.. The 
correction factor in dB to add to the haystack value is: 10*log1i0 (channel bandwidth/resolution bandwidth) 
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Figure 8 — Spectrum using Down East amplifier shows “shoulders” are developed but down about 
32 dB. (DATV-Express power setting is 30) 


Figure 9 — Stray RF from Bench Test set-up provided easy DATV Signal Reception on the STB. 
(Notebook screen-capture of W6HHC) 


One aspect of power amplifiers that always surprises newcomers to Digital-ATV is that DATV can NOT achieve 
the same average power out of an RF amplifier as FM modulation can. This is because most digital modulation 
technologies (except GMSK) have a very high “peak-to-average ratio”. In order to prevent DATV distortion, 
you need to reduce the drive so that the peaks do not go into compression or flat-topping. On the web site 
from Alberto (DG@VE) you can read (in German): “All amplifiers can also be used for DVB-S and DVB-T with 
reduced power. You will notice that in the DVB-S mode only about 20% to 25% of the maximal power (P-1dB) 
can be used. Working in the DVB-T mode you will get only approximately 8% to 10% of the P-1dB power 
level.” 
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Table 1 —- RF Measurements taken during DATV-Express DVB-S Transmitter Bench Testing | 
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Software GUI 


The current DATV-Express software User Interface is very simple, but it allows the user to easily configure 
each of the supported protocols (aka modes) to the desired settings such as: frequency, modulation type, 
FEC, Symbol Rate, and power level. The TABs along the top of the screen shown in Figure 10 are set up for 
DVB-S, DVB-S2, DVB-T, and DVB-T2 protocols. No code has currently been developed for DVB-T2, so the GUI 
TAB is just a “holding place”. Since DATV-Express uses a Software Defined Radio approach, other interested 
hams could develop software for other protocols such as ITU-T_J.83-Annex-B or DVB-C, etc. 


OVB Transmitter 


Main MODE DVB-S DVB-S2 DVB-T DOVB-T2 TX IPinfo PGMinfo EPG Hardware 


Status Configuration 
Tranemit Queve [o) 320% More OVERS FEC 1/2 
NULLS inserted 0 Symbol Rate 2.20 MSym/s 
Video Bitrate 1.40 Mbit/s 
”) Carrier Audio Bitrate 192.00 Kbit/s 


Frequency 1292.00 MHz 
f “1 Prk Level 33 
ansmitting 
Raw data rate : 2200000 
Video bitrate fixed : 1400000 


Viewport /tmp/dvb.ts open failed 
socket Number 1958 


Figure 10 —- DATV-Express software User Interface configured for DVB-S Protocol 


Summary and Plans 


The bench testing shows that the DATV-Express software and hardware board produce a very clean DVB-S 
signal. In our opinion, the signal quality appears to be as good as those we have measured with the MiniMod 
DVB-S boards produced by SR-Systems in Germany. As explained before, DATV-Express is capable of other 
DATV protocols used by ham radio. Figure 11 shows the board generating a DVB-T protocol signal using 2 
MHz BW with QPSK digital modulation. 
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Figure 11 - Spectrum of DATV-Express board running 2 MHz wide DVB-T Protocol on 437 MHz 
(Courtesy of G4GUO) 


Ken and Robbie plan to do some DATV testing between our homes in the near future (flat and only 5 miles, 
but lots of buildings, elevated freeways, and tall trees. 


The Authors may be contacted at: WOHHC@ARRL.net and KB6CJZ@ARRL.net 


Interesting DATV URLs 


YouTube Video on DATV-Express board - see http://youtu.be/OXh-anABYaU 

British ATV Club - Digital Forum — see www.BATC.org.UK/forum/ 

Yahoo Group for Digital ATV - see groups.yahoo.com/group/DigitalATV/ 

Orange County ARC newsletter entire series of DATV articles - see www.W6ZE.org/DATV/ 

DigiLite Project for DATV (derivative of the “Poor Man’s DATV” design) see www. G8AJN.tv/dlindex.html 
SR-Systems D-ATV components (Boards and complete XMTR) - see www.SR-systems.de 

CQ-DATV online (free bi-monthly) e-magazine - see www.CQ-DATV.mobi 
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SlowScan TV from the Edge of Space 
Bill Brown, WB8ELK 


Reproduced from Amateur Television Quarterly, http://www.atvquarterly.com, Spring 2013, by kind 
permission 


Students from Alabama A&M University in Huntsville, Alabama flew two high altitude balloons on April 7". 
Their goal was to come up with a way to stabilise their payloads from spinning during flight. They came up 
with two unique ways to do this. 


One student team used compressed gas through jet nozzles on each side to actively control the spin of their 
payload very similar to what the early astronauts used to control their motion during the first spacewalks. The 
other student team used R/Cstyle electric propellers in their design. 
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The Argent Data SSTVCAM module 


The APRS payloads I designed as tracking backup for these flights use an Atmel 328p processor which 
controls a Cypress synthesiser chip with a 200 milliwatt amplifier stage. I modified Atmel APRS code originally 
designed by Gary Dion N4TXI (www.garydion.com) by porting his code to work with an Arduino based 
system. This allows me to add custom telemetry fields to my APRS output and is easily modified under the 
popular Arduino environment. Since the main U.S. APRS calling frequency of 144.39 MHz is very busy, I 
decided to add the capability to switch frequencies every other transmission. 


The board sends a position report on 144.39 MHz, then switches to a clear channel (a nearby frequency such 
as 144.36 MHz for example) and sends another short packet report followed by slower speed RTTY data. The 
slower RTTY speed makes it possible to decode telemetry even in weak signal conditions and is a lot easier to 
DF a signal on a clear channel than on the almost constant traffic on the 144.39 MHz APRS frequency. 


The SSTV CAM 


It was forecasted to be a beautiful Spring Day for the student launch so I decided to add a live SlowScan 
Television down-link to one the APRS tracking transmitters. Scott Miller N1VG at Argent Data 
(www.argentdata.com) offers a very small SSTV camera board called the SSTVCAM. This uses a small TV 
camera module that captures a stillimage and serially sends the image data to the processor on the Argent 
Data board. The SSTVCAM is capable of sending down most of the popular SSTV modes. Although the image 
size is somewhat small, the quality on some of these modes is quite good. I chose the popular Scottie S2 
mode which sends an image every 71 seconds. One nice feature is the ability to add a text message line 
above the image field in the Scottie modes which allowed me to display my callsign along with a sequence 
number and the altitude. 


The SSTVCAM board was easy to interface to my board. I just set the MODE lines to configure it for Scottie S2 
mode, send the text header info via a serial port pin and then pulse the SEND line to start the SSTV 
transmission. I fed the audio line from the SSTV board to the APRS board and adjusted the solder jumpers on 
the SSTVCAM to get the proper audio level that I needed. My new live camera payload now sends APRS on 
144.39 MHz, switches to a clear channel and sends packet, then 300 baud RTTY followed by the live SSTV 
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down-link and then repeats that sequence during the flight. 


That provides a live SSTV image downlink every two minutes from a very small and lightweight module. 
There are a number of programs that you can use to decode the SSTV audio signal and many of them are 
freeware or shareware. Some favourites that do a great job are: MMSSTV, Ham Radio Deluxe (DM780), 
MultiPSK and MixW. There are even apps available for decoding with Smart Phones as well. Although it’s great 
to view highresolution video recordings from a balloon flight after recovery, there is nothing like being to 
watch a live video down link during flight, particularly if you have a large group of spectators at your balloon 
event. 


Flight Day 


The two A&M University balloons lifted off about 36 minutes apart and headed on nearly identical flight paths 
due east towards the Chattanooga area. After the balloons burst near 90,000 feet the payloads parachuted 
back to Earth and landed about two miles apart in the Chickamauga, GA area. The first balloon landed on a 
ridge way up in a tree. Shane Wilson N4XWC tracked it down and after some effort managed to drag it all out 
of the tree. The second payload narrowly missed the trees and landed right in the middle of a cemetery for an 
easy recovery by Don Robinson WA4YYM, Gary Dion N4TXI, John Piccirillo W4JXP and the A&M students. 
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Using a netbook running MixW to decode the SSTV audio signal. Barry Lankford N4MSJ is captured 
taking a photo of the payload. 


The SSTV signal worked great except that a piece of orange duct tape and bubble wrap managed to cover the 
camera lens during the last part of the ascent. Fortunately, just after the balloon burst, the bubble wrap and 
duct tape moved away from the lens and we could view spectacular images of the descent, the black sky and 
the curve of the Earth, all in realtime snapshots. Beautiful images were received as far away as 320 miles by 
Farrell Winder W8ZCF in Cincinnati, Ohio. Hank Cantrell W4HTB in Bowling Green, KY and Todd Morgan ALOI 


in Boone,NC both had great reception from over 150 miles away. Even the chase team could view the images 
on their laptop computers in their vehicles. 
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Dayton Hamvention SSTV Balloon 
Page 31 


Last year we launched a balloon from the Dayton Hamvention carrying a SSTV payload built by the ARBONET 
(Amateur Radio Balloons Over North East Texas) balloon group. This year we will fly two SSTV payloads on 
separate frequencies shortly after the Friday BalloonSat Forum. The ARBONET payload will fly again and I'll 
have one as well for two different views of the horizon and down at the Earth below. There will be ground sta- 
tions set up in the Hamvention that will display the live images during the flight. 
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Alabama A&M tS balloon Ley Ase Bnet by atlas ore N4MSJ 


WB8ELK APRS payload with SSTV (Real science is not possible without duct tape). Photo by Bev 
Teter 
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The second AA&M balloon lifts off carrying the SSTV payload. Photo by Barry Lankford N4MSJ. 
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TV Amateur is a German Language ATV Magazine It is published 4 times a year and if you would like to 
subscribe go to http://www. agaf.de/ 


The current issue covers:- 


DVB-T to 70 cm with 2 MHz bandwidth 

Stereo 3D multiplexing of two synchronous 

Colour video signals 

DATV-compatible 23-cm up converter 

Print-to-screen (in PDF eBook) 

DATV in GMSK (prototype of the GMSK / QPSK mono Boards By DJ8DW) 
Space, Dayton Hamvention 2013T 
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Simple Pre-amplifier for DATV 


By Richard Carden VK4XRL 
Some set top boxes like the Jaycar XC 4914 or Strong STB 5006 don’t have a lot of gain. However the 


information page on the XC 4914 is very good showing most parameters associated with the digital signal. 
Therefore some form of pre-amplifier may be needed. MiniKits (Aust) have one for 70cm. 


http://www. minikits.com.au/electronic-kits/rf-amplifiers/rf-preamplifiers/70cm-RX-Preamplifier 


However a simple version using an ERA-3 can be used with a tuned input that works quite reasonable. The 
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circuit is shown below and can be fitted in a small diecast box. Tuning can be done with a received signal and 
adjusting the trimmer for minimum noise by looking at the waveform if you have those facilities or by just 
using the received picture. The ERA3 has a gain of 18.7 db with a noise figure of 2.8db. The output is rated at 
+13dbm at 2 GHz. It requires an operating voltage of around 3.2v and this can be obtained using a 251ohm 
resistor from +12v. This can be made from using parallel 470 and 560 ohm resistors or a 270 ohm resistor. 


Happy DATV’ing, 
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DATVtalk02 
ATV and the 
Digital Fork in the Road 


by Ken Konechy, W6HHC 


Reproduced from the newsletter of the Orange County Amateur Radio Club www.W6ZE.org by kind 
permission. 


[Please Note - This is the first article in series of articles to introduce Digital-ATV to hams for this new area of 
ham radio. The article was originally written in 2009. Since, 2009, there have been changes and 
improvements in technology...but there is still a basic problem (most severe in US) that too few hams are 
using digital-ATV. This article has been now updated to reflect the changes since 2009. | 


By now, everyone is using commercial Digital Television. Old commercial analog TV transmitters essentially 
went off the air in the US in June of 2009 and have been replaced by commercial digital TV transmitters. 


For several years before 2009 I had listened to some interesting ham conversations about “we hams should 
change analog ATV over to Digital-ATV (aka DATV or D-ATV) to keep up with technology”. This article is the 
result of my attempt to get “my arms around digital ATV” and be able to explain it to other hams. In this 
series, I plan to stay away from complex math equations (like used in Fast Fourier Transforms) and details of 
tedious algorithms used in the DVB protocols. 


Why Go Digital ATV? 
The main benefits of digital ATV are: 


1, The picture quality can be nearly perfect much of the time 
2. Digital techniques allow error correction from noise, multipath 
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3. Digital techniques allow advanced modulation (less bandwidth) and compression 
4, Digital TV components will become more common on the marketplace. 
5. Analog TV components will start to disappear from the marketplace. 


Figure 1 - Comparison of analog ATV video and D-ATV video using the same antenna with weak 
sigs (courtesy of G7LWT & GB3HV) 


Different Types of Digital Video Broadcasting Specs 
To start with, there are three fundamental broadcasting environments for Digital Video broadcasting: 


e Cable 
e Satellite 
e Terrestrial 


Each of these three different environments requires a different specification as described below. 


DVB-C (cable) 


The DVB-C standard for cable broadcasting was established by the Digital Video Broadcasting organisation 
(www.DVB.org). The environment of cable is very low noise and very low loss. So resistance-to-noise is not 
needed for cable digital TV. The nice cable environment allows implementing higher order modulation 
schemes starting from QPSK up to 256QAM. Because of the need for a guaranteed low signal path loss in 
cable, this does not represent a good choice of technology for hams to consider. The more complex 
modulation technologies end up with less robustness to noise than the simple DVB-S standard (discussed 
latter). 


ITU-T_J.83-Annex B (cable) 


In the US, there is a variation of the DVB-T standard that is used by the US (and Canada) cable industry. The 
US standard for digital cable is called ITU-T_J.83-Annex B. However, ITU-T _J.83-Annex B still essentially 
reflects all of the strengths and weakness of the DVB-T standard. One advantage in the North America is that 
a ITU-T_J.83-Annex B transmitter can transmit directly on one of the frequencies used by a US cable-ready 
TV sets, without the use of a Set-Top-Box (STB). However, while these two cable protocols are similar to each 
other, their details make them incompatible with each other. 


DVB-S (satellite) 


The DVB-S standard for satellite broadcasting is designed to work in an environment that contains lots of 
signal path attenuation and line-of-sight communication. To compensate for the weak signals, the DVB-S 
standard uses different layers of Forward Error Correction (FEC) for a very robust protection against any kind 
of errors. One drawback for hams is that DVB-S was NOT designed to deal with multipath environment 
situations. Typically, the DVB-S uses MPEG-2 for video data compression and QPSK for modulation that can be 
run in a 2 MHz bandwidth mode. This is the standard chosen by many European and United States D-ATV 
groups for digitising ATV. 


DVB-T (terrestrial) 
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The DVB-T standard for terrestrial broad-casting by the Digital Video Broadcasting organisation is designed to 
work in the classic situation where a transmitter is broadcasting RF signals to home antennas coupled to a 
digital TV receiver. 


Figure 2 Terrestrial reception using commercial set-top box 
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In over-the-air broadcasts, the terrestrial technology needs to overcome the destructive effects of multipath 
reflections. Also, the terrestrial signal path attenuation’s can be frequency dependent and can result in a 
partly distorted received signal. The negative effects of multipath reflections can be reduced, by using 16QAM 
modulation for a low effective bitrate per carrier. To reduce the effective bitrate per carrier, DVB-T spreads out 
the bitrate over a large amount of carriers. This spreading out will result in 1,705 closely spaced carriers 
(using COFDM...aka Coded Orthogonal Frequency Division Multiplexing) to create typically a 6 MHz bandwidth. 
If we look at the possibilities for D-ATV then hams will come to the conclusion that DVB-T can provide the 
ultimate approach if it comes to robustness. While the DVB-T standard provides for bandwidth’s of 6 MHz, 7 
MHz and 8 MHz, this wide bandwidth (compared to analog-ATV) can transmit two video streams (2 video 
channels) on 6 MHZ...so it is used by several DATV Repeaters to allow two separate up link channels that go 
out on a single DATV-T transmitter down link. 


Clever hams have “bent the standard” a little and redesigned the SDR software code to produce DVB-T 
signals for DATV that now occupy only 2 MHz of RF bandwidth. 


ATSC 8-VSB (terrestrial) 


What I have not mentioned, so far, is that the Digital Video Broadcasting organisation standards are only used 
for commercial TV in Europe and Asia....NOT in the United States. In the United States (and Canada) the 
commercial TV industry uses standards from the Advanced Television Systems Committee (ATSC) a spin-off 
from the old NTSC TV standards organisation. So again things are a little different in the US commercial 
digital television world for terrestrial broadcasts. 


8-VSB is the 8-level Vestigial Sideband Modulation method adopted for terrestrial broadcast of the ATSC 
digital television standard. Like DVB-S, it usually uses MPEG-2 for video compression and multiple layers of 
Forward Error Correction (FEC) for a very robust protection against any kind of errors. Interestingly, the 8- 
VSB modulation does not use phase-shift techniques, but uses 8 levels of amplitude for modulation and 
demodulation. This modulation approach produces a gross bit rate of 32 Mbit/s, and a net bit rate of 19.39 
Mbit/s of usable data in a 6 MHz bandwidth. The net bit rate is lower due to the addition of forward error 
correction (FEC) codes. While, the set-top DTV boxes are very common, the current lack of low cost 8-VSB 
transmitting circuitry has prevented US hams from using this ATCS 8-VSB approach for ham radio D-ATV. 
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Drawbacks for D-ATV 
There are two main drawbacks to D-ATV for ham radio ATV enthusiasts: 
1) Weak Signal Reception 


Digital TV technology tends to have “ALL or NOTHING” video performance. The picture is GREAT thru noise 
and weakening signals....then POOF, it’s gone. The transition phase between ALL or NOTHING tends to be very 
narrow. As Henry AAOXW explained in the Amateur Television of Central Ohio News (ATCO), “Yes digital [ATV] 
is “noise free” until you hit the blue wall. There is 1 dB between perfect and nothing. So don’t expect a lot of 
DX since you can’t find the signal in the noise without a spectrum analyser and BPF [band pass filter].” 


2) High Cost of Equipment 


One advantage of analog ATV was the cost of equipment, especially transmitting equipment was relatively 
cheap. You could buy commercial analog CCTV equipment and easily modify it for ham radio ATV use. The 
receiving circuits can be obtained from old home satellite dishes (DVB-S) that are surplus on e-Bay and can 
be converted to D-ATV. But, obtaining transmitters...with image processing and the modulators...is the main 
problem. There is no flood of cheap surplus satellite digital-transmitting equipment around. So you either buy 
boards from European D-ATV companies or you buy the Integrated Circuits used by transmitters and build 
your own equipment. In my opinion, this last approach takes a lot of engineering/software technical skill that 
most hams do not possess and requires an investment of a lot of time. SR-Systems in Germany offers a wide 
selection of printed circuit boards for D-ATV. Robbie KB6CJZ of OCARC estimates it costs about US$1,200 or 
more to buy a D-ATV transmitter exciter, digital band-pass filter, and very-linear power amp. A camera and a 
wide-bandwidth antenna would also be needed. D-ATV repeaters are more expensive. 
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DVB-S Baseband Processor 


| a 
Analog MPEG-2 Forward-Error-Correction 1/Q-to-QPSK Modulator | Very 


Linear 


. | —_ | 
Video Source Compressor |“ 1/Q Baseband Modulator Analog RF Upconverter PWR Amp 


Figure 3 — Basic Block Diagram of DVB-S Transmitter for Digital-ATV 
Status of D-ATV Today. 


Groups and clubs of D-ATV enthusiasts have shown that digital technology is possible for hams and works as 
expected. Fig 4 is a display of an early European DVB-S prototype transmitter demonstrated at the 2001 
Friedrichshafen Ham Fair in Germany by Howard Sailer HB9JNX/AE4WA, Stefan Reimann DG8FAC, et al. The 
display is based on the block diagram shown in Fig 3. The compete article can be found in the TAPR Digital 
Communications Conference for DCC Proceedings 2001 
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Figure 4 —- Very early Prototype DVB-S D-ATV transmitter (courtesy of Thomas Sailer 
HBOJINX/AE4WA, et al.) 
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In my googling the Internet, participating in ATV/DATV forums and through having local conversations, I 
found that there was a very large burst of D-ATV efforts by hams (mainly in Europe) that lasted from about 
2000 to about 2004. SR-Systems of Germany began producing what I called ham-grade boards (as compared 
to very very expense commercial Digital TV components) to allow hams to buy DATV components. At the 
same time AGAF, the ATV organisation in Germany, began sponsoring a project under the leadership of 
Professor Dr Uwe Kraus DJ8DW to also design and produce ham-grade DATV board components. The early 
activity level increases then went flat for a bit, and then a new project called DigiLite became finished in 
2011. The BATC organisation offers a DVB-S kit for a transmitting exciter called DigiLite at a low total cost of 
less than US250. But, DigiLite is a kit. You have to order the individual components by yourself, and you need 
to solder the board, including the some surface-mount-devices (SMD aka SMT). About 250 of DigiLite 
transmitters have been sold as of 2013. 
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Figure 5 — System Block Diagram of DigiLite Project DVB-S Digital-ATV Transmitter 


From what I have learned, there are only four or five areas in the US that have D-ATV repeaters or are even 


testing D-ATV. 


e ATCO began the WR8ATV/R using digital DVB-S repeater output on 1268 MHz in central Ohio in 2004. 


Page 50 


e The COAR RACES group switched from analog-ATV to DVB-S DATV for emergency video communications 
from the field back to the Emergency Operations Center (EOC) in the city of Orange, beginning in 2010. 

e The San Diego / Del Mar ATV group (SDDM ATVG) completed a portable DVB-S DATV repeater in 2011 to 

be used for ARES and CERT activities. 

Jim KH6HTV (of KH6HTV Video) has been testing the robustness of the DATV ITU-T_J.83-Annex B 

protocol beginning in Colorado in 2011. 

e The ATN Repeater group has begun testing an ITU-T_J.83-Annex B DATV repeater on 1243 MHz using 
QAM-64 modulation in the Los Angeles basin in early 2013. 


What is the Future for D-ATV? 


Based on what I have learned while first preparing this article on D-ATV, I am surprised by the small amount 
of current D-ATV activities in the United States. I expected a lot more activity in US in 2009 and I had hoped 
for a lot more activity in 2013. There is a great picture-quality-performance attraction for Digital TV. But, it 
seems to me that the weak signal picture loss associated with D-ATV may be taking some of the adventure of 
DX out of the equation. 


If I examine the needs of emergency communications groups (like RACES and ARES) to provide ATV video 
pictures back to an EOC....it was extremely difficult to get a little analog ATV (point-to-point) through the hills 
of Orange County. The testing of COAR RACES proved that D-ATV could overcome path loss difficulties and 
multipath reflections to deliver crystal clear picture video to the EOC. 


Finally, I personally find D-ATV technology quite complex. Since transmitters for D-ATV are expensive or you 
can design your own...I find the complexity of designing my own D-ATV much much more complex than 
designing my own SSB transmitter or FM transmitter. I have also had a number of analog ATVers tell me that 
the technical complexities of DATV seem overwhelming...they will “stick with analog-ATV”. In addition, 
commercial standards continue to evolve. For example: The DVB-S spec is being commercially replaced by 
the newer DVB-S2 standard to accommodate the higher data bandwidth needed by High Definition DTV 
(HDTV). While DVB-S2 provides for faster data rates and provides better noise robustness (and even more 
complex - using new FEC scheme like Bose-Chaudhuri-Hocquengham), it also poses a possible threat to 
obsolete D-ATV equipment built with DVB-S designs? 
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In conclusion, it appears that the mainline analog ATV-ers in US are still passing up the “the Digital Fork in 
the Road” for D-ATV and continuing to use analog ATV. But, I am hopeful that I will see a big increase in D- 
ATV usage over the next five years. Only the cheap availability of cheap set-top boxes in US and more 
inexpensive D-ATV transmitters/components are probably able to improve the current situation. There is a 
ham radio project going on called the DATV-Express that plans to lower the cost a DATV exciter board using 
SDR approach. If this open-source project can successfully get their design manufactured...this can help DATV 
move forward and become wider-spread among hams. 


I continue to be very much interested in D-ATV technology. If readers have other knowledge of D-ATV 
information and activities, and have other insights on the viability of D-ATV...I would be delighted to hear from 
you. 


The author may be contacted at: W6HHC@ARRL.net 


D-ATV References and Links: 


Digital Video Broadcasting organisation (DVB) - see www.DVB.org 

Advanced Television Systems Committee (ATSC) - see www.ATSC.org 

WHAT EXACTLY IS 8-VSB ANYWAY? - see http://www. broadcast. net/~sbe1/8vsb/8vsb.htm 
Digital Amateur TeleVision (D-ATV), by HB9JINX/AE4WA, et al - see 

www. baycom.org/~tom/ham/dcc2001/datv. pdf 

DigiLite Project for DATV (derivative of the “Poor Man’s DATV”) - see www. G8AJN.tv/dlindex.html 
Charles-G4GUO blog on DATV-Express project development -— see www.g4guo.blogspot.com/ 
Amateur Television of Central Ohio - see www.ATCO.TV 

British ATV Club - Digital Forum - see www.BATC.org.UK/forum/ 

OCARC library of newsletter DATV articles - see www.W6ZE.org/DATV/ 

TAPR Digital Communications Conference proceedings (free downloads)- see www.TAPR.org/pub_dcc.html 
Yahoo Group for Digital ATV - see http://groups.yahoo.com/group/DigitalATV/ 

CQ-TV magazine from BATC (mostly analog) - see www.BATC.org.uk/cq-tv/ 

CQ-DATV online (free bi-monthly) e-magazine (ePub format) -see www.CQ-DATV.mobi 
SR-Systems D-ATV components (Boards) - see www.SR-systems.de 
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e KH6HTV Video D-ATV components (Transmitters) - see www.KH6HTV.com/ 
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Ham TV transmitter launched to ISS 


Source - AMSAT-UK (hitp://amsat-uk.org/) 


On Saturday, August 3™ at 1948 UT the Japanese HTV-4 cargo vessel was successfully launched to the 


International Space Station (ISS). On-board was the HamTV transmitter and a number of CubeSats carrying 
amateur radio payloads. 
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Front panel of the HamTV transmitter 


The Japanese space agency JAXA has announced details of four CubeSats on the launch. They will be 


deployed from the ISS by the JEM Small Satellite Orbital Deployer (J-SSOD) between October 2013 and 
March 2014. 
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PicoDragon CubeSat - Image credit VNSC 


The four CubeSats are: 


e PicoDragon a 1U CubeSat developed by Vietnam National Satellite Center(VNSC), University of Tokyo, IHI 
aerospace. CW beacon on 437.250 MHz and 1k2 AFSK AX.25 telemetry on 437.365 MHz 

e ArduSat-1 and ArduSat-X 1U CubeSats developed by Nanorack, NanoSatisfi. ArduSat-1 437.325 MHz 9k6 
MSK CCSDS downlink. ArduSat-X 437.345MHz 9k6 MSK CCSDS down link. 

e TechEdSat-3 a 3U CubeSat developed by NASA Ames Research Center 


The company NanoRack has announced it is sending 36 Units of CubeSats to the ISS (believed to be 26 
separate CubeSats, some 2U or 3U in size). At the time of writing it is believed they will be going on a later 


cargo vessel. 
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A basic amateur radio station that should be able to receive HamTV from ISS - Image AMSAT- 
Italia 
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The main mission of HamTV is to perform contacts between the astronauts on the ISS and school students, 
not only by voice, but also by unidirectional video from the ISS to the ground within the ARISS program. 


The ESA Columbus module on the ISS will host the 2.4 GHz video transmitting station in addition to the 
existing 144 MHz FM amateur radio station. This new equipment can broadcast images from the ISS during 
the school contacts or other pre-recorded video images up to 24 hours a day to allow ground stations tuning. 


It is planned to transmit DVB-S signals on 2.4 GHz at either 1.3Msps or 2.3Msps with 10 watts of RF. 


The IARU Amateur Satellite Frequency Coordination Panel have announced frequencies of 2422.0 MHz and 
2437.0 MHz. 


HamVideo is the name of the on board DATV S-band transmitter. HamTV is the name of the complete system, 
comprising DATV down link and VHF voice uplink. Kaiser Italia SRL was the prime-contractor for the design 
and development of the flight and ground segment http://www. kayser. it/index. php/exploration-2/ham-tv 
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DATV in GMSK (DM2CMB) 


By Rainer Muller, DM2CMB, M2626 


(reprinted from TV-AMATEUR 169 by kind permission) 


For digital ATV in Germany there are three modulation schemes in use: QPSK (from dig. satellite TV DVB-S), 
GMSK (from mobile phone) and OFDM (from dig. terrestrial TV DVB-T). Since 1999 the AGAF DATV developer 
team have presented DATV transmissions at HAMRADIO fair in Friedrichshafen, starting on 70 cm in GMSK, 
then on 23 and 13 cm in QPSK. From a hotel at the Pfaender mountain in Austria (overlooking the eastern 
part of Lake Constance) a 23 cm QPSK DATV signal was sent to the AGAF stand in the HAMRADIO hall in 
Friedrichshafen nearly every year since 2001. In 2003 the highlight was a 23 cm QPSK transmission from a 
flying Zeppelin above Lake Constance; in 2004 a 13 cm QPSK test from a ship, relayed on 23 cm to the 
HAMRADIO hall by DLODTV at Pfaender mountain. 
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Figure 1: Prototype of GMSK / QPSK mono Boards By DJ8DW, top 


The pioneering work was done from 1995 on at the chair of communications at Wuppertal University lead by 
Uwe Kraus, DJ8DW, supported by AGAF and DARC. Prof. Dr.-Ing. Uwe E. Kraus, DJ8DW, received the DARC 
“Rudolf Horkheimer award” 2002 on behalf of the DATV working group. 2004 started a prototype construction 
project for 100 sets of MPEG-2-encoder and switchable GMSK/QPSK 70 cm exciter boards. AGAF distributed 
them world wide and contributed to the DATV development since then. 


Early tests in GMSK on 70 cm from Wuppertal to the Netherlands reached over more than 100 km distance 
and proved the benefits. With 2 Mbit/s and a bell-shape spectrum the skirts are at -20 dBc +-1 MHz from 
centre frequency. On 23 cm and higher bands 5 Mbit/s with higher bandwidth is possible, and using MPEG-4 
video coding could halve the bandwidth at equal video quality. Contrary to QPSK and OFDM modulation 
schemes the GMSK signal can get amplified by non-linear PAs for FM-ATV without widening the spectrum. 
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This is cheap and accumulator friendly as well... 


The down side is: non-availability of cheap commercial receivers for GMSK-DATV. But there is a new prototype 
mono board V4 receiver developed by the team around Uwe, DJ8DW, and presented at the HAMRADIO fair 
2013. Four different QRGs on 70 cm are available with rf bandwidth’s between 2 and 6 MHz, so with a down- 
converter in front higher bands are possible. The received GMSK signal is converted into a QPSK type signal 


by the central FPGA chip and then provided on 1084 MHz at -40 dBm on the F-type output connector. The 
same output QRG is used for received QPSK signals. 
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Figure 2: Prototype of GMSK/QPSK- 


mono boards, botto 


m. photos: DM2CMB 


A cheap commercial DVB-S receiver is doing the rest to provide video and audio signals, and even the supply 
current for the monoboard comes through this F-type connector. 
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For easier antenna alignment there is an analogue S-Meter output signal pin onboard as well as a 50 Ohm 
connector with a GMSK eye pattern signal. An additional MPEG-ASI connector is prepared, but needs a future 
FPGA software update for usage. The monoboard receiver is built on a four-layer PCB with European standard 
dimensions of 160 mm x 100 mm. Development of such complex kits for digital TV modes including the 
software is only for specialists, but we are glad that some radio amateurs are able to invest time and effort 


into it. 


translation by Klaus, DL4KCK 
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The AGAF at Friedrichshafen 2013 


a report by our correspondent Klaus, DL4KCK 


Europe “s biggest amateur radio fair had 15300 visitors, 500 more than 2012. The AGAF stand A1-247 was 
located in second row, behind foreign groups and adjacent to the DARA (Dayton-Hamvention organisers) who 
drew big crowds with their live streaming via the web, using their rolling tablet PC. A “wink” to the world was 
to be seen about 30 seconds later on the receiving monitor at their stand. Some recordings from hall Al are 
available at http://www. ustream.tv/channel/w8bi 
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DBOQI - Steuerung ubers Internet (DU7DA / Mai 2013) 
HamRadio 2013 in Friedrichshafen 


Basisstation bei DJ7DA mit DSL-Router und D-Star-TRX Relaisstandort / DBOQI 
URL: dj7da.dyndns.tv 
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A newly developed remote control (IQACT), so the ATV repeaters DBOQI could be controlled in 
Friedrichshafen 


On Friday Uwe,DJ8DW, opened the AGAF stand, showing live camera views of Lindau at Lake Constance on a 
big TV monitor via 23 cm DATV from his hotel at Pfaender mountain (Austria). Additionally he could switch via 
DTMF to a DVD player or a 13 cm DATV receiver for “outside broadcasts” from various mobile locations 
planned for Saturday. On a special table Uwe demonstrated his new GMSK/QPSK monoboard receiver for 70 
cm in short-circuit operation. 
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Figure 1: Prototype of GMSK / QPSK mono Boards By DJ8DW, top view 


On a big laptop monitor Klaus, DL4KCK, showed an early DATV test recording and provided some shutter 
glasses for a 3D video test. 


Besides older TV-AMATEUR issues the new electronic only version of TV-AMATEUR 169 was distributed on CD- 
ROM and supplemented by videos about the AGAF from 2012 including the historic PAL colour TV launch at 
WDR Cologne from 1963 to 1967 (showing interviews with German pioneers including Uwe,DJ8DW...). 


e-mail distribution of TVA 169 has been taken up by many of the AGAF members. 

We have also had lots enquiries about the health of our chairman Heinz, DC6MR. He has had to recover at 
home from a slight stroke followed by two operations, but this did not stop him phoning his mates in 
Friedrichshafen by phone... 


The planned “outside broadcast” operations for Saturday were rained off. Willi, DC5QC, manned our stand in 
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hall Al together with his son Matthias, during our AGM. Where the old committee were re-elected for two 
more years - Heinz, DC6MR, had to run for office by correspondence. 


Detlef, DH7AEQ, made a Skype contact to Berlin from our stand via his big laptop PC. ATV repeater sys-ops 
from Cologne and Eschweiler engaged in ATV via at HAMNET links and proved it by a live video contact from 
HAMRADIO to DBOKO near Cologne. The Munich ATV group (stand A1-551) tried a 10 GHz ATV link to 
DBOUTZ near Friedrichshafen, but were stopped by the metallic roof on hall A1. So they contacted HB9KB on 
a Swiss mountain instead - successfully. 
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Building The G3RFL YIG Transmitter 


By Mike Berry, G1LWX 


Tn CQ-DATV1 there was an excellent article on a 10GHz ATV transmitter using a YIG by John, G3RFL. Up to 


date my only venture into 10GHz was via a gun diode and Bob Platt’s board, so nothing ventured nothing 
gained, I set to build the board. 
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I used Johns artwork and using the press-n-peel system produced the board. After drilling all the holes for the 
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components, I started to populate the board. 


I had ordered the Stellex mini YIG Osc type 729 10.1 to 10.93GHz from RFBuy on E-Bay which arrived quite 
quickly from China. So after finishing the board I connected it up and switched on. 


I rechecked the connections and checked voltages etc but still no output. John suggested just connecting 8.5V 
to the bias and the YIG should give an output at half it’s range i.e. around 10.5GHz. 


Still nothing although it was getting warm and drawing the correct current so in the end I took it up to John’s 
as he is only just up the motorway. 


John confirmed my fears that the YIG was faulty so I contacted the seller who said that he checked every one 


I emailed him back telling him that I had been building electronic equipment for 50 years and that there was 
nothing wrong with the welding, so he then asked me to send photographs which I did showing voltage and 
current and zero output. In the end he asked me to send it back and he would then send out a replacement. 


Now here was a problem. 


Sending anything back to China is fraught with risks. I had visions of the seller saying that he hadn’t received 
the item it would then be up to me to chase it which would be difficult to say the least and could leave me 
$100 out of pocket. 


I opened a dispute through eBay before the 45 day deadline and explained the situation and I must say that 
the response was excellent. They sent me all the paperwork and even paid for the return postage also 
refunded me as soon as it had arrived at China customs where it has been for the last 3 weeks. In the 
meantime another one had been ordered (talk about fool and his money) which again arrived quite quickly. 


Back to the build 
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Connecting the YIG to 8.5 bias showed a healthy output 20mMW at half it’s tuning range GREAT. 


With a spring in my step I mounted it to the board and made the connections. Dam it forgot to reverse the 
tuning coil connections. With that done I tuned it to 10.38GHz looking good. 
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“What's that smell of burning under the board“, SWITCH OFF QUICK. The 10 ohm 1W resistor feeding the fm 
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coil was red hot and fell off the board. I checked the fm coil which had a short to ground: not looking good. 


I took the YIG off the board and checked the fm coil which was ok but was shorted to the body. This is looking 
bad, not another faulty one. I took a magnifying glass out and checked the connections. The wires that are 
connected to the YIG are connected by tiny push on connections one which had been pushed on too far and 
was causing the short phew. 


All looking good put the YIG back on the board now no output !!!! Checked the supply, no 8.5V, regulator 
gone, have I another, YES, good. Switched the soldering station back on, now it won’t warm up above 100°C. 
Switched everything off and took 2 paracetamol and went for a lie down in a dark room. 


Next day 


Repaired the soldering station and replaced the regulator, all now ok giving me 20mMW at 10.38GHz on my 
Marconi 6960B rf meter, and connecting into a Down East Microwave 3-3PAK board gave a very healthy 1.9W. 
Smiling again. 


The unit has now been boxed up with my attempt at artwork (see photo above) using Microsoft publisher, 
then laminating and sticking to the box good enough for me. 


So all in all, quite a journey as they say. Faint heart never won a fair lady but then fools rush in were angel’s 
fear to tread. 


Now all I need is a feed horn for my dish, but that’s for another day. 
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Creating your own Test Card 


By Richard Carden, VK4XRL 


Yes it’s a Philips PM5544 test card but with CQ-DATV added. It is one of the preset test cards available at 
http; //www.oodletuz.fsnet.co.uk/soft/tcmaker.htm but this site is so much more than preset test cards, there 
are all the elements available to quickly put together a test card of your own. The Test card maker software 
will enable you to design and create your own test card, by putting together premade patterns such as colour 
bars, grey scales, castellations and text. The preset items can be scaled and arranged in layers and then 
viewed, and re edited until you have your very own test card which can then be saved as a jpeg. 
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Here is a rundown of some of the help file for your information; 


The individual parts from which you can create a test-card are called Objects and the completed test card is a 
tcd file which can be turned into a JPG or BMP file. 


e Greyscales 
e Solid blocks 
e Alternating colour blocks (e.g. castellations, low-frequency gratings) 
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For each of these, a position and size are specified, plus several other properties e.g. colour bar intensity, 
grating frequency, line thickness. Position and size are relative to the logical coordinate grid. There can be any 


High frequency sine grating 

Colour gradients - Circles / ellipses - Boxes / frames 

Single straight lines 

Crossbars (corner stripes as seen on Test Cards C, D, E, F) 

Bulls eyes (sets of concentric rings as seen on many optical test cards) 
Sweeps (gratings of smoothly increasing frequency) 

Frequency Bursts (an more versatile type of grating) 

Star Bursts (radial frequency grating) 

Triangles 

Crosses (horizontal and vertical lines with optional solid background) 
Grid crosses (extra styling on grid lines as seen on Test Card F) 

Light spots (three optionally overlapping spots with colour bar colours) 
Text - Clocks (time, date or countdown) 

Pictures 


number of each type of object in each layer of a TCD. 


Each TCD has several properties which can be amended, and which apply to every layer defined within the 


TCD: 


Title 

Aspect ratio 

Layer editor size 
Coordinate grid size 
Border size 

Forcing of square grid cells 


Alignment of grid to pixels (i.e. forcing each cell to be exactly the same size) 


Effective TV line frequency (for defining frequency bursts in MHz) 
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The following properties can also be amended separately for each individual layer: 


e Transparent or opaque background 

e Background colour (if not transparent) 

e Grid thickness and colour 

e Position of physical grid relative to the card’s logical grid 


Basic Use 


When you start up Test Card Maker or select File-New from the menu, you are presented with a default TCD 
consisting of single, blank layer with a mid-grey background. The aspect ratio is 4:3, editor size 512x384, 
with a 16x12 logical coordinate grid, and no physical grid. This automatic default can be switched off - see 
“Options” section. 
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\ vy FML Test Card Maker: Philips PM5544 Electronic Test Card [pm5544] 
File Layer Edit Tools Window Help 
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Ty Testcard Maker [Com.. “= FML CardMaker j testcard’Maker 1-Paint 


option which gives version 


information - currently there is also a HTML on-line help). 


e File menu: the usual New, Open, Save, Save As, Close, and Exit, plus Close All, Properties and Viewer. 
e Edit menu: Undo/Redo, Cut/Copy/Paste/Delete, Select All and Shift Set. 


e Layer menu: access to layer and grid properties, and manipulation of layers themselves (see “Multi-Layer 
Test Cards”). 
e Tools menu: Colour Cruncher tool, ToneBox tool, and Options. 


To save a completed TCD (or indeed a work in progress) select File/Save from the menu or press Ctrl+S. To 
save it with a new name select File/Save As or press Ctrl+Shift+S. These options save the required 
information to a .TCD file - note that this does *not* create a bitmap. If you omit the ‘.tcd’ extension it is 
added automatically. For new TCDs (indicated by ”” in the title bar) File/Save behaves like File/Save As. 


To open a previously saved TCD select File/Open from the menu or press Ctrl+O. 


The File menu will also show the file names of the most-recently opened or saved TCDs (including from 
previous sessions). Choosing one of these options re-opens that TCD. 


Below the menu are a set of three buttons, followed by a row of nineteen. 


The first two buttons each pop up control panels, allowing access to the properties of the whole card (as per 
File/Properties) or the current layer (Layer/Properties). 


The next button (arrow in box) allows the definition of a selection area on the current layer, by clicking and 
dragging with the mouse. If you then click an ‘add object’ button (see below) the new object’s position and 
size default to that of the selection area. Alternatively if you click Edit/Select All or press Ctri+A, only objects 
lying within the selection area are selected, rather than all the objects in the layer. The Select Area button 
stays down until one of these actions is taken or you click it again. 


The button after this (box with illuminated rectangles) is Select All. If you have defined a selection area, only 
objects in that area are selected, otherwise all objects in the current layer are selected. 


The remaining buttons allow objects to be added to the current layer. Each button has a schematic version of 
the object type; the status bar and tool-tip also indicate the object types when you move the mouse over the 
buttons. 
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Clicking any of these buttons brings up a ‘properties’ control panel appropriate to the object type. Once an 
object has been added, its properties can still be altered, either by double-clicking on the object’s ‘active area’ 
(see below), or by editing it from the Layer Properties panel’s object list. In either case this brings back the 
Object Properties panel. This panel also has a ‘Delete’ button allowing the removal of objects. Note that if 
more than object is selected, only the object you double-clicked is deleted, not the whole set. 


Viewer 

Displays the options specific to the Viewer. 

Start-up Mode 

Click a radio-button to determine what happens when you invoke the Viewer: 
Blank: Viewer does not draw the card automatically. 

Drawn: Viewer draws the card automatically but doesn’t go into full-screen mode. 


Full: Viewer draws the card automatically and then goes into full-screen mode. 
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= FML Test Card Maker: Philips PM5544 Electronic Test Card [pm5544-CQ-DATV] - [Viewer] 


Width |720 + Height 57q | 4 Anamorphic Smoath | Levels | Draw | EullSem | Save | Thumb... 


T) Testcard Maker (Com... 8m PML CardMaker Bae 13:58 


I could go on and place the whole Help file here but I won’t, go and down load it and give it a try! You'll find it 
at; 


FML Home Page: www.oodletuz.fsnet.co.uk 


Here are a few Test cards that have been made using this software: 
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Testcard from Richard Carden Vk4XRL 


The above section of the help file was originally created 23/02/2001 by Steve Heap. 


Email comments to: 


HF Testing of Video with 24 KHz bandwidth on 80M 


A special thanks to Trevor M5AKA for passing along some links that were discussed on The Southgate 
Amateur Radio News and that centred on HF testing of video with 24 KHz bandwidth. The two reports were 
prepared by communications company, Rockwell Collins, were prepared for military customers in UK and 
US/Canada for tactical communications links. These reports say “video” so it can be considered a form of 
experimental digital-TV. 


The first report prepared by Rockwell Collins was called “Wide Band HF - 2012 UK Trials Summary”. It 
describes trials for a tactical communications mode conducted for military customers in UK during 2012. The 
test report showed that: 


Ground wave testing frequencies were 3.613 MHz (80M) and 6.390 MHz and 7.975 MHz 

Ground wave circuit testing distances were 40 miles 

Sky wave circuit testing frequencies were 6.390 MHz and 7.975 MHz and 13.047 MHz 

Sky wave circuit testing distances were 400 miles 

Modulation was 64QAM 

RF Bandwidth was 24 KHz 

Payload data-rate was 40.96 Kbps 

H.264 low rate video was achieved with colour at 15 frames per second streamed on HF in a bandwidth of 
just 18 kHz. 
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Ground Wave Tests Blandford — Portsmouth (Approx 40 miles) (courtesy of Rockwell Collins) 


The report is not clear on sorting out exactly what error correction technology was used for video. ARQ and 
Non-ARQ are mentioned for transmitting data, but that is all. The report did mention that on 80M, the Signal 
to Noise Ratios (SNRs) achieved using WBHF were typically low. The conclusion highlights did not speak well 
for complex digital modulations in weak signal conditions: 


e Higher mode modulations (64 and 256 QAM) require high (>24dB) SNR and are more susceptible to 
multi-mode propagation effects. 
e Higher bandwidth transmissions with lower modulations schemes proved resilient to interferer’s. 


The first report can be found at: 
http://www. hfindustry.com/meetings_presentations/presentation_materials/2012_sept_hfia/presentations/RC 


The second report prepared by Rockwell Collins discussed “Over Air Test Results of WBHF Data Rates”. It 
describes tests for a tactical communications modes conducted for military customers in US and Canada 
during 2011. 


Sky wave circuit testing frequencies were between 10 MHz and 11 MHz 

The primary sky wave testing distance was 1319 km (Cedar Rapids and Ottawa) 

Modulation was 32QAM, 64QAM, and 256QAM 

RF Bandwidth was 24 KHz 

FEC coding was used in tests 

15 frames per second video, frame size scaled to data rate 

Signal-to-Noise-Ratio (SNR) range over the three days of 120 kbps testing varied from 27 dB up to 44 dB 


The second report can be found at: 
http://hfindustry.com/meetings_presentations/presentation_materials/2011_sept_hfia/presentations/3_Rockw 
I find it interesting to learn what the big communications guys think is the correct combination of 
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technologies. 


Trevor M5AKA points out that he suspects “an approach like this may be the only way to get digital-TV on our 
29, 50 and 144 MHz bands”. 


73...de Ken W6HHC 
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Multi-camera shoot - part 3 
by Trevor, G8CJS 
Ter left you in the last issue drooling over ATEM, well in this issue I would like to introduce you to another 
solution called vMix. The advantage of ATEM was HDMI or SDI inputs good bye to PAL and its subcarrier 
patterning and hello to full resolution 16x9. But it did not get the best out of digital video. For instance 
Chromakey, and it is a little sparse on DVE effects, so let’s have a look at another solution, this time it is a 


software only implementation. 


Let us start by watching the video http://www. youtube.com/watch?v=8inGve-4GQw 
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. = vMix Basic - 9.1.0.37 


Open Preset Save Preset Last Preset Pause Rendering Pause Inputs 
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EX FPS: 0 Global FPS: 25 Render Time: 1 ms CPU: 1% 


Cost 


Well the basic package is free and the full HD version is only $60 AUD (£35). There is also time limited demo 
version for you to try for 60 days. 


Free version 


It has 2 Capture Inputs, 768x576, 1 Overlay Channel, and Recording, Streaming, Full screen Output, External 
Output. The $60 AUD (£35) version has an extra capture input and is HD resolution1920X 1080 


Streaming 


The most attractive feature of this unit is live streaming, and the big question is will it work with the BATC 
streaming site (www.batc.tv) and the answer is yes visit the site pay your £4 membership and ask for a 
stream. For those of you who use the site with adobe live media interface, well this is a quantum leap it 
enables live clips and jpegs from your hard drive and of course external video sources (providing they are 
interfaced to you PC) I downloaded the free version and copied the streamer detail from my adobe Live Media 
encoder and it worked first time. 


What else has it got well I hope the picture of the control panel says it all, but let me list a few, just encase 
you missed the video. 


Effects 


10 transitional effects Cut, Fade, Zoom, Wipe, Slide, Fly, Cross Zoom, Fly Rotate, Cube and Cube Zoom 
transitions 


Simultaneous Recording, Streaming and Output 

UStream, LiveStream and the BATC streamer, through Flash Media Live Encoder and Microsoft Expression 
Encoder. Live Record in full HD to AVI, MPEG-2 or WMV (I could not test this on my free version) Output via 
DeckLink capable cards to professional recording decks and monitors 

Built-In Title Templates 


Easily add and edit a Title or Score Board from the many built in templates 
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Built-In Audio Mixer 


Audio Mixer allows you to easily keep track of all audio sources and includes the ability to Mute, Follow (Auto 
Mixing) and Delay any source. 


A VU Meter is also included with a peaking display to ensure each inputs level is broadcast ready. 
Tally Lights 


There is now a USB box and four cameras on air lights which also have a preview indicator $350Aud (£211) 
(do I see a home construction project here??) 


Where do I get my copy 
http://www. vmix.com.au/ 
Is there any support 
http://forums.vmix.com.au/ 


What do I like 


Well everything, it is ideal for streaming, and I suspect if I used a version above the free one I might be able 
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to simultaneously record the steamed event to hard disc 


Is there a down-side 


Well only two camera inputs with the free version, but 3 with the £35 version which might enable streaming 
of a small event, off to eBay to find a digital capture card I bet that hurts. 
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VHF COMMUNICATIONS MAGAZINE 


VHF Communications is a quarterly magazine only available by subscription. The subscription for 2013 is 
£22.80 which includes UK and surface mail postage. Surface mail for overseas subscribers is available at 
£3.00 and airmail postage is an additional £5.00 for European subscribers and £8.00 for those outside 
Europe. 


For more information or to subscribe, contact us at the address below or visit www.vhfcomm.co.uk The web 
site has sample articles and a full index from 1969 to the present that can be searched to find articles. 


Back issues are also available as pdf files on data DVDs. There are five different DVDs available: 


1970s - All magazines from 1969 to 1979 for £20.00 plus postage 
1980s - All magazines from 1980 to 1989 for £20.00 plus postage 
1990s - All magazines from 1990 to 1999 for £20.00 plus postage 
2000s - All magazines from 2000 to 2009 for £35.00 plus postage 
Bumber - All magazines from 1969 to 2009 for £85.00 plus postage 


K M Publications, 503 Northdown Road, Margate, Kent, CT9 3HD, UK. Tel/Fax: +44 (0) 1843 220080, email: 
andy @vhfcomm.co.uk 
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Tracking the ISS 


By Trevor Brown 


| know we are all thinking about receiving DATV from the International Space station and there are 
numerous problems to solve, the first one being tracking it with a suitable aerial as it passes over, and there 
are lots of solutions to this being bandied around on the various forums. My own thought was to move back 
to the days when we used to work as a team tracking the early OSCAR satellites. 


I have spent many a pass in the garden panning a crossed yagi by hand. 


So will this work for the ISS? Then I thought on some passes you can see the ISS, if you know where to look. 
Things have improved since the OSCAR and of course there are numerous free apps to help. So will a gun site 
on my Pan and tilt head coupled to a suitable array work? 
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The ISS Detector app will tell you when and where to look for the International Space Station. You get an 
alarm a few minutes before a pass. The ISS Detector will also check if the weather conditions are right i.e. a 
clear sky for optimum spotting. 


https://play.google.com/store/apps/details?id=com.runar.issdetector&hl=en 
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A Complete History of ATV in Brisbane (or what I can remember) 


By Richard Carden VK4XRL 


Introduction 


Tn 1934 television was first seen from experiments from the old Tower Windmill in Wickham Terrance, 
Brisbane. Also the first television transmission took place in Melbourne, both these systems used the 
mechanical system developed by John Logie Baird. National and Commercial television began in Sydney 
during 1956 with Channel 9 in September and followed by ABC in November and ATN 7 in December. 
Brisbane started in 1959 and further information can be found on the web via Goggle search etc. 
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ATV has been around for quite some time now in most States. Adelaide was very into the ATV scene with all 
equipment been built and shown at the Adelaide show. I met up with them in 1966 (Alan Nation and John 
Ingham). The first article I read on ATV was in Amateur Radio Action March 1958 in a nine part series on 
‘Amateur Television’ by E. E. Cornelius VK6EC/T. Notice the /T which was required when working ATV Mode 
also the frequency used was 288 - 296MHz. 


In Queensland (VK4) an article appeared in Amateur Radio Action Vol 2 No.9 (1979/1980) where mention was 
made of Peter Williamson- VK4ZWP/AWP (deceased). Peter and Graham Castledine (VK4KCE) decided to 
rekindle the interest in ATV after a visit to Bill Donovan’s (VK4ZBD) shack in Chermside. A subsequent 
meeting between Peter Williamson, Graham Castledine and Tom Ivens was held to discuss ATV in Brisbane. 


In Victoria the ‘Road Gang’ Ron Harrison-VK3AHJ and Ian Davis-VK3ATY (plus one other I have forgotten) had 
many articles and videos on ATV. A lot of people would remember the series by DJ4LB ‘A Modular ATV TX’. 


ATV Queensland 
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ATV in Brisbane Queensland started operations in the late 1970 early 1980’s when a group of Ham Radio 


operators in the Brisbane area wanted to set up a television repeater (See above). Before then all 
transmissions were of a simplex nature. 


By the early 80’s a repeater was in action. At first it was a low power operation from a house in Wavell 

Heights in the northern suburbs. After a few years, permission was granted to transmit from the Mains Road 

building at the inner city suburb of Spring Hill. The output frequency was in the 50 cm amateur band on 
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579.25 MHz vision with an audio carrier 5.5 MHz above that - in accordance with normal television procedure. 


Output power was around 40 watts with vertical polarisation. It was later decided to changeover to horizontal 
polarisation as per the normal TV transmissions and the power was increased to around 100 watts ERP. A test 
pattern was transmitted from 0800 to 2400 hours when not in repeat mode. Input to the repeater was on 
444.25 MHz and reports were received over a wide area from amateurs including numerous non-amateur’s 
tuning in as well, with many joining the club. Different antenna systems were tried to improve the 
performance and a Double Alford Slot antenna was constructed by club members (our thanks to VK5KTV for 
his input during that time) which provided Omni direction to improve the signal to all suburbs. Later a group 
of Hills Yagi antennas were used to provide better coverage, however these were later removed. During the 
late 80s and 1990s the club expanded to more than 64 members, with members from New Zealand, America, 
and most states here in Australia. 


With help from the technical group and especially to VK4BDB a large number of projects were available to 
members placing the club in a very good financial position. The first ever VSB transmitter was available for 
the first time in Australia and the club also produced a kit for a 23cm transmitter amongst other projects. 
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In ‘84 a special function was held to mark the 50th anniversary of the late Thomas Elliott’s first experimental 
TV transmissions from the historic Tower Mill Observatory in Wickham Terrace. An interview by Tom Ives was 
made to highlight this occasion. Also the Golden Television Award was also made available to members for 
their contribution to the excellence in television experimentation. 


In 1990 the group took part in providing communications for the 75th anniversary of Lamington National 
Park. This involved the first use of 1250 MHz-FM using two-way video and audio links between O’Reilly’s 
Guest House and Binna Burra. The 1250 MHz-FM was the first use of the 23cm for ATV and also the Mitsubishi 
power module which was used from Binna Burra to O’Reilly’s and integrated into the overall event with direct 
linking to the ATV Brisbane repeater almost 100 km away. The FM transmitter was made a kit for the group 
by VK4XRL, VK4ADN and VK4BDB. 


Other activities have included a 40 km hook-up between Brisbane and Ipswich for the Engineers Society’s 
Hawken Address, a link between schools on Moreton and Bribie islands with special thanks to VK4ADN, 
VK4BOB and VK4XRL. Who also provided many displays at various Hamfests here in Brisbane and on the Gold 
Coast. Jamboree of the Air was a major journey involving a repeater site on Camp Mountain with special 
thanks to Parks and Wildlife for allowing us to be there. In October 1990 the group took part in the historic 
satellite relay (with thanks to VK4BDB) throughout Australia from the Gladesville ATV club in Sydney. A 
special video was supplied by VK4BOB and VK4XRL to mark the occasion and still can be seen on YouTube 
(http://www. youtube. com/watch?v=MMBpCEGpxOl). 
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The 50 cm band which we were using was also used for UHF television therefore the frequency was adjusted 
to 576.25 MHz (channel 35) to fit in with the band plan for mainstream UHF TV, as directed by the 
Department of Communications. During the early 2000’s the group had to relinquish the 50 cm band 
altogether and moved to an output frequency of 444.25 MHz in the 70 cm band. The input frequency was 
changed to 1283 MHz FM in the 23 cm band for better quality. The repeater eventually had a call sign change 
to VK4RMG and was temporarily located at Mt Glorious to the west of Brisbane and then to Wamuran in the 
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north. It did currently sit at Ocean View, however it only transmitted on demand and on Wednesday for Club 
Call back. (See under Digital for latest information). 


Also during the 1990's the group was involved with ATV hook-ups between schools in the rural area west of 
Brisbane, however and unfortunately due to a difference of opinions the group broke up into two ATV groups 
and another repeater VK4RKC was born and brought into operation at Ocean View. This group wanted to see 
changes made, keeping up with new technology and not be tied to the same old system. 


The start of digital transmissions 


In 2002 digital was transmitted by this group by VK4KI and VK4XRL on 1250-MHz using the DVB-S system 
from SR-System with thanks from Stefan of SR-Systems. This was later added as a repeater input. In 2005 it 
was then decided to go digital as an output from the repeater using DVB-T as per the commercial and 
National specifications, allowing P5 pictures to all that could see the repeater. This was added with great 
enthusiasm as now all could see what can be achieved by going digital. 


Since then all members of the Brisbane Digital ATV Group have gone digital on 1250-MHz. A number of clubs 
also use the repeater for their club activities using FM and therefore we have a lot more viewers watching the 
transmissions from VK4RKC. The audio sub-carrier has also been changed to 6MHz which reduces the beat 
pattern between it and the colour sub-carrier. 


Now with the advent of losing the lower end of the 70cm band the digital repeater was to cease transmission 
on 428.5 MHz at midnight on the 31st December 2012. Negotiations with the SEQATV group on three 
occasions for joint co-operation had failed where we offered them the use of the second transport stream on 
our repeater with a view of changing the output frequency to 446.5 MHz. This was rejected and they decided 
to provide a digital system of their own at considerable cost. 


Since then members of the Digital group have since combined with the SEQATV group in a view of promoting 
the ATV hobby as it was before the split and a new executive committee was elected at the last AGM. 


Three questions now being address are; 
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1. What’s good for the Club? 
2. What’s the best for the mode (ATV)? 
3. What’s best for the hobby? 


The club had voted to buy the digital repeater from those that built it, however that hasn’t happened as the 
costs were too high and no money was forth coming? The group has plans to interlink certain repeaters from 
around the South East Queensland area using 5.8 MHz. The two web sites are as follows; 


Brisbane Digital ATV Group; 

http://members. optusnet.com.au/~cardenrj/ 
SEQATV CLUB (needs updating); 
http://www.gqdg.org.au/segatv.htm 


Please contact the club at bdatvg@people.net.au for further information or photos that reflect early ATV 
activities or if you require help with this exciting aspect of Amateur Radio. 


Thanks to Graham Castledine (VK4KCE) for his input from those early days of ATV in Brisbane. 
Further interesting reading can be found in the following books; 

50 Years of ABC Technical Services ‘Alright Leaving Here’ by Doug Grant 

and 


“SPINNING DISCS, MIRRORS AND ELECTRONS’ by Robert Forster, and Douglas Grant 
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VK4RMG 
Digital ATV Repeater 
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Just for fun.... 


Last issues picture is shown below. 
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“On my copy of the script it says blue screen against this scene, might be a little late to point that out to the 
director” -Trevor 


“So that’s where the word “HANGOVER” comes from.” 
or 
“Sorry that’s another Secret Committee meeting I will be missing.” - John G3RFL 
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“Now, wave to us with both hands” Regards, G8KZN. 


“IT know the film is a remake of Picnic at Hanging rock, but I do not remember this scene in the original” - 
Trevor 


“T think this is taking portable operation a bit too far” - Mike G1LWX 

“I need to go to the rest room, it’s where over there” 

or 

“The rope winding mechanism over there and it is hand operated” - Roger, G4OCO 
“We're not coming back until the September issue is released” - Richard VK4XRL 
And the winner is ..... 

Mike G1LWX - congratulations. 


This issues picture is shown below. 
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Please send your entries to caption@cq-datv.mobi 
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Information 


External links 


lr you have an eBook reader that does not have Wi-Fi then you will not be able to use the hyper-links in this 
publication. 


If you have an eBook reader that has Wi-Fi then you will be able too providing you are in a Wi-Fi zone. 
But if you have a Kindle 3G then yes, but only to Amazon, and there is not a lot of ATV material on their site. 
Smart phone reading apps are ok providing that you have a 3G data connection. 


Note: These links will fire up your devices browser and if you are using 3G/4G then you will incur 
data usages charges. 


Legal Niceties (the small print) 


E&OE. Whilst every care is taken in the production of this publication, dotMOBI accepts no legal responsibility 
for the advice, data and opinions expressed. dotMOBI neither endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No guarantee of accuracy is implied or given for the 
material herein. dotMOBI expressly disclaims all liability to any person in respect of anything and in respect of 
the consequences of anything done or omitted to be done wholly or partly in reliance upon the whole or any 
part of this publication. 


As the regulations for the operation of radio frequency equipment vary in different countries, readers are 
advised to check that building or operating any piece of equipment described in dotMOBI will not contravene 
the rules that apply in their own country. 


All copyrights and trademarks mentioned in this publication are acknowledged and no infringement of the 
intellectual copyright of others is intended. 
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Notice to Contributors 


Authors are alone responsible for the content of their articles, including factual and legal accuracy, and 
opinions expressed by them may not reflect the editorial stance of the publication. Material submitted to 
dotMOBI should not infringe the copyright of other writers or bodies. Contributions are accepted for 
publication on this basis alone. 


dotMOBI publications - hitp://cq-datv.mobi 
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Next issue... 


@ as and so much more! 


Don’t panic - we are sure to find some interesting stuff for you to read in the next issue. 
If you would like to contribute then please contact editor@cq-datv.mobi 


This eBook is displayed using 100% recycled electrons. 
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CQ-DATV . 


Issue 6 - 
October 


Ian Pawson - G8IQU 
John Hudson - G3RFL 
Mike Stevens - G7GTN 
Ken Konechy - W6HHC 
Alan Critchley - G3SXC 
Paul Wade - W1GHZ 
John Lukey - VK2ZUH 
Richard Carden - VK4XRL 
Trevor Brown - G8CJS 
Mike Berry - G1LWX 
Klaus Kramer - DL4KCK 


CQ-DATV6 Production Team 


DATV News 


DATV-Express Pick-and-Place Robots Successful 


LATE-BREAKING-NEWS - - On October 10, Art WA8RMC of the DATV-Express project team reported that the 
pick-and-place robots had successfully assembled the first four pre-production boards....and they work!! 
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Pick-and-place robots place components down onto a panel of four boards 


Art explained that four blank PCB’s are arranged in a panel and the robots placed parts onto all four boards in 
sequence. Then the boards that are loaded with components are placed in a solder “reflow” oven. These four 
boards are now being held in reserve for anyone interested in helping with the software development...and 
will be sold at a significant discount to the purchase price. “Interested and willing” software programmers 
should contact Charles G4GUO. 
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The Gutenberg of Electronics 


Around the year 1450, German goldsmith Johannes Gutenberg introduced the movable-type printing press in 
Europe, leading to a new era of mass production of books. Let’s jump from words to circuits. Austrian 
engineer Paul Eisler is credited with inventing the PCB in 1936. But the truth is a bit blurry, considering the 
“sprayed metal” boards developed by British inventor John Sargrove the same year. 


is — | 
} AS) oO flickr.com/creativel stock 


And if things weren’t fuzzy enough, now we know that another engineer, American Earle L. Kent, took some 
decisive steps while working on his early electronic organ. 


Sometimes, history does not do justice to all contributors, and to others it’s quite unfair. Who actually holds 
the title of the “Gutenberg of Electronics” is still unclear. What’s clear is that most of us wouldn’t dare to 
replicate a project on a point-to-point basis. No way! 


VK3RTV (D)ATV QSO Party 


Friday 30 August and Saturday 31St August 2013 the third ATV QSO party got underway, it was streamed 
live on the batc streamer and also had linked in WR8ATV W6ATN and V3RTV repeaters. 
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Amateur Television 


VA3RTV 
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This was third annual party the original was to celebrate 100 years of Ham Radio in Victoria if you missed it 
Don KE6BXT. has put together a short video http://www. youtube.com/watch? 
V=9AMXyE2vVAlY&feature=youtu. be 


Kickstarter launch for ARRL-TAPR DCC video 


Gary Pearce KN4AQ has been raising funds to film 2013 ARRL/ TAPR Digital Communications Conference. 


The conference took place September 20-22, 2013 in Seattle and is the showcase for the latest hardware and 
software advances in amateur radio. 
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Gary KN4AQ says “We've produced the videos four out of the past five years, two years on DVD, and the last 
two online. Viewership online was much higher, of course, but financially we took a bath.” 


Gary has recorded all this years lectures and is now editing them ready for an on-line release...watch this 
space. 


Oops! 


It is a sad fact in life that nothing is idiot proof, probably because idiots are ingenious. 
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To stream your live event here free of charge, please today! 


Your IP address is 2,123:129.10 
Chat Messages Online 


OKam 


batc:tv 7 i 

Digital: Television Everything you 5 
about sex, bul 

TAN: 


B iu 
National Hamfest stream 1 [streaming] 
Select a stream from the list and click Watch 
Mut screen selector Submit Chat refresh on? Enter to Send? | 


type “help for help, or nelp help for more help! 


ue 


epee A by Lincoln Short ~~ Club, RSGB National Club of the Year 2012 and Sponsored by the RSGB 


Are hackers ingenious or just vandals out to show they can mess your software up. This is a screen picture of 
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the batc streamer and the text Chat, where somebody has deliberately inserted a rude Jpeg, thanks a bundle 
for the contribution whoever you are. A fine contribution to the ATV party that people worked hard to make 
happen 


DATV-Express Project - September update report 
Post by KenW6HHC » Thu Sep 26, 2013 8:02 pm 


The project team performed a design review on the Rev E DATV-Express PCB layout package that Tom WB6P 
had prepared. The new etch layout looked great...some minor documentation clean-up was implemented and 
the “pre-production” design files of the board were released to Art. 


Art WA8RMC had an extremely busy month on the project. He ordered 100 blank PCB’s from Sunstone for the 
pre-production run of boards. Art also placed the order for the solder-paste stencil/mask. This will allow the 
robots to later assemble the PCBA board without hand-soldering. But Art was having extreme frustration 
receiving video and audio at his QTH. Now Charles G4GUO has 6 different STB/receivers that all worked 
perfectly. Ken W6HHC has one STB that received video perfectly. At that point, using v1.04 DATV-Express 
software, the best that Art could report was “full QUALITY and blank screens” on three STBs...and an 
occasional flash of video and “raspy audio” on the fourth STB. 


Charles G4GUO tapped into the experience the DigiLite team and Brian G4EWJ explained that one short-cut 
taken by DATV-Express software to NOT implement the PCR (Program Clock Ref) field in the Transport Stream 
(TS) would cause problems. The PCR field was implemented in v1.05....but the results on Art’s STBs did not 
improve?!? Art has Tutioune software with a S2-1600 receiver card as developed by Jean Pierre F6DZP. Art’s 
screen shots of Tutioune analysis tool revealed some irregularities. Charles sent a TS file to Jean Pierre F6DZP 
and to Rod G6TTD/KG6TTD (TSreader for MPEG-2) to get feedback utilizing their experience. Jean Pierre 
explained that the audio bitrate was not correct. Charles could now see that the audio bitrate was being 
calculated incorrectly, fixed the audio bitrate calcs and sent a new v1.06 of the software to Art. Now Art can 
receive video and audio on one of the four STBs. Charles is suspicious that the PID setting may not still 
correct between Art’s DATV-Express board and the STBs that refuse to work correctly. (Oh the joys of testing 
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prototype designs ....hi hi) 


Charles G4GUO was able to compile the DATV-Express software onto Raspberry-Pi and transmit a 1 
MSymb/sec DVB-S signal. Raspberry-Pi does not have a lot of computing power..so 1 MSymbol/sec is the 
maximum on the Raspberry-Pi until Charles ports more PC functionality into the board FPGA. Next Charles 
compiled DATV-Express software on a Sabre Lite board from Element14 (Freescale i.MX6 Quadcore) and could 
successfully transmit DVB-S signal at 4 MSymbols/sec FEC=7/8. 


Ken W6HHC continued to test new software releases to make sure that nothing became broken at his testing 
lab. G4GUO had implemented a TS file recording switch into v1.05, so it was “cool” for Ken to be able to 
capture his TS stream and then play it back or send it off for someone else to view. Charles pointed the team 
to a useful (and free) TS analysis tool called DVBinspector. The DVBinspector provides lots of info about TS 
stream details...like measured data-bit rates, and PIDs being used, etc. 


flaw i= my 
| datvenprest 22MSperbec-4il ty - straent - OVE lerpectior ‘ = | 


Teme ET Views [8Gste View Gar Whew | Gen Viere | 


= fa = aa sass WA A. by 
mouugh nwa acuta puemr “atid ath, = TOMTOS ©280,-Comnes ) idea rea. Pe AT. Chanet | Ando MPEG) M4096 OMT Chavet 


The DVBinspector tool can Raieaieye bit 1 rates of audio packets and video packets in the Transport 
Stream 
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The blank PCB boards should arrive soon. Everything appears to be on schedule to receive and test the pre- 
production assembled boards in October (maybe ten or twenty boards). The team is continuing the 
investigation of Art’s “no video displayed” problems 


New repeater 


We are at last building up the 10GHz ATV repeater GB3FY to be sited at FLEETWOOD 
The OUTPUT FREQ is 10,240MHz and the INPUT frequency is 10,425MHz running just under 25W ERP OMNI 


I have obtained two steel poles and will be welding these together and painting to blend in with the area, 
these are 90mm and 75mm and will support the aerials 


The TX and the LOGIC unit with its own Test cards is also complete most of it has been in CQ-DATV 


The Nov is for revised frequencies 10,240MHz out and 10,425MHz input so two new aerials are now under 
construction Using two long slotted (40) waveguides for RX and TX giving about 14dB Gain and should 
produce 25w ERP 


We hope to have to GB3FY up and running before Christmas most of the outstanding problems are 
mechanical 


We now have 17 members of the Group and this keeps rising 
NOTE at first it will be ANALOGUE with 6MHz FM sound Positive Video 
Thanks to all whom have helped in all sorts of ways this now puts Lancashire on the ATV map 


John G3RFL 
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What is wrong with ATV today? 


I think the short answer is not a lot we are progressing on the digital front with the introduction of DATV 
systems that will deliver better picture quality from lower transmitter powers that use less bandwidth. At the 
same time we have seen a growth of ATV use of the Internet for repeater monitoring and communications 
such as the recent ATV QSO party. 


What is failing is the traditional ATV magazine and this is due to a number of reasons, the first being lack of 
copy, many of the people who used to write copy for ATV magazines now operate their own websites and use 
them to directly publish their own work. The second reason is cost, there is no getting away from it, printing 
and postal cost for traditional paper based magazines is at an all time high, BATC membership with printed 
magazine subscription for an overseas member outside the EU is £27, this was expensive when 4 magazines 
a year were being delivered, but now in the third quarter of 2013 and only two magazines appearing (only 
one printed) it means CQ-TV is becoming one of the world’s most expensive magazines to produce and 
deliver. 


Here at CQ-DATV we have tried to buck that trend by delivering an eBook magazine that is free to all ATV 
enthusiasts. Yes we have chosen an unusual format but one that we feel will grow. 


The original format experiments were done by myself producing eBook versions of CQ-TV, but converting an 
existing magazine is harder than creating one in that format from scratch. BATC looked into automating the 
process by buying expensive new software indesign 6, but it would seem there are difficulties as the eBook 
versions are not being expanded. It does not help when Amazon, who has been famous for producing the non 
standard format of eBook file (mobi) introduced the additional format AZW3, at a time when the industry is 
trying to standardise on ePub. 


We also had concerns about if we could support serious constructional projects on the small screen of an 
eBook, but having looked at the last 5 issues, all of which have had technical changes in the way they are 
produced, I think we can stand back and say it works, the only criticism is that we do not produce a 4th 
format PDF version. While this would be desirable there is no simple solution, all the three eBook files we 
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produce are created in a similar way to web pages, so they can flow to create the best format for various 
mobile screens. We use free software to produce CQ-DATV, but even if we threw money at it there is not a 
better solution. The PDF format is a more rigid on screen sizes and although it can be read by a modern 
tablet, it does not perform well on differing screen sizes. 


So is the answer to ATV magazine distribution the eBook? Well it’s electronic, so we can produce and 
distribute it free and you can read it away from your PC, this has to be a start in the right direction. I also 
believe electronic publication might be the door to producing what ATV needs and has never had, a monthly 
magazine, something that is topical and up-to-date. If it is distributed free and available on the first of every 
month as a download, it could have a more topical content to its news section and coming events but still 
retain that mainstay of any ATV magazine the constructional article. 


CQ-DATV is produced by a team but that team has only one task and that is to create copy for our magazine 
and this is the only way we have been able to create the number of magazines we have produced this year. 
There are no background tasks for the team and this is important because background tasks always get 
elevated to foreground task, we have all seen it happen and the only solution is to minimise the tasks or 
better still eliminate them all together. 


CQ-DATV works, our first issue had 1654 downloads, that’s more than twice the number of people subscribing 
to CQ-TV, but then we are delivering a no cost magazine and price has always been and always will be an 
issue. So here at CQ-DATV we have taken the giant leap of faith in ATVer’s by producing an electronic only 
magazine in the belief that this is the future and all ATV enthusiasts can read the format. Yes there is effort 
involved and at different levels, the PC only reader needs to download free reading software such as Calibre. 
The owner of a WI-FI less tablet has to use a PC download and USB transfer lead to load CQ-DATV on to his 
or her tablet, again through software like Calibre. The Wi-Fi equipped tablet can just be pointed at our site 
and our publication downloaded, perhaps the winner being the iPad which then opens the correct software 
iBooks so you can start reading. 


Even easier, with no specific software required, is to use your favourite web browser with an ePub reader 
‘plug-in’. These are available for Firefox, Seamonkey and Chrome (I use Readium™) 
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One thing all these systems have In common is the HTTP link that enables articles to be written in a different 
way to deliver a more interesting article with links to open detail for those that require it. 


What is stopping us becoming a monthly magazine well the short answer is you the reader, no magazine can 
survive if it has no contributions from its readers, to this end we are looking to expand our editorial team. 
Writing articles for CQ-DATV is not daunting, either let us have an outline and we will discuss it or go for a full 
head on contribution, we can polish it if required, but most of all we can fly your article to our readers and we 
hope by doing this to pull the ATV community together with a common purpose under a common banner 
sharing designs thoughts and ideas through a free ATV magazine that we hope will be read by all ATV 
enthusiasts, we just need a common purpose and we can grow this hobby of ours. 


Ian Pawson, Editor CQ-DATV 
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Amateur Television Quarterly 
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www .atvquarterly.com 


Great articles on: 


ATV BALLOONING 

ATV PROJECTS 

Don’! miss another issue 
Subscribe Today 

Antenna Design for ATV SSTV 
ATV ACTIVITIES Digital ATV 
ATV On The internet 

World Wide ATV Coverage 


USA $20.00 year Canada $22.00 year DX $29.00 year (US $) Cyber: $15/yr 


Published by ATV Quarterly Visa, M/C, AMEX PayPal via Cheques or Money Orders to 
Internet: www.atvquarterly.com P.O.Box 1594 Crestline CA 92325 email: wa6svt@atvquarterly.com tel (909) 
338-6887 
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How a DATV transmitter on S-band is being added to the ARISS equipment on-board the International Space 
Station has been related in an announcement recently circulated and available at 


International Space Station ISS with shuttle Endeavour 2011-05-23 


The ARISS Ham Video transmitter is presently on-board Columbus. The transmitter was delivered by 
Japanese cargo spacecraft HTV-4, which launched August 4 and docked 5 days later. 


ESA astronaut Luca Parmitano KF5KDP / IROISS reported that the bags are stored in Columbus. There are 
two bags: one for the transmitter, the other for the power, camera and antenna cables. 


Installation will be done by US astronaut Michael Hopkins KF5LJG who has been trained for the commissioning 
of the Ham Video equipment.The commissioning is planned later in the year, possibly end October when there 
are favourable passes over Italy. Indeed, the tests transmissions for the commissioning of the onboard 
equipment will be received by the ground station of the “Centro di Geodesia Spaziale” of the Italian Space 
Agency, located in Matera, Southern Italy. 


/G =e 


A basic amateur radio station that should be able to receive HamTV from ISS - Image AMSAT-Italia 


We will report in due time on the commissioning procedure which will involve a series of tests to be performed 
during 3 or 4 ISS passes. 


Possibly, the Ham Video transmitter will transmit continuously between the commissioning steps offering 
amateur ground stations the opportunity to test and tune their receiving equipment. The transmissions will be 
performed in automatic mode, without requiring crew time. The camera, which runs on a battery, will not be 
used and the ground stations will receive a black image. 


Meanwhile, commissioning is being prepared steadily. The kick-off meeting took place November 2012 at 
ESTEC, the European Space Research and Technology Centre, located in Noordwijk the Netherlands. Detailed 
procedures are examined and finalized during weekly ESA/ARISS teleconferences. A preliminary EST 
(Experiment Sequence Test) is planned August 28-29. The test will involve the ARISS ground station IK1SLD, 
located in Casale Monferrato in Northern Italy. 
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One of the Columbus Module 2.4 / 1.2 GHz Antennas 


IK1SLD, which is an ARISS telebridge station often used for educational ARISS school contacts on VHF, has 
been upgraded for S-band reception. Ham Video manufacturer Kayser Italia has delivered a 1.2 meter dish, a 
down converter and precision tracking motors, which are part of the ESA funded equipment. For the EST, the 
station will receive a DATV signal from a local low power S-band test transmitter. The decoded signal will be 
webstreamed to the BATC server. The British Amateur Television Club offers ARISS free access to their server. 
ESA examiners will connect to the BATC server and evaluate the reception. Test transmissions at IK1SLD will 
cover the different frequencies and symbol rates available on the Ham Video transmitter. 


Web streaming will take advantage of the special software developed by Jean Pierre Courjaud, F6DZP. 
References are available in the HamVideo.pdf. 


When the Ham Video transmitter will become operational, it will be used for ARISS educational school 
contacts. Video will be for downlink only. Uplink will be VHF FM audio. The Ericsson transceiver onboard 
Columbus will be used for reception onboard. This cross band and double mode operation is called Ham TV. 
Ham Video is the name of the DATV transmitter. 


Gaston Bertels —- ON4WF, ARISS-Europe chairman 
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Planning a Digital-ATV Station 
by Ken Konechy W6HHC and Robbie Robinson KB6CJZ 
Reproduced from the Orange County Amateur Radio Club newsletter. www.W6ZE.org 


[Please Note - This is the second article in a series of DATVtalk articles to introduce Digital-ATV to hams for 
this new area of ham radio. The article was originally written in 2009. Since, 2009, there have been changes 
and improvements in technology...but there is still a basic problem (most severe in US) that too few hams are 
using digital-ATV. This article has been now updated to reflect the most significant changes since 2009. | 


Tn the May 2009 OCARC newsletter, the TechTalk presented an introduction to D-ATV called: “ATV - the 
Digital Fork in the Road”. In this article, DATVtalk03 will cover planning to create our own D-ATV station. But 
to a certain extent (especially in the US), Digital-ATV seems like a maze. There are plenty of decisions that 
need to be made to plan for a D-ATV station: 


e Some decisions could be very expensive 
e Some decisions may lead to an obsolete design 
e Some decisions could have major technical issues 


I am pleased to be joined by fellow OCARC club member Robbie-KB6CJZ for the creation of this month’s 
TechTalk article. Robbie is the club guru on analog ATV and commercial satellite receivers and ham microwave 
communications in general. 


What Band Should I plan for D-ATV? 


Robbie explained that the view of ham radio bands for ATV and D-ATV in Southern California looks like this: 


e 440 MHz - very crowded - looks like a difficult band for D-ATV, but RF amps are cheaper 
e 920 MHz - presents a tight fit for D-ATV, plus lots of noise from “part 15” devices (Industrial, Medical, 
and Scientific). 
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e 1,200 MHz - more room for simplex D-ATV, probably no room for a D-ATV repeater pair-of-frequencies. 
RF amplifiers get more expensive. 

e 2,400 MHz - RF amplifiers get even more expensive. Very noisy because band is shared with IEEE802. 11 
Wi-Fi. But, probably has room for a D-ATV repeater. 

e 3,400 MHz - RF amplifiers continue to get even more expensive. Has room for a D-ATV repeater. 


The decision we made is to plan for ham home/portable transmitters on the 1.2 GHz band as a good 
compromise. Later, if we can put up a D-ATV repeater...the repeater will output on 3.4 GHz 


ATSC or DVB-S Modulation Protocol?? 


TechTalk #74 explained that a predominance of Europe/Asia/Pacific was using the DVB-S commercial standard 
for ham radio D-ATV, using QPSK modulation for video and MPEG-2 for audio. But, in the US (and Canada), 
the terrestrial commercial HDTV standard is called ATSC and uses a modulation scheme called 8-level-VSB for 
video and AC3 (Dolby) for audio. Because of band-plan limitations in US, we have selected 1.2 GHz band for 
doing the planning for D-ATV. What D-ATV modulation standard should we choose for our station? 


Possible DVB-S and ATSC Transmitters 
- First let’s look at DVB-S 


So far in the previous article, we have seen that while there are several ham designs in Europe for DVB-S D- 
ATV boards, especially AGAF and SR-Systems (both in Germany), D-ATV boards, especially AGAF and SR- 
Systems (both in Germany), and the DigiLite kit via BATC, and the DATV-Express Project, and the newly 
announced BATC DTX-1 exciter. Soldering a DigiLite kit together does not appeal to us...and the DATV-Express 
design is not for sale, yet...and the DTX-1 is too new to become our selection. The lion’s share of Ham radio 
transmitter units appear to be made by Stefan-DG8FAC of SR-Systems (see the link/URL at the end). The 
block diagram in Fig 1 uses a SR-Systems MiniMod-DVB-S board and a MPEG-2 board as the heart of a D-ATV 
transmitter. 
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SR Systems 
SR Systems MiniMod3 DVB-S 1xTS 
MEPG-2 Exciter Board 
Analog Encoder Board 


NTSC / PAL 


Video ee, Ee eth oe . 
transport stream generation 
Source 


MPEG-2 Sonvolutional FEC 


~Oompression Code Puncture 


Analog ad 1/Q-to-QPSK Modulator 
Audio | 


Source at around 
6 -to- 10 Watts 


Figure 1 - Block Diagram of SR-Systems DVB-S Transmitter for D-ATV 


FIG 2 shows a block diagram for DigiLite transmitter, FIG 3 shows a block diagram for DATV-Express 
transmitter, and FIG 4 shows a block diagram for the new BATC DTX1 transmitter. 
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Figure 2 - Block Diagram of DigiLite DVB-S Transmitter for D-ATV 
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Figure 3 - Block Diagram of DATV-Express DVB-S Transmitter for D-ATV 
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Figure 4 - Block Diagram of DTX1 DVB-S Transmitter for D-ATV 


The SR-Systems MiniMod board is shown in Fig 1 and will produce about 1 mWatt RF output. I will need a 
small RF amplifier to get that power up to about 25 mWatts to drive the 10 Watt RF. All Digital RF modulations 
require very linear Class A power amplifiers. We plan to run a 30W 1.2 GHz linear amp at about 10 watts or 
so. Note that the SR-Systems datasheets caution that the RF output of the MiniMod board is UNFILTERED. 
Stefan-DG8FAC of SR-Sys explained this note means that we need to suppress the second harmonic and the 
third-harmonic a little (using a band-pass filter). Following the RF output of the MiniMod with two 1.2 GHz 
amps provides the required harmonic suppression. Amplifiers for DVB-S need to be be-rated from their FM 
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power rating, but less de-rating than required for ATSC. The DVB-S 1xTS D-ATV signal can be configured for 
variable wide bandwidth if from about 2 MHz to 6 MHz wide. Finally, DVB-S protocol using QPSK modulation is 
not-well suited for HD (High Definition) transmissions, it creates a much larger RF bandwidth than other 
modulation technologies. But HD DATV is not one of our goals. Table 1 below looks at an estimate of costs for 
a DVB-S transmitting station based on the SR-Systems HamSet-3 pricing (NOTE: no VAT is required for USA 
sales and “low” and “high” columns estimate Euro-to-US$ fluctuations.). 


Table 1 -— Cost Estimate of DVB-S Transmitter 


Description Manufacturer | Model Cost Cost 
Estimate | Estimate 
| | Lowend | High end 
MPEG Encoder SR-Systems MPEG-2 ~US$229 US$286 
| Board (HamSet-3) _| | Encoder VS | | 
1.2 GHz FEC & IQ SR-Systems DVB-S 1xTS ~US$372 US$464 
Modulator for DVB-S MiniMOD3 


| Shipping and | SR-Systems | 100 Euro | $120 | $150 
Handling 


First RF amp v7 | (about 50mwW | $25 | $200 
| to about 1 Watt) 


[DownEast. |PartNumber | $240| $240 
Microwave 2330PA 


= 


- Next let’s look at ATSC Protocol 


While there are several ham designs in Europe for DVB-S D-ATV boards...there is only one ham design that we 
can find for an ATSC D-ATV transmitter. Again Stefan-DG8FAC of SR-Systems in Germany produces a board 
for the US 8VSB terrestrial video standard. Block diagram in Fig 2 uses the SR-Systems MiniMod-ATSC board 
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and MPEG-2 board as the heart of a D-ATV transmitter. There is one “quirk” with MiniMod-ATSC design. The 
US ATSC standard calls for transmitting audio in AC3 format (Dolby), but the Dolby licensing fees for AC3 are 
very expensive. SR-Systems elected to pair up the 8-VSB video with MPEG-2 audio to avoid the AC3 licensing 
fees. This 8-VSB/MPEG-2 combo works in many receivers in US as we will see later in this article, but is not 
compatible with the plentiful and really cheap ATSC Terrestrial SetTopBoxes. 


RF to 
SR Systems Down East ANT 
MPEG-2 SR Systems 02% 1.2 GHz 
Analog Encoder MiniMod ATSC Exciter RF AMP 
Video Source 


Forward-Error-Correction RF Linear AMP Very 
MPEG-2 


Compressor 


Data Interleaver -_— ~ 20 mW —~ #£Linear 


1.2 GHz 
Analog Lr 8-level-VSB Modulator 047, Output PWR Amp 


Audio Source 


Figure 5 - Block Diagram of ATSC Transmitter for D-ATV 


The ATSC transmitter block diagram looks almost the same as the DVB-S. The MiniMod ATSC board will also 
produce about 1 mWatt RF output. I will need a small RF amplifier to get that power up to about 25 mWatts 
to drive the final 10 Watt RF amplifier. All Digital RF modulations require very linear Class A power amplifiers. 
We plan to run a 30W (FM-rated) 1.2 GHz amp at about 10 watts or so. Note again that the SR-Systems 
datasheets caution that the RF output of the MiniMod board is UNFILTERED requires that we need to suppress 
the second harmonic and the third-harmonic a little. Following the MiniMod output with two 1.2 GHz amps 
provides the required harmonic suppression. RF amplifiers for ATSC protocol need to be be-rated from their 
FM power rating even more than required for DVB-S. The 8VSB signal will have an RF bandwidth of about 5.5 
MHz wide. Table 2 looks at an estimate of costs for an ATSC transmitting station. 


Table 2 -— Cost Estimate of ATSC Transmitter 
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Description Manufacturer | Model Cost Cost 
Estimate | Estimate 
Low end | High end 


MPEG Encoder SR-Systems MPEG Encoder ~US$290 | ~US$360 
Board 

1.2 GHz FEC & IQ SR-Systems ATSC MiniMOD | ~US$852 | ~US$925 
Modulator for ATSC 


— St 
Shipping and SR-Systems 100 Euro US$120 | US$150 
Handling 
First RF amp ?? (about 50 mW $200 


| | to about 1 Watt) | 
Down East Part Number $240 
Microwave 2330PA 


Possible D-ATV Receiving Station 


Now we will look at possible choices for the D-ATV receiving station. The video can be displayed on an old 
analog TV, a new DTV/HDTV, or a computer or a notebook computer. In Fig 6 and Fig 7 below, we show nine 
possible alternative configurations: four configurations are aimed at receiving ATSC ham signals and five 
configurations are aimed at receiving DVB-S ham signals. 
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Figure 6 — Possible DATV ATSC Receiver Choices 


Now we will walk through each of the receiving station alternatives that are shown in Fig 6...starting with 
receiving ATSC ham signals. 


Alternative 1 -— Using a Terrestrial ATSC STB 


The first approach for receiving ATSC is to use the cheap ($50 new) ATSC terrestrial SetTopBoxes that have 
been made common by the US government preparations for eliminating commercial analog TV broadcasts. 
The MPEG-2 audio compression from the Fig 5 transmitter appears to create a real problem for this approach. 
The STB is expecting the AC3 format (not MPEG-2) for audio. We have found no US hams who have 
succeeded in receiving the intended ATSC D-ATV transmission from SR-Systems MiniMod on these ATSC 
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terrestrial SetTopBoxes. 


Alternative 2 - Using Cable-Ready DTV 


In the second approach, some models of “cable-ready” digital TVs can receive QAM (for cable) as well as 
ATSC (for terrestrial) and will correctly handle the MPEG-2 audio OK. Nick-N6QQQ in Santa Clara has reported 
he tested this approach with the MiniMod ATSC board and it does work well. This approach needs a front-end 
down-converter to take the received 1.2 GHz signal and bring it down to perhaps the 480-to-700 MHz range 
of US ATSC DTV tuners. Perhaps some cable-ready DTVs may not work? 


Alternative 3 - Using Computer PCI ATSC Tuner 


In the next approach, we use a PCI board designed to add an ATSC TV tuner to a PC. Nick-N6QQQ has 
reported MiniMod success with using computer peripheral tuners, simply because all they do is take the 8VSB 
and put out the MPEG-2 transport stream. The computer winds up doing the rest of the work by decoding the 
MPEG-2 video and the MPEG-2 audio. The Hauppauge WinTV-HVR-1600 PCI TV Tuner Card - 1101 covers 
analog (NTSC) and DTV (ATSC) for under $100. Another interesting approach for a computer is the Silicon 
Dust HD HomeRun box that networks to the computer. Again, we need a down-converter to take the incoming 
1.2 GHz signal and bring it down to the range of US ATSC DTV tuners. 


Alternative 4 - USB ATSC Tuner for Notebook 


In this approach, we use an ATSC tuner with a USB output that can deliver to a Notebook computer (no room 
for PCI card). The notebook will again accept the MPEG-2 transport stream output and provide for the 
presenting the video and audio. The Hauppauge WinTV-HVR-950Q TV Tuner Stick can be purchased on the 
internet for around $70 new. Again, we need a down-converter to take the incoming 1.2 GHz signal and bring 
it down to the range of US ATSC DTV tuners. 
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Figure 7 — Possible DATV DVB-S Receiver Choices 


Now we will walk through each of the receiving station alternatives that are shown in Fig 7...for receiving 
DVB-S ham DATV signals. 


Alternative 5 - Using a Satellite DVB-S STB 


Our first approach to receiving DVB-S transmissions uses a DVB-S satellite box (commonly called Free-To-Air 
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or FTA). A “composite RF” output from the STB can go straight into an old analog TV set. The frequency range 
of the DVB-S STB tuner range for satellites will include the 1.2 GHz ham band, so no down-converter is 
needed. The Viewsat VS2000 Xtreme is an example of a DVB-S FTA STB that can be purchased new for about 
$100 or bought used on eBay for about $50. 


Alternative 6 — Using DVB-S STB with DTV 


This approach is the same as #5 above, except it takes the S-Video output of the Free-to-Air DVB-S 
SetTopBox to provide the input to a HDV set. 


Alternative 7 - Computer PCI DVB-S Tuner 


In this approach, a PCI DVB-S tuner board is installed in the PC computer. The Hauppauge WinTV Nova-s 
PLUS DVB-S PCI Card costs less than $100. 


Alternative 8 - USB DVB-S Tuner for Notebook 


This approach uses a DVB-S USB tuner box (for example: the SkyStar USB2 model costs about $100) to 
output directly to the USB port on the notebook computer. 


Alternative 9 —- Using DVB-S STB with Notebook 


This approach is very similar to #6 above except we add an S-Video to USB converter to take the STB output 
to the USB input on the notebook computer. A typical S-Video-to-USB converter is the Startech.com USB 2.0 
and costs about $50 through Radio Shack (in addition to the STB cost). 


Selecting Our D-ATV Station 


Robbie and I had both hoped for an ATSC approach for D-ATV because of the easy availability of low-cost 
terrestrial STBs in the US. But, neither of us wanted to deal on a trial-and-error basis to see if equipment we 
purchased for receivers would really work with the current “MPEG-2 audio quirk” of ATSC D-ATV 
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transmissions. So our decision is to plan for a DVB-S D-ATV station here in Southern California. Also, by 
comparing the cost estimates in Table 1 and Table 2, you can see we will save almost $500 by choosing a 
DVB-S transmitting station instead of an ATSC station. As a note...if it was possible, both of us would had 
gladly paid an extra US$50 or 50EUR for an AC3 Dolby license charge to avoid the “MPEG-2 audio quirk” 
situation that would allow us to go to the ATSC route with full compliance. 


Now that we have chosen our D-ATV transmitting station, any of the D-ATV receiving station approaches 
ALTERNATIVE #5 through ALTERNATIVE #9 in Fig 7 will work well for DVB-S. The costs of each of these five 
receiving approaches are reasonable. So the reader can choose the approach that appeals to him. I will 
probably choose ALTERNATIVE #8 because I want to use my notebook computer (instead of a TV set) for my 
home D-ATV station. Robbie-KB6CZJ prefers to go with ALTERNATIVE #5, because he prefers the wide- 
availability and feature-rich-capability of a DVB-S FTA SetTopBox. 


There are still a few details to sort out for our station, but hopefully you can see that this top-down approach 
to planning a D-ATV station provides a “big picture” of alternatives...allows us to understand the trade- 
offs....and allows a direction to be chosen. 


Contact Info 
The authors may be contacted at KB6CJZ@ARRL.net and W6HHC@ARRL.net 
More D-ATV Links 


AGAF D-ATV components (Boards) - see www.datv-agaf.de and www.AGAF.de 

BATC Store - purchase PCBs and parts for DigiLite - see www.BATC.org.uk/shop/ 
BATC info site for DTX1 exciter - see www.DTX1.info 

SR-Systems D-ATV components (Boards and transmitters) - see www.SR-systems.de 
British ATV Club — DigiLite Project Forum -— see www.BATC.org.UK/forum/ 

TAPR 2012 DCC Proceedings - “DATV-Express Recent Project Progress” -— see 

www. TAPR.org/pub_dcc.html 

Typical Internet store for FTA DVB-S Receivers - see www.GoSatellite.com 
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DigiLite Project for DATV (derivative of the “Poor Man’s DATV”) - see www. G8AJN.tv/dlindex.html 
“WHAT EXACTLY IS 8-VSB ANYWAY?” - see www.broadcast.net/~sbe1/8vsb/8vsb.htm 
Nick-N6QQQ blog on putting together an ATSC D-ATV station - see 

http://nsayer. blogspot.com/search/label/ham 

Series article “ATV - the Digital Fork in the Road” - see CQ-DATV Issue 5 CQ-DATV.mobi 

Orange County ARC entire series of newsletter DATV articles - see www.W6ZE.org/DATV/ 

Yahoo Group for Digital ATV - see groups.yahoo.com/group/DigitalATV/ 

British ATV Club —- Digital/DigiLite/DTX1 forums - see www.BATC.org.UK/forum/ 

CQ-DATV online (free) magazine - see CQ-DATV.mobi 
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Video Switcher - Propeller Powered 


by Mike Stevens G7GTN 


Project Introduction 


Back in CQ-DATV 4 we had a very quick overview of the Micro controller that this project is based upon. 
Certainly we all have some type of requirement to be able to switch video sources from our available range of 
video equipment. I understood that I wanted to be able to make use of several different input mechanisms to 
the actual 8 channel video multiplexer IC used here. 


These were then selected as being VGA screen and PS/2 mouse, Sony IR Remote and finally Serial control 
from either a custom PC Software application or standard serial terminal software running on any platform 
able to accommodate 9600 baud rate communications. Before we look at both the circuits and included 
Source code you might want to download the free Windows based Propeller Tool compiler and programming 
software from the manufacturer’s web site http://www. parallax.com/ 


You might already have the feeling that you do not have to build every single section for a functional project? 
You have the exact concept as no one part relies on the next bar the obvious requirement of the Video 
Multiplexer either MAX455 (Dual Supply Voltage) or MAX4315 (Single + 5V Supply) 
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If you decide not to build any particular section then simply either leave the pins unconnected or even better 
modify the code to better suite your actual needs and create your own custom additions. This is all a part of 
the flexibility of the overall design and my selection of this particular Micro controller in creating this design. 


Micro Controller 


The Propeller Micro on power up downloads the binary image from the Eeprom (32K) and starts to run the 
compiled byte code in the controllers RAM Space. 


The processor is clocked by a 5MHz XTAL and using the inbuilt 16X PLL multiplier gives us our 80MHz clock 
speed. None of the code is speed dependant with the exception of the VGA Driver Object which must be run 
at a clock speed of at least 80MHz 


You can also of course make use of a 6MHz XTAL and run the controller at 96MHz clock speed, a small change 
is required in software (this being noted in the source) that accompanies this project. 


User LCD 


A standard LCD (HD44780 or compatible) chipset is driven in 4 bit mode to provide user feedback. LCD lines 
DB.4 - DB.7 are connected to PO - P3 the 3 LCD Control lines RS, R/W and E are connected to P4 - P6 Using 
P7 via a basic transistor switch we also control the backlight within software. Resistor R1 is calculated and 
used to stop the backlight from burning out due to excessive current draw. 
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Sony IR Decoding 


Our Sony 38KHz IR is detected via a TSOP2348 (or similar) and decoded within software to provide the 
facility to remote control the unit. The resistor is used to protect the Propellers I/O pin from interfacing a +5V 
part to only 3V3 tolerant I/O lines. The IR decoding process is being run in a separate COG or processor, 
allowing this and our VGA generation to coincide in perfect synchronisation. 
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Generating our VGA Screen 


The next group of I/O pins (8) from P16 - P23 provide a set of three resistive 2 bit DACs using 240R & 470R 
resistors to drive the RGB channels of a standard PC VGA screen. The HSYNC & VSYNC are both driven via 
240R Resistors. This VGA screen is generated purely in software and creates our user interface this is quite a 
memory intensive process and requires a big percentage of our available 32K memory and available COGS, 
these being our usable processors from the 8 total. 
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VGA DAC 


P16 - P23 
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PS/2 Mouse Control 


Two further I/O pins P24 & P25 provide the Data and Clock respectively for a standard PS/2 type mouse. Both 
of these pins require as shown 10K pull up resistors to our +5V supply line and 100R resistors in both lines 
before the I/O Pins. The firmware on start-up checks for the presence of the mouse, if this is not found the 
COG that controls this is stopped to save power. This means that any mouse attached is not hot pluggable. 


PS/2 Interface 
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i —1 Data 


Female socket - As pane! mounted 


The Video Multiplexer 


Three further I/O pins P12 - P14 from the Propeller are used to place the logic levels on our Video multiplexer 
circuit, in this case the MAX455. This is now a slightly dated device in that it requires a dual volt supply, +5V 
and -5V you could of course replace this with a MAX4315 if so desired. If using the SMD MAX4315 the 
Shutdown pin should be pulled to +5V 


As we have noted our power supply circuit requires that we make use of a 7805CV and 7905 voltage 
regulator combo to get our required voltages of + 5V & -5V to drive the chip. These need adequate 
smoothing capacitors. Each video input channel is pulled to ground via a 75R resistor as a source terminator. 
The video output from the MAX455 is configured as shown in the devices data sheet and provides a clean 
approximate 2V P-P signal when feed to an actual video monitor. 
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The Video Multiplexer Power Supply 


If we decide to use the MAX455 we add a slight complication for ourselves in that the device requires a split 
power supply arrangement of +5v & -5v shown is a suggested design for such a supply. 
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Construction 


Building this design would best be achieved by making use of one of the Parallax Propeller Quickstart boards 
that we saw back in CQ-DATV4 the rest of the circuits can then either be constructed on Veroboard or on one 
of the matching Quickstart prototyping boards. Obviously for those keen use can be made of a DIL Propeller 
chip as long as you have the means to programme the eeprom. This can be achieved on a basic level by 
making use of a eeprom programmer to get the compiled source saved as a binary file in to a 24LC256 
eeprom device. Or you have the more expensive option of purchasing a Propeller Programming Plug. This 
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does actually make the use of a pre made board a quite smart choice on convenience and also financial 
grounds. To help anyone that may not wish to meddle in the murky waters of software and just wants to use 
an eeprom programmer I have compiled the code to a pure binary file called 24LC256.BIN ready for you to 
program your I2C rom with directly using the software you are already accustomed to. 


General operation 


The project can be controlled by using your PS/2 mouse and clicking on the VGA on screen buttons, or indeed 
using a Sony IR remote control either original or compatible and programmed to send Sony codes. The 
remote Buttons from 1 to 8 select the video channel. Button 0/10 will switch through all channels with a 5 
second delay being employed between each as a simple means of testing. The LCD will display the channel 
number you have currently selected. 


Available Resources 


Along with the firmware A4 sized PDFs have been generated of the full circuit diagrams. This includes a head 
start on Part 2 of this project where we will add some more features including interfacing an SD Memory card 
for easy firmware updates. We will also add a LM386 Based audio amplifier for user key tones when decoding 
the Sony IR. On the firmware side will also add full Serial protocol as an additional control mechanism for the 
project along with a custom PC control application. 


This file switcher.zip can be downloaded from the usual CQ-DATV downloads page which is available at 
http://www.cq-datv.mobi/downloads. php 
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PACTOR DATY 


TV Amateur is a German Language ATV Magazine It is published 4 times a year and if you would like to 
subscribe go to http://www. agaf.de/ 


The current issue covers:- 


New laser - ATV - distance record v. Wilfried Fritz , DJ1WF 

Raisting is coming by Klaus Welter, DH6MAV 

Receiving signal detection on Comag SL30 v. Noel Matthews, G8GTZ 
Sockets and plugs in the kitchen made by Klaus Welter, DH6MAV 
Darko’s craft room : 10- GHz VCO v. Darko Banko OE7DBH 
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Happy Days 


By Trevor Brown 


LARRY, 


Tn April 2013 the BATC committee met on the only day in the year I could not attend and in a meeting 
chaired by Dave Mann and without two Club officers present as per the constitution, at this meeting I was 
removed from my post. I was surprised that whatever the problem the committee had with me that they were 
not interested in listening to my side of events. Iam not a one day wonder I have worked hard for BATC since 
1972. 


Sorry if you are a BATC member and feel I have let you down, I really did my best and did not leave my post 
of my own volition. I am as disappointed as you in that at the close of press for CQ-DATV 6 only one issue of 
CQ-TV has been printed so far this year, this has never happened before, and has to be the most 
disappointing result ever from any BATC committee. 


The reason I raise this is not sour grapes, but that I have had a lot of emails from members who are thinking 
about voting with their feet when there subs run out, most of these are at the year end, when I left BATC 
committee we had 811 members (I used to check it daily). Please continue your subscription BATC is a 
brilliant club with a great bunch of members, administration problems can be sorted remember 2014 is a BGM 
year 


Moving on to new pastures Ian the editor of CQ-DATV has recruited me to his team, so I am no longer 
homeless and part of a new magazine which is leading the way. Ian G8IQU also believes that our hobby needs 
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a magazine and by using electronic distribution (Something he introduced to BATC for CQ-TV) he hopes CQ- 
DATV will unite the ATV population with a publication that will deliver news events and constructional projects 
that are the life blood of ATV. The downloads are blossoming and the feedback is exceptional and for me 
personally, it is a pleasure to work with Ian he was the best CQ-TV editor we ever had, and that includes me 
as a past CQ-TV editor. 


CQ-DATV is still evolving; we have a new app under development that will contact Android users when the 
latest version is available for download. 
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We have added a Facebook page which is gathering interest; so far it only has my pictures which reflect 
happier days at BATC. These are an extract. 


—, _. 
iz Film 


Archive 


@ Live 


Events 


af | ATV 
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Amateurlogic 


— 
= 
Members 

Streams 


batc Shop 


About Us 


Copyright © bate limited 2008 all rights reserved 


batc is now offering mini links to non commercial groups. 
These new small mini links can be hyper linked fo either 


your website or to a members web stream WOOD & DOUGLAS 


The links cost £50 for a 12 months, the fee goes directly to D 
batc and will be used to maintain expand and support the 
batc streamer site 


So next time you run an event you can point viewers to 
your link on the front page of the streamer , no need to get 
a live event password, no need for your viewers to scroll 
through the members streams, it's there just point and 
shoot and watch 


AMSAT- UK 


Mini links are aimed at small groups and not at 
commercial organisations, if you are a commercial 
organisation then the larger links are still available at £250 
per year 

We hope the new links are affordable to small groups and 
that they will help channel traffic direct from the front page 
of www.batc.tv 


Sign up today for your link via, PayPal, just click on the 
bottom link 


Links will be issued in descending order on a first come 
first served basis 


Site Terms Contact Us 


buy a mini link 


Sponsored mini links £50 


This was my first draft at the streamer web page, but that was not the first BATC Cyber project. 


CQ-TV Club Bar E 


Of all the gin joints in all the towns in all the world you would choose this one (Trevor's place) 
I] You can listen to Chris (Play it again Sysops) and as time goes by you can 


xit 


Read Your Mail 
Leave Mail 


Buy Sysops a drink and chat to him 


Send sysops a message 
Down Load a file for BBs users 


Time Gentlemen (leave the Bar) 


This was, the front page for a pre Internet BBS I designed the artwork with apologies to the film Casablanca ( 
I am at the bar third from the left) 
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The picture is of me holding a copy of CQ-TV magazine in front of a car with an ATV registration was taken in 
Dayton USA in 1988 John Wood and I had just put the ATV handbook together and I thought that the Dayton 
Hamvention was a double opportunity in that a visit would provide an ideal launch platform for the New Book 
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and that it would generate copy for CQ-TV magazine. I actually was made very welcome by all and was a 
guest at Don and the late Sue Miller’s home for the duration of my stay. 
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bo John L.wood 
{i}, Trevor Brown 


Fan aoe >i 


It was a budget airline trip and my luggage was handbooks and PCB’s with the odd space for a change of tee 
shirts and a couple of spare pairs of socks. 


I met and made many friends. I did get to speak;. One of my most treasured items is the 1988 Dayton 
Hamvention speaker ribbon it is on the wall behind me. I did not bring any books back home either. 
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Another BATC recruiting trip was a stand at IBC the second largest broadcast TV exhibition in the world 


attended by some 30,000 broadcast TV engineers. We used historic broadcast equipment to attract the 
crowds and then distribute BATC leaflets and back issues of CQ-TV. The VTR machine dates back to my time 
in ITV and was one of the actual machines we used to record edit and transmit many of their programmes. It 
weighs nearly a ton and was a challenge just getting it there. I hired a tail gate truck and put it on a ferry 
from Hull to Rotterdam and then I drove to Amsterdam. It was a nightmare to keep working for the 5 days of 
the exhibition, but it brought in a lot of new members. BATC were asked back to IBC Amsterdam for the 
following 5 years so I am now an expert in driving transit vans full of equipment. 
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Left to right yours truly, Paul Marshall, Dave Hill all just wondering how to get all this kit back home. 


Some of the Jollies were much closer to home and less of a drain on my pocket. 
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This is the Emley Moor Tower home to the ATV repeater GB3ET 
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and that’s the lift you need to take to get to the top. 
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My first venture into Micro Processors the Z80 based Teletron Project which I developed to control GB3ET. 
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Sadly we lost the site for GB3ET, my first venture into building an ATV repeater is no more, but while it lasted 
we had an ATV repeater 1200Ft AGL yes above ground not above sea level. 
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A rare picture of the BATC president to be Peter Blakeborough G3PYB almost working, notice how sharp the 
picture is not a hint of motion blur (we shared the same works QTH a while back) 
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My last memory of the BATC in action was the 60 anniversary meal which we all enjoyed greatly. 


Happy Days in BATCI will add to the CQ-DATV Facebook and please pop in and press the like button, the link 
is on the front page of www.cg-datv.mobi and please keep your membership up..the problems are just a blip 
in our long history, but don’t stop reading CQ-DATV, ATV needs a magazine. 
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Streaming video 
By Tom Medlin W5KUB 
WskuB.com has been streaming live ham radio events for over 11 years. Each time there is still a learning 


experience which we try to use to improve our next broadcast. We have become very well known for our 


broadcast of such events like the Dayton Hamvention where we had approx 47,000 viewers who followed us 
the entire show. 
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W5KUB.COM not only streams the show, but also the drive live from their truck as they sometimes drive more 
than 500 miles. 


Recently we were involved with members of the Sheffield Amateur Radio club. We met and worked with Ian 
G3zhi, Trevor MOTWS, and Steve M1ERS in an effort to help them with their live video stream of the National 
Hamfest. They have video streams set up on BATC.TV. and we also streamed it on W5KUB.COM. I thought 
that their video streams went well but as with all new endeavours, you learn a lot. Here, I will attempt to 
convey what we have learned to making a successful broadcast where people stay interested and look 
forward to returning during the next show. 


There are many items which must be covered. Lacking or not doing any of these automatically degrades the 
broadcast. 


1. You must have a dedicated team to put on the video broadcast. This is tough work, long hours, lots of 
testing, planing, organising and unfortunately those members of this team will miss out seeing the hamfest. 
When you are behind the camera, you don’t see much of the hamfest. You see very little through that small 
4cm viewfinder. 
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2. People must be assigned specific assignments. Someone has to watch the audio levels and set each one 
separately. People being interviewed have a tendency to talk all distances from the mics. Someone must 
operate the camera. You don’t want to interview someone who moves a little and you don’t realise that for 
the past 5 minutes you have cut his head out of the picture. You must have someone interfacing with your 
viewers on the chat room They have questions for your guest, or they may even have important comments 
like “there is no audio” . Its terrible to do a 10 minute interview and have no audio.chat room monitors must 
also keep law and order in the room. During our large broadcasts, we have about 1400 in the chat room. 
Most are very friendly and act properly but there is always one who tries to cause problems. Your monitor 
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solves that problem instantly. With a click of the mouse that trouble maker is gone forever. Wouldn’t it be 
very bad if bad language and fights were going on in the chat room and no one at the broadcast site even 
heard about it for 2 or 3 hours? You need another person who can answer questions from the local crowds. 
People always come up to you and ask, “what are you doing” or ” how do you do that” etc. You have to talk to 
these people and if you are talking to them, you are not able to focus on the broadcast. 


3. You must make the viewers feel they are part of the broadcast. The live chat room brings them into the 
broadcast. They ask questions of the vendors, and other interviews, This is really great for the viewers since 
they now feel part of the hamfest. 


4. Internet connectivity is top important. For good quality video which even looks good full screen, we encode 
at 1000Kbs. Anytime you get below about 700Kbs the picture does not look good. 
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Internet speeds change during the broadcast. You need to test your speed and don’t try to use the max. If 
you see 1000 Kbs upload, you can not run that speed. you will have to set your broadcast to about 75% of 
the upload capacity. 


5. Audio is just as important as the video. If your viewers don’t get clear audio they will complain and leave. 
Microphones on most cameras pick up all the room noise. You don’t realise how loud it really is. Use wired 
mics or use wireless mics which you can give to the persons talking. Its hard to believe, but we have noticed 
that the room noise goes completely away and you hear just the person talking. Watch out for wired 20ft mic 
cables. There are so many people moving around they never see the cable and usually trip on it and pulling 
the equipment into the floor. 


6. Keep your viewers interest. W5KUB.COM gives out many prizes to our viewers. In fact we give out more 
prizes to our viewers than many hamfest give to the local people attending. You would be surprised what 
giving prizes will do to your viewer attendance. We have had people watch the video broadcast for 72 hours 
straight without leaving. We even have people who have taken vacation from work to watch. To be eligible for 
a prize, a viewer needs to register on our chat room site. This way we have a real address (confirmed) so we 
can locate him when they win a prize. 


7. Set up your chat room where you Know who is chatting. if you have everyone as “guest” its not much fun. 
But when VK6XX says something, you can immediately see where he is. Chat room should have functionality 
to Kick, Ban, Silence, at a minimum. Additional things which are nice is the ability for viewers to private chat 
with others 


And Lastly did i say you have to keep it interesting? You must have content. Special guests, vendor 
interviews, demonstrations etc. During the National hamfest, there were 3 live video feeds. The feed from the 
special event station was the most watched. Viewers saw the operators, they heard the real time contacts. In 
fact one person on the radio even to the special events operator that someone had places a bag in front of 
the camera, and therefore they removed it. Now, that was interesting, a person on the radio was also 
watching. 


Page 76 


And for those of you that think the video is an easy thing to do, think again. we probably spend hundreds of 
hours before any broadcast, planning, testing, and getting the word out to everyone. We have to coordinate 
the prizes, put together schedules of special guests, and much more. 


The stream of the National Hamfest was a success. Sure it could have been better but for a group that did 
this for the first time, I think they did a good job. They learned a lot and we also did. 
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I look forward to future partnerships with these guys across the pond and want to help spread these ham 
radio events to people across the world. 


Our next live broadcast will be at R and L Electronics in Hamilton, OH. on Dec 14th. This is a ham radio store 
and each year they have a customer appreciation day. This will be their first year in web broadcasting the 
event. 


I hope the above gives you a little knowledge of what it takes to run a successful video event. I left a lot out 
but believe i covered the important items. I will be happy to provide more information or answer your 
questions. 


Tom can be contacted at 


Please check out our ham radio video broadcast page at http://w5kub.com and please join our W5KUB video 
broadcast group at https://www.facebook.com/groups/279273778772594/ 
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National Hamfest from Newark 


The 27% and 28 of September 2013 saw the streaming of the National Hamfest from Newark. The 
streaming was on the BATC streamer and repeated on www.W5KUB.com 


Page 80 


Gates open 09:30 George Stephenson Hall Doors open 10:00 27th & 28th September 
*. ' 


Hosted by Lincoln Short Wave Club, RSGB National Club of the Year 2012 and Sponsored by the RSGB 


The formula was unusual in that three streams were transmitted from the main hall, the door and the radio 
tent. I think this may have limited the transmission bandwidth as the pictures were lower resolution than we 
have come to expect. I would have preferred one transmission switched between the three camera’s and ata 
higher resolution. 
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The pictures were from static cameras with the exception of the main hall which was equipped with PTZ (Pan 


Tilt and Zoom). I think they missed an opportunity to go hand held and provide interviews with the visiting 
public and traders. 


The highlight of the day was a heated discussion which ensued between a visitor and his partner over the 
precise location of some missing keys, always check you are not on TV before you answer your mobile phone. 
This is the first time Sheffield Amateur radio club have streamed and at CQ-DATV we wish them lots of luck 
with future events. 


See http://www. youtube. com/watch?v=wPEDRe3tewY&feature=youtu. be 
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4k DATV? 


By Trevor Brown 


Ox so a new Television standard has been launched called 4K, let’s start by clearing up any confusion; the 
4k refers to the horizontal resolution in pixels. 1080p and 720p refers to the lines or vertical resolution (I 
know you knew that already). I hope the diagram below puts it into perspective; I have plotted pixels as 
picture size when in reality the screen size is the same and the resolution improves. I hope what comes 
across is that a 4k picture is twice the resolution of 1080p which at best is 1,920 pixels across. 
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Ok well out of amateur price ranges I hear you say, well actually maybe not, there are camcorders and 
screens available and yes the screens are not cheap but you can always argue the screen comes out of the 
family viewing budget (no I have not tried the argument yet, just rehearsing it here). How about a camera for 
the shack that’s a different budget in our house, part of the ongoing”if anything happens to me please don’t 
let my ATV kit go for what you think I paid for it” argument. The shack budget is subject to slightly different 
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accounting practises, the universal laws of mathematics are different, as in what does 2+2 equal, when 
answered by an accountant its “what would you like it to equal”. 


As the sole reader of CQ-DATV in our household I thought I could share with you some cost calculations 
based on a less euphemistic accounting 


The GoPro black edition 3+ camcorder currently retails at £360 and it will record in 4K, Ok it’s not cheap as 
chips but its not silly broadcast money. The funny thing is its not broadcast money, but it is broadcast, have 
you seen the broadcaster using them, well the answer is yes look for the reality cops shows and helicopter 
hero programmes and they are pinned to most of the characters jackets, then wait for a shot to come up from 
that camera angle and when it does compare it to the, broadcast shot before, not bad. The BBC won't let 
them be used for the entire programme, and the pictures may need extra work by the colourist, but the 
pictures are being broadcast to our screens. The Go Pro does not have an iris and uses fixed focus at a small f 
stop to get the depth of field required to eliminate focus requirements, so it needs good light as this 
technique does not exactly flood the small sensor with light. 


So the camera is not quite off the table, but the screen will require work, you will have to argue what the 
family budget is for a new 4k screen in the living room. The content argument may raise its head, so let’s 
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have a few stock answers to hand. 


4k movies exist in some cinemas, will you be able to rent one, well let’s do the sums on these, 90 minutes of 
movie will require 3 terabytes of storage or 200 blue-ray discs, (I suspect the video compression people are 
burning the midnight oil on this one), and I am not sure Hollywood producers would be too keen on these 
files reaching Joe public, even if the storage issues were solved 


YouTube has a 4k section but will require a 15mb/s Internet connection for live viewing and it does not have 
the pull of Downton Manor 


If your other half is an avid games player (yes unlikely I know) the PS4 and Xbox 1 that have just been 
launched do not support 4K, so don’t start singing the virtue of video games 


So the screen is going to be a difficult argument, so let’s revisit the Go Pro as the must have camcorder to 
film the holiday pictures or the grand children growing up (I am working on it) the screen is a still the 
problem with the rather high price tag which is!, well guess it’s in the title 4k it’s not just pixels it GBP’s for 
the screen, but there are rumours they will half in price next year. So I thought buy the camera now and 
record the grandchildren in 4K at Christmas and hope for a screen in the New Year, what do you think ? 
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This heavy price tag is for the budget entry screens; if you live on a different planet, with different laws of 
mathematics then Sony have a nice 84” flat screen under development the XBR-84X900 TV. 3840 x 2160- 
pixel resolution with integrated speakers which will sell for $24,999 US. I think it might be cheaper to buy the 
aeroplane at the start of the article rather than just film it and watch it back on a dream 84” flat panel 


I said at the beginning 4k DATV, will that be DATV Express 2 then ken, needs an HDMI 2 input none of this 
1.4 rubbish, but don’t rush not fully equipped this end yet. 


We are going to need some more bandwidth, but fortunately there is a spectrum neutral auction coming up so 
we may need to pass the hat around BATC. 


Note to Mike Cox we need a 4k test pattern generator with an HDMI 2 output. 
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Note to Chris Smith the streamer needs work 


http://www. youtube.com/watch?v=rdQ0i3v_KVY&list=PL5BF9EOSECEC8F88F&index=5 
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My story 


By John Lukey, VK2ZUH 


I have had a long time interest in television and have been a member of the BATC for many years. I seem to 
remember my first edition of CQTV was No 49. I like to keep up to date with developments but find things like 
SDI and digital processing in general take quite a while to sink in. 
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The G3RFL test card 


I became interested in digital transmitters when the Digilite project appeared, it seemed like a good 
opportunity to learn something about this new technology and also try my skills at making SMD projects. 
Everything went together well and the only problem I had was with the Tuning Board, which turned out to be 
a faulty display and not the board. I found out that trying to use 23 cms around here is not the best idea as 
the Royal Australian Navy has a large depot down the road and ships seem to like to run there Radar even 


when in port. 
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JOHN AT SANCTUARY N.S.IM 
IN De SHOP HEAEN REGION . 


The result from the above generator 
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Whilst having a chat to Richard VK4XRL at the Wyong field Day, he mentioned that he was selling his SR 
Systems boards and 10 watt amplifier on 446.5 MHz. I soon talked myself into buying them. The amplifier 
was in a rather large case and had been used for the digital ATV repeater in Brisbane. It didn’t really suit my 
purpose, so I was looking around for a more suitable box. It just so happened that our local council had some 
10 watt UHF TV analogue TV transmitters for sale on eBay. These were originally used as fill in transmitters in 
some of the TV dead spots in the area. When we had to go fully digital with the TV service, they became 
redundant. Once I got to know about these I put in a bid and was successful. It seems that mine was the only 
bid anyway. At least I got to pick the cleanest of them. The rest were sold later I am told. As the transmitter 
was used at around the 700 MHz range it wasn’t much use as it was but the case certainly was. I rebuilt the 
power amplifier onto the large heat sink on the back of the case and used the switch mode power supply from 
the original power amplifier. 
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I then put the SR Systems boards in a die cast box and made up a bit of control circuitry .I also included the 
Test Pattern Generator that was featured in CQ-TV designed by John G3RFL. All went well at that stage. I 
purchased a 70cm low pass filter from the U.S.. I also had a 70cm analogue exciter going spare and decided 
that I might as well put that into the box as well. I reasoned that at least with analogue there is a signal to 
peak up beams etc. In the end I just had to switch in whichever exciter I wished to use into the P.A. 
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I had to build up audio and video distribution amps to feed each of the exciters. The idea seems to be 
working OK. I found that there seem to be a lot of spare holes in the case where I have tried things out and 
changed my mind. All part of the fun. I have tried everything out with some of the local hams but as they 
don’t use anything above 2 metres, I had to take along an antenna and cable as well as a TV. They were all 
impressed but left it at that. I am now looking around for the next project. 
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VHF COMMUNICATIONS MAGAZINE 


VHF Communications is a quarterly magazine only available by subscription. The subscription for 2013 is 
£22.80 which includes UK and surface mail postage. Surface mail for overseas subscribers is available at 
£3.00 and airmail postage is an additional £5.00 for European subscribers and £8.00 for those outside 
Europe. 


For more information or to subscribe, contact us at the address below or visit www.vhfcomm.co.uk The web 
site has sample articles and a full index from 1969 to the present that can be searched to find articles. 


Back issues are also available as pdf files on data DVDs. There are five different DVDs available: 


1970s - All magazines from 1969 to 1979 for £20.00 plus postage 
1980s - All magazines from 1980 to 1989 for £20.00 plus postage 
1990s - All magazines from 1990 to 1999 for £20.00 plus postage 
2000s - All magazines from 2000 to 2009 for £35.00 plus postage 
Bumper - All magazines from 1969 to 2009 for £85.00 plus postage 


K M Publications, 503 Northdown Road, Margate, Kent, CT9 3HD, UK. Tel/Fax: +44 (0) 1843 220080, email: 
andy @vhfcomm.co.uk 
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ISS Ham Video launch campaign 


By Gaston Bertels —- ON4WF, ARISS-Europe chairman 


The ARISS DATV transmitter, dubbed “Ham Video”, already onboard the International Space Station, will 
soon be installed in the Columbus module and commissioned. 
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Front panel of the HamTV transmitter 


Commissioning will be done in several steps, each during a full pass of the ISS over the Matera ground station 
(see Bulletin 2). It is not yet known if these passes will be chosen in close succession, or if they will cover 
several weeks. ARISS proposes ESA to operate so called “blank” transmissions during the commissioning 
period. If this is accepted, it means that Ham Video will transmit permanently without camera. The camera 
will not be used because it is fed on batteries and servicing it would need prohibitive crew time. Transmitting 
recordings is part of a future project, but not available presently. 
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New Ham TV Antennas for ARISS Telebridge Station IK1SLD at Casale Monferrato, Italy 


Although ground stations will receive a black image without audio, “blank” transmissions contain all 
information needed for the setting up and the fine tuning of the station. Moreover, collected data will be used 
for a performance study of the ARISS L/S-band antennas as well as for an evaluation of the global system. 


For this launch campaign, ARISS addresses a call for collaboration to the amateur radio community, especially 
to the operators interested in space communications. Several satellite operators have shown interest. 


Ham Video technical characteristics are available at www.ariss-eu.org . Look for the “Ham Video” link in the 


left sidebar. Suggestions and useful addresses for the setting up of a Ham Video ground station are also 
provided. 


Among the components of a satellite ground station, the antenna system is the most expensive. High gain 
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antennas are needed, moved by azimuth and elevation motors and driven by an appropriate computer 
program. For Ham Video reception, a 1.2m dish with precision tracking is recommended. A station compliant 
with the recommendations provided in the aforementioned reference text should be capable of 3 to 4 minutes 
of DATV reception during a pass of the ISS. AO-40 operators who still have an S-band dish can now use it for 
Ham Video. 


On the other hand, interesting data can be gathered by stations with a much simpler setup. A dish with a self 
made helix feed could be used without motors. This antenna could be positioned in a fixed direction, 
determined before a pass of the ISS, pointing to the position of the ISS at closest approach, which 
corresponds to the maximum elevation of the space station during the pass. With the setup as described 
hereunder, 1 to 2 minutes of solid reception of the Ham Video signal should be possible. 


Call for participation to the Ham Video launch campaign 


ARISS addresses a call to amateur radio experimenters who would like to participate to the Ham Video launch 
campaign. 


Data gathering during the initial “blank” transmissions is important and the help of volunteering operators will 
be most appreciated. More details to follow. 


It is to be noted that builders of the hereunder proposed “Simple Station” could later update their equipment 
and add tracking motors. Chained stations will be needed for ARISS Ham TV school contacts. Video and audio 
from the ISS will be web streamed to the schools over the Internet. 


We will keep you informed of these developments. For the time being, as a starter, let us concentrate on 
receiving “blank” transmissions. 
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Caption contest 


Just for fun.... 


Last issues picture is shown below. 
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“Looks like Ferric Chloride is NOT being made/sold anymore” - John G3RFL 
“Now I have tided it up I can see the problem” - Trevor 
“Oh which way are you going...I thought you were positive?” - Richard VK4XRL 


“ISS to Houston..Roger the DATV kit has arrived. I understand the hams built it, but the construction is ..err 
unusual - over” - Trevor 


“This one works” or “I will be entering this version into the construction competition” - Roger G4OCO 
And the winner is Trevor 


This issues picture is shown below. 
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Please send your entries to 


This page is intentionally blank 
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Information 


External links 


lr you have an eBook reader that does not have WiFi then you will not be able to use the hyper-links in this 
publication. 


If you have an eBook reader that has WiFi then you will be able too providing you are in a WiFi zone. 
But if you have a Kindle 3G then yes, but only to Amazon, and there is not a lot of ATV material on their site. 
Smart phone reading apps are ok providing that you have a 3G data connection. 


Note: These links will fire up your devices browser and if you are using 3G/4G then you will incur 
data usages charges. 


Legal Niceties (the small print) 


E&OE. Whilst every care is taken in the production of this publication, dotMOBI accepts no legal responsibility 
for the advice, data and opinions expressed. dotMOBI neither endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No guarantee of accuracy is implied or given for the 
material herein. dotMOBI expressly disclaims all liability to any person in respect of anything and in respect of 
the consequences of anything done or omitted to be done wholly or partly in reliance upon the whole or any 
part of this publication. 


As the regulations for the operation of radio frequency equipment vary in different countries, readers are 
advised to check that building or operating any piece of equipment described in dotMOBI will not contravene 
the rules that apply in their own country. 


All copyrights and trademarks mentioned in this publication are acknowledged and no infringement of the 
intellectual copyright of others is intended. 
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Notice to Contributors 


Authors are alone responsible for the content of their articles, including factual and legal accuracy, and 
opinions expressed by them may not reflect the editorial stance of the publication. Material submitted to 
dotMOBI should not infringe the copyright of other writers or bodies. Contributions are accepted for 
publication on this basis alone. 


dotMOBI publications - hitp://cq-datv.mobi 
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John will be explaining how to connect eBay Yigs in a fully synthesised PLL and has produced a PCB layout to 
make it a constructors dream 
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John has also improved his electronic compass and interfaced it to a linear actuator so his pump up mast can 


be turned by servo control 
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Video freq generator 100KHz to 5MHz in steps so that you can check TX and RX freq response by looking on 
a ‘scope. 


If you would like to contribute then please contact editor@cq-datv.mobi 


Is this the latest issue of CQ-DATV? Click here to go to our web site to check to see if there is a later edition 
available. 
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CQ-DATV | 


South East 


VK4RMG 


| Digital ATV Rep 
23cm FM ATV 


23cm DATV 
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446.5Mhz DVB-T 


CQ-DATV7 Production Team 


Ian Pawson - G8IQU 
John Hudson - G3RFL 
Mike Stevens - G7GTN 
Ken Konechy - W6HHC 
Paul Wade - W1GHZ 
John Lukey - VK2ZUH 
Clive Reynolds G3GJA / GSEQZ 
Richard Carden - VK4XRL 
Trevor Brown - G8CJS 
Mike Cox 

Mike Berry - G1LWX 
Klaus Kramer - DL4KCK 
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DATV News 


The last of the VHF and UHF analog television were switch off here on Sunday 1 of December at 2am. The 
digital switch over has been a major problem for DATV here in New Zealand. This has came about due to the 
fact that we have lost the 70cm band for ATV usage and ended up with a 50cm band at 614 to 622MHz. As 
you can tell it’s falls in to the frequency block that is used for digital TV services. As of yet we have not been 
provided with replacement spectrum. All that ZL Amateurs have got out of this is access to 50 to 51MHz the 
lower end of 6 metres. 


I have been involved with ATV here in Auckland for 20 years now and in that time we have lost a large 
amount of spectrum manly affecting ATV usage. 


Ham bands lost: 


420 to 430MHz 
440 to 450MHz 
614 to 622MHz 
2.3 to 2.396GHZ 
3.41 to 3.5GHz 


This why I have been pushing for common band plans and spectrum usage world wide. To try to minimise 
these ongoing problems, there could be other countries where there is alack of usable spectrum for ATV / 
DATV. 


In short digital switch over has gone badly for ATV in ZL. 


Grant ZLIWTT 


The SEQATV Group has gone through some significant changes in the last 6-9 months. 
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The Club now owns a digital ATV repeater with FM 1283MHz, 2415MHz and 1287MHz DVB-ST, streaming to 
www. batc.tv 
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Peter, VK4EA, is evaluating the DTX1, but unfortunately the symbol rate is not configurable enough to suit 
the VK4RMG digital receiver. 


Trying to get the batc to revise the firmware, more on their website http://www.seqatv.org/ 


@BATC 


The BATC has designed and implemented a new logo to harmonise all its various outlets. 


New logo 


OFCOM 


Orcom has recently issued five new NoVs for ATV UK repeaters. This is very welcome news because, due to 
the wide bandwidth used, amateur television relies more on repeaters than do other forms of communication. 


The new repeaters are: - 


GB3SQ - Bournmouth, Dorset (23cm) 

GB3BA - Basingstoke, Hants (9cm) 

GB3BH - Bushy, NW London (adds 9cm TX) 
GB3KM - Spennymoor, Co Durham (adds 9cm TX) 
GB3FY - Fleetwood, Lancs (adds 3cm TX) 
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The repeaters will use digital transmission mode DVB-S. This is the same mode as commercial satellites use 
and therefore relatively low cost satellite receivers can be used to receive them. 


Book your place at the final Centenary event 


There is still time to book your free place (http://rsgb.org/main/about-us/rsgb-centenary-2013/ietrsgb-joint- 
meeting/) at the final, national, RSGB Centenary event. A meeting will be held at Imperial College, London, in 
the Huxley Building, between 6.30pm and 9pm on 5 December. The meeting is open to all and attendance is 
free, including refreshments. The meeting will comprise two lectures on amateur radio technology. If you are 
unable to attend the meeting, the proceedings are being streamed live on the internet thanks to the BATC. No 
registration is required to watch the video, go to www. batc.tv/streams/rsgbiet. Our thanks to BATC for 
making this possible. 


More from OFCOM 


Last month OFCOM issued their Amateur Licence Review Pre-consultation discussion. The full details can be 
seen at http://licensing.ofcom. org. uk/binaries/spectrum/amateur-radio/licensing- 
updates/Amateur_Radio_Licence_Review. pdf 


Weil Phil GD1HIA is an old dab hand at ATV, he used to live in Horfield (North Bristol) and used to regularly 
work John G3RFL in Clevedon, Somerset. 
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Now John lives in Cleveleys and Phil has moved to the I.0.M, but they hope to work when Phil goes portable 
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with his newly commissioned ATV Van. And also the whole thing pumps up too, with a rotator on it. 


Notice the Dish will it be possible to get into GB3FY when John gets it up and running ? 
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PHIL GD1HIA 
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SHACK scene is in an IRISH ATV shack receiving PHIL direct on the I.0.M a few years back (using 


a RFL TCG) on 23cm 


Ofcom spend 1.8 million on Ham Radio 


Ofcom claim to have spent £1.872 million on amateur radio in 2011/12. 


On Wednesday, following a stakeholder request, they released an addendum to the consultation on setting 
cost based fees for spectrum licences. It provides a breakdown of Ofcom’s spectrum management costs and 
invoiced fees by Wireless Telegraphy Act licence class. 


Read the addendum at 
http://stakeholders.ofcom. org. uk/binaries/consultations/cbfframework/summary/CBF_Addendum_to_Consulta 


Spectrum Pricing: A framework for setting cost based fees consultation 
http://stakeholders.ofcom.org.uk/consultations/cbfframework/ 


BBC TV visit FUNcube station at RSGB National Radio Centre 


On Friday, November 22 a film crew from the BBC Breakfast show visited the RSGB National Radio Centre 
(NRC) at Bletchley Park to interview the FUNcube Project team about the new educational amateur radio 
satellite FUNcube-1 (AO-73) 


BBC presenter John Maguire interviewed Graham Shirville G3VZV at the GB3RS station in the NRC. Other 
members of the FUNcube team were filmed making a SSB contact from the Bletchley Park car park using the 
linear transponder on FUNcube-1. 


Touch here to see our article on FUNcube. 
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Happy 2014 


I n late February 2013 CQ-DATV was born and with 6 issues published, it more than exceeded my hopes of a 
bi monthly ATV publication 


The format was unusual and quite a few of you had to get your head around eBooks, and either buy a stand 
alone reader or download a free PC eBook reader. 


The average download for each individual issue of CQ-DATV is more than 1200 and growing. We also listened 
to your complaints and on top of the three eBook formats, CQ-DATV is now published in PDF format. 


I know we all have a soft spot for paper magazines, but 2013 has seen the demise of VHF communications in 
the UK and the AGAF adopting electronic publication for overseas readers. 


We are just going to have to face up to it, electronic publications are the way forward and they do have 
advantages. 


1. Cost of printing and posting is almost negligent to the point where I have personally shouldered the cost 
of producing and delivering over 8000 magazines in 2013 

2. The disadvantage of only being able to read electronic magazines at the PC has been overcome by eBook 
readers 

3. The language barrier is beginning to melt as copy can be cut and pasted into free translation software. 

4, http links which (if you are connected to the Internet) deliver expanded information, video and files, some 
of these links are short lived and can only really be exploited if the magazine is published frequently 
hence we are striving to move from a bi-monthly to a monthly publication in 2014 


So some of the traditional geographical barriers to ATV magazines are now being eroded by CQ-DATV, that at 
no cost is available throughout the world, I hope that our publication will provide the glue that is necessary to 
bond and unite our hobby. 


2014 is going to be a challenging year and it will deliver its problems and success’s. The top success will 
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undoubtedly be the launch of DATV Express which was engineered by TV amateurs for TV amateurs and I 
hope CQ- DATV has informed and kept you all up to speed on its progress. 


2014 is also going to have a down-side for us here in the UK with spectrum cuts looming, representation has 
been made to the regulator OFCOM, but alas little representation has been made to our legislators. We all 
have MP’s but I wonder how many of us has brought our personal representative up to speed on our 
problems. If I can explain how another organisations has tackled this communication problem and lets decide 
if their approach would work for us. 38 degrees flag up problems almost daily to their Internet readers too, 
but then they have a more effective approach. They also provide their members with a well written standard 
letter, and a click link that requires your post code to identify your MP’s email address, so you can forward it. 
There is also an opportunity to edit it, if you feel it necessary. There are 80,000+ Amateur Radio Licenses in 
the UK, add to this your friends, who also might like to forward the letter, it will make a sizable download for 
any MP. Will it work ! well if we don’t try it we will never find out, alas it is too late for the UK but perhaps 
other countries, that might in the future face the same problems, this might be worth trying. 


Off my soap box please relax and enjoy CQ-DATV7 and remember if you like it and would like to see more 
issues, we need your contribution and remember CQ-DATV is ATV and all that will stop it becoming a monthly 
Magazine is your contributions to editor@cq-datv.mobi 
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DATV-Express Project — October update report 


By Ken W6HHC 


Art WA8RMC had a very productive month. He received 100 blank PCBs in early October from Sunstone 
board fabricators. On the same day Art took the blank boards and the components to a local board assembly 
house. The “pick-and-place” robots whirled and soon four boards came out of the reflow solder oven and into 
Art’s hands. All four boards worked!!! These four boards are now being held in reserve by G4GUO for anyone 
interested in helping with the software development...and will be sold at a significant discount to the purchase 
price. “Interested and willing” software programmers should contact Charles G4GUO. 


The blank PCBs are arranged as 2x2 arrays. The photo below shows the robot arm spinning to the right 
location in order to lower the SMT component onto the correct footprint...and the board array underneath 
shifts so that the arm can reach all four boards. 
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Pick-and-place robots place components down onto a panel of four boards 
A short MPEG4 video of the pick-and-place robot in action can be found at: http://www.W6ZE.org/DATV/ 


One of the changes that Tom WB6P implemented with this latest etch-update of the board was to flood the 
ground etch around modulator chip U4 and the SMA RF connector and the upper-right-hand mounting hole. 
The etch-flood exists on the top layer, ground layer, and bottom layer in order to carry heat away from the 
modulator. Plenty of heat-conducting-vias were added by Tom to connect all of these layers together. Art ran 
some temperature tests and reported the top of the modulator has a temperature-rise that is 7C degrees 
cooler than the earlier etch with no heatsink and no fan. 


New Rev E etch produces a U4 temperature rise of 38.9 C (no heatsink) Older Rev D etch produces a U4 
temperature rise of 46.0 C 


Page 15 


a yh at i r 4 

Reeve dane 
at eater! aa ‘ 
Shas STE: Ne ft | 
He Bae BS ao 


ite 


% | 
", 2 cout relele, 
LR, 
oF 


The new Board Layout (Rev E) used in the Pre-production Design 


Further testing by Charles G4GUO and analysis by Jean-Pierre F6DZP (using the Tutioune analyzer) resulted 
in being able to determine that problems with PCR timing fluctuations were a direct result of the poor clocking 
inside Hauppauge video-capture unit. A google search was able to confirm that the Conexant chip used inside 
the Hauppauge units resulted in a 27 MHz clock that jittered and/or skipped enough to produce a PCR that 
was rejected by most of Art’s STB units. As explained last month, all of the other seven STBs and receivers 
used by the project team work OK with the Hauppauge-originated PCR timing. Charles implemented a 
massive software timing design change for the PCR time-stamp where the PC starts with the Hauppauge 
clock, but then recalculates the time stamp based on the PC timing. Charles came out with the “proof-of- 
concept” v1.07 software build allowing the PCR timestamps with our own calculated clock as suggested by 
other internet-found work-arounds. Now all of Art’s STB units and his Tutioune-S2-1600 analyzer can receive 
DVB-S video and audio OK. 


Ken W6HHC spent most of the month working on drafts of a User’s Manual for the DATV-Express hardware 
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and software. The draft of the manual is now up to 17 pages. Tom WB6P just received his first DATV-Express 
board and now will be the alpha-tester for the User’s Manual. 


Charles also presented a short slide presentation (remote from home by Skype) on the DATV-Express for the 
for the BATC CAT13 convention at Finningley. Charles also explained that the project team expects to have 
the boards available for general sale in January, however the software is not quite ready, and hence the 
delay. As mentioned earlier, Charles is looking for programmers willing to help with the software. Contact 
G4GUO directly at GEGUO@ARRL.net if you are willing to help. 


All questions are welcome. 
“Full speed ahead”...de Ken W6HHC W6EHHC@ARRL.net 


Touch here to read the latest (November) update report - ED. 
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A Digital World - part 1 


By Richard VK4XRL 


There has been much discussion around the table relating to be able to obtain digital transparency 


throughout the DATV process. Up to now somewhere we have to convert digital back to analogue not once 
but maybe twice. 


Let’s start at the source and then hence to our DATV transmitters. In my early days we had to build our own 
SPG’s, colour coders, test generators and switchers and press into service the VHS etc. In other words we had 
to roll our own equipment. Today it’s a different story, most things are black boxers you can arrange together 
to obtain the required result. 
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Mike Cox over the years has written many articles on digital equipment including SDI switcher, Test signals 
and SDI test generator. These articles can be found in past issues of CQ-TV from around issue 200. Maybe a 
PCB needs to be made with SDI test signal generator and SDI output DA ,including a SDI to composite output 
for checking? 


With the PC software programs such as VMix and the like it’s very easy to keep most things within the digital 
domain to a point including capture cards (although the input maybe composite or S-Video). 
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So what about the output? How do we connect to the DATV transmitter? Trevor and I talked about this and 
wondered would HDMI work. My laptop had HDMI output and you can get video cards with HDMI DVI outputs 
also. At this stage I am still converting back to composite using a small interface device from EBay. 


That is because the SR-System Encoder is set for composite or S-Video. Stefan does make an encoder with 
HDMI but maybe a little costly or overkill for some. 


Another way would be to use either a SDI output card on the Desktop or a HDMI to SD1 converter on the 
laptop etc. Therefore the SR Systems encoders would require a SDI input card that would interface to their 
encoder. 


It is possible also to use the ‘Raspberry P’ as a media player to do the same thing. It has two outputs being 
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HDMI and AV. 


ASI could also be used although I haven’t seen many video cards with ASI outputs, again SR-System do have 
an ASI input board. 


It would also be possible to use a small HDMI switcher or SDI switcher to enhance the production if required. 


The next major drawback is the conversion from the digital DATV receiver in the repeater to composite and 
back again before transmission. I know of one person that has a SDI system only to find the repeater is the 
weak link in the chain. 


There are some digital receivers around that have SDI outputs and again if you’re using SR system boards 
then a SDI input board would be required. 


Also SR-Systems have NIM’s units available that also could be used either by themselves or interfaced with a 
2TS MiniMux so that switching between an analogue system and digital can be made automatic depending on 
the settings of the MiniMux unit. 
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This is only a fleeting glance of what can be achieved and where the new players such as the DTXI from the 
BATC can forge ahead. 


I have not mentioned the method proposed by Grant ZL1IWTT, ( http://www.gqsl.net/zl1wtt/S-D.htm ) 
however I hope to see more articles on this subject in future issues of CQ-DATV as it’s an area I believe that 
major players are looking at. 


If you have any different approaches that you have been doing or working on not mentioned here and you 
would like to contribute then please contact editor@cq-datv.mobi. It’s our hobby for everyone to enjoy 
whatever your experience happens to be. 


See you all on DATV 


Richard VK4XRL 
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Known DX DATV Records 


by Ken W6HHC 


White watching the Video Archives of the BATC CAT13 conference presentation on DATV Proceedings, I 
heard Noel G8GTZ list some recent DX DATV QSOs on 70 CM. The longest receptions involved G8GTZ and 
F1FY for 696 KM over the two day period of the International ATV Contest, last September 


Received 70 CM DATV at G8GTZ 


I am still in the process of researching some of the longer 23 CM DATV QSOs that may have occurred during 
the same IARU ATV contest. My current updated list of known DX DATV Records is shown below. See more 
details (including some analog-ATV records) at www.von-info.ch/hb9afo/records/recordse.htm If anyone 
knows of other DX DATV QSOs please contact me directly at WGHHC@ARRL.net 
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Known Digital-ATV DX Records 


updated 2013-12-01 
by Ken W6HHC 


124 KM JA6DME & JA6EES 2011-11-12 
Locations Mont Ten-Zan and Mont Ge-Zan 


450 KM HB9JBC & F4CXQ 2005-06-21 
Locations JN40CT (Sardinia) and JN12OH (Spain) 


341 KM JLIBLF & JHIGED 2011-08-06 
Locations Mont Chokai-san and Mont Kashimayari-gatake) 


252 KM JA6SPI & JASMFY 2009-11-03 
Locations ?? 


440 KM G4KLB & GiILPS 2010-10-11 
Locations lO90BR and |IO94EQ 
(tropospheric ducting - one-way DATV) 


419 KM G4KLB & MODTS 2010-10-11 


Locations Bournemouth, England and Yarm, England 
(tropospheric ducting) 
fe ee 


379 KM VK3RTV(RPTR) & VK7EM 2011-02-23 
Locations Mount Dandenong, Victoria and Penguin, Tasmania 
(operators VK3BFG, VK3DQ , VK3WWW and VK3TRX) 


252 KM JASGYU & JAGJNR 2009-11-03 
(1 Watt) 


696 KM F1IFY to G8GTZ 2013-09-24 

(DVB-S 2MS/sec FEC=1/2 - - one way reception) 

696 KM G8GTZ to F1FY 2013-09-25 

(DVB-S 2MS/sec FEC=1/2 - - one way reception reported by FM) 
Locations 1091KH (near Basingstoke) and JN16VB (near Roanne, France) 


528 KM G3PYB & F5AGO 2013-09-24 
(DVB-S 2MS/sec) 
Locations near W YORKSHIRE and JNO6DP (near Poitiers, France) 


373 KM G8GTZ & F3YX 2013-09-25 
(DVB-S 2MS/sec FEC=1/2) 
Locations 1091KH (near Basingstoke) and JN18AP (near Limours, France) 


121 KM KH6HTV & KORZ 2011-11-21 
(video resolution HDTV 1080) - protocol ITU-T/J.38 QAM-64 - one-way DATV) 
Locations Cheyenne, Wyoming and Boulder, Colorado 
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TV Amateur is a German Language ATV Magazine It is published 4 times a year and if you would like to 
subscribe go to http://www. agaf.de/ 
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Conferences on Amateur Television Ancient and Modern 


By Trevor G8CJS 


J uly 24-26 1970 was the first time I recall BATC using the word CAT (Conference on Amateur Television). 
The event was run at Churchill College Cambridge and was an event all of us will remember. There had been 
ATV meetings before and meetings since but this was the first CAT and it even had its own Logo. 


Vee 4 


The kit used at CAT 70 (sorry for the poor quality pictures) 
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The set up at CAT 70 
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Ian Waters G3KKD/T home set up 


The event was masterminded and run by Ian Waters G3KKD.The chosen venue was Churchill College 
Cambridge. This was a brilliant venue, it was out of term time and the venue, offered accommodation, food 
and an excellent lecture theatre with full facilities. Also the East Anglia region was in those days a very active 
region for ATV. ( it is a pity there is virtually no activity there today!). There were two reasons for the 
activity. First it was a centre of the electronics industry, being among others, the home of Pye and Marconi, 
bringing with it a grouping of amateurs. Secondly the flat country was favourable for UHF propagation. The 
event was supported by Pye TVT who loaned a colour broadcast camera. For many visitors it was the first 
time they had seen one working. CAT 70 attracted visitors from Switzerland, France, Holland and Germany. 
One from Germany was Uwe Kraus, later prof Kraus, who was responsible for the AGAF MPEG 2 coder/DVB-S 
modulators which were used extensively in the early 2000s at the start of DATV. 


My personal favourites were Henry Neal G3REH who presented his insert from the top of his aerial tower and 
Graham Shirville G3VZV who presented his live insert from a river boat along with Ian Waters studio links 
which included a video tape insert of his own station (cutting edge in 1970). Those were the days of 405 line 
AM TV transmissions on a 70m allocation that extended to 450MHz, providing enough band space for Jeremy 
Royle G3NOX to receive and relay G6WJ Ralph Royle’s (his father) ATV transmission to the venue. After the 
event various local members entertained the overseas visitors at their homes. 
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Ralph Royles G6W3J/T Relay via GGNOX/T 
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Alan Pratt and Camera in the CAT 70 Studio 


There was a video tape made of the event, I know I used some of it to edit together the Ian Waters 
biography which can be seen in the BATC streamer video tape library www.batc.tv , select film library, 
classics and Ian Waters. If the full CAT 70 tape ever surfaces I will put it on the streamer. 
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John Lawrence's GW6JGA/T Exhibition Display 


Lets wind the clock forward to CAT 13 Held at Finningley Doncaster October the 26-27th 2013 This was the 
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venue for CAT 13. this had a series of lectures, Flea market and a fix and test area for those with kit 
problems that need some state of the art test equipment and expertise to solve. 


When I arrived the first Lecture KU Band LNB developments was in progress with Bryan Harper talking to an 
audience of around 50 people Ian Waters G3KKD the CAT 70 organiser was in the audience. 


There is no doubt this is one of the best equipped amateur radio clubs in the country, located at what was 
once part of RAF Sandtoft, and is now home to Finningley amateur radio club. It has exceptional views, 
communications, classrooms and workshops. I went along on the Saturday to see this venue and what was 
happening there. 


The event was being streamed via the BATC streaming kit which must now be 6 years old and still working 
well and a big leap in technology from the CAT 70 kit. 
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Graham G3VZV was in the hot seat. and Henry Neal G3REH recording his own back up version (just in case), 
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both CAT 70 veterans. 


I have to admit it was good to see some old friends and Henry is definitely up there. 


While the Lectures were progressing the test and fix area was in full swing 
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With Martyn G8FEK (Picture Left) and Martin G7CKX ( Picture Right) checking out the performance of a 10GHz 
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Horn using Martyn’s personal test equipment. 


Further down the corridor was the Finningley workshop and constructional area manned by Bob G7AYU this is 
where the new members train in the art of construction 2013 style, by surface mounting chips onto a plentiful 
supply of redundant PCB’s which are ideal for training purposes. 
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Also on display in the workshop was the 3.4GHz DVBS transmitter for GB3KW 
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Meanwhile the next lecture of the day had started in the other room with Phil MODNY and the intricacies of 
High Altitude Balloons. This was going to be an actual balloon launch but the weather intervened and it was 


reduced to a Power Point Presentation 
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parc 


British Amateur 
Television Club 


There was also a small flea market set up outside the club, no amateur radio event should ever be without 
one 
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Finningley is indeed an impressive Amateur Radio Club with a very delightful venue and well worth a visit and 
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they were a very gracious host for CAT 13 and are always open to new members see 
http://www.gOghk.co.uk/ 


Perhaps worth remembering the history of the Venue. 


For those of you that missed the live lectures from CAT 13, the first 11 lectures are now available on-line at 
the following links 


BATC review = http://www. batc.tv/streams/cat1301 

LNB developments = http://www. batc.tv/streams/cat1302 
HAB introduction = http://www. batc.tv/streams/cat1303 
Early colour cameras = http://www. batc.tv/streams/cat1304 
SMD techniques = http://www. batc.tv/streams/cat1305 
DTX1 DVB-S xmtr = http://www. batc.tv/streams/cat1306 
DATV in practice = http://www. batc.tv/streams/cat1307 
Spectrum matters = http://www. batc.tv/streams/cat1308 
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10 GHz Tx multipliers = http://www. batc.tv/streams/cat1309 

10GHz PLL LNBs Archive = http://www. batc.tv/streams/cat1310 

ISS HAMTV = http://www. batc.tv/streams/cat1311 

ATV operation in the North West = http://www. batc.tv/streams/cat1312 
DATV-Express update = http://www. batc.tv/streams/cat1313 

Potential new Narrow Band ATV modes = http://www. batc.tv/streams/cat1314 
Digilite update = http://www. batc.tv/streams/cat1315 
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DATV talk 04 
Bench-Testing a DVB-S Transmitter — Part 1 


by Ken Konechy W6HHC and Robbie Robinson KB6CJZ 
Reproduced from the Orange County Amateur Radio Club newsletter. www.W6ZE.org 


[Please Note - This is the third article in a series of DATVtalk articles to introduce Digital-ATV to hams for this 
new area of ham radio. The article was originally written in 2009 for the OCARC newsletter. Since, 2009, 
there have been changes and improvements in technology...but there is still a basic problem (most severe in 
US) that too few hams are using digital-ATV. This article has been now updated to reflect new knowledge 
about DATV that we have learned and reflect the most significant changes since 2009. ] 


In the CQ-DATVS5 issue, the DATVtalk02 article presented an introduction to Digital-ATV. In the CQ-DATV6 
issue, Robbie-KB6CJZ and I teamed-up in the DATVtalk0O3 article to present a top-down approach for planning 
a DATV Station that resulted in selecting the DVB-S protocol standard. In this DATVtalk04 article, Robbie and 
I team up to test and share the initial test results of the DATV station we had planned. 


Raw NTSC Video 
Data-rate is about 
168 Mbits-per-sec 
when A/D digitized sp Systems SR Systems 
MPEG-2 MiniMod DVB-S 1xTS Station Receiver 
Analog NTSC Encoder Exciter Using DVB-S SetTopBox 


Video Source 


u "N H 1.2 GHz 
-Forward-Error-Correction | '2°'" DVE-S 


MPEG-2 | /Q Baseband Modulator Satellite 


Compressor 
Analog I/Q-to-QPSK Modulator | 


Audio Source 


Composite 
Video 


: QPSK with Symbol-Rate of 
Compressed Video 2.25 Msymbols-per-sec supports 


pagppibannd is spout Data-rate of 2.7 Mbits-per-sec 
2.4 Mbits-per-sec if FEC = 2/3 


Figure 01 Test Set-up for DVB-S exciter bench tests 
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Configuring the DATV Transmitter 


A block diagram for the set-up for testing the DATV transmitter “exciter” for the DVB-S protocol is shown in 
Fig 1. The two critical boards for the DVB-S station are the MEP-2 encoder board and the MiniMod DVB-S 
exciter board for 1200 MHz band. These boards were purchased from SR-Systems located in Germany (...see 
links at the end). Fig 2 shows a “breadboard” for the two-board DATV exciter station. Note (at this point) that 
we have not yet added an RF power amplifier to the test set up, so we tested with only 1 mW output on 
1.290 GHz. The RF power amplifiers will be discussed in detail in the next in-the-series-article called 
DATVtalk05. 
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Choosing the transmitter frequency and all other setups and adjustments with the DVB-S exciter board and 
the MPEG2 encoder board are made through an RS232 interface connected on the DVB-S Exciter board. I 
used a RS232-to-USB adaptor to plug the RS232 cable into the notebook computer. By running a Windows XP 
application called “Hyper-Terminal”, I can read out the settings on the boards and make changes to the 
settings on my computer screen. [NOTE: in Windows7 and Windows8, the “Hyper-Terminal” application is no 
longer supplied by Microsoft. For Windows7, I now use a terminal program called uCon terminal emulator 
(www.umonFW.com/ucon/) to communicate with the SR-Systems board.] Shown in Fig 3 is a typical display 
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of the settings menu as seen on the notebook computer. 
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DVB MiniMod Firmware V54.34 LOWDVBT 
(c) 2009 maintech GmbH 


OnBoard VCO: ADF4360-0 

Real HF output range from 575000 to 1425000 kHz. 
FPGA firmware v042. 

Encoder firmware upload done (tvp5146, 
0x01600425). 


MiniMod Mainmenu 
1) show status 

2) Input Settings 

3) Modulation Settings 
4) Video Settings 

5) Audio Settings 


6) PSI Settings 
7) PID Settings 
>3 


Modulation Settings 

1) TX Enable (ON AIR) 

2) Output Frequency (1290000 kHz) 
3) Spectrum (normal) 

4) Carrier Only (no) 

5) Output Gain (12) 

6) Symbolrate (2500 ksym/s) 

7) Coderate (FEC) (3/4) 

0) exit menu 

> 
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Figure O03 -— Computer display of SR-Systems menu 


For the test set-up, a very simple % wavelength wire was inserted into the RF SMA connector and used to 
provide a 1.2 GHz vertical antenna on the XMTR, as shown in Fig 4. 
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Figure 04 - Simple %4-wave vertical antenna used for testing the DVB-S exciter 
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For the first step, we used W6HHC’s trusty Kenwood TM-741A FM receiver to confirm that there was a nice 
strong RF signal centered around 1.290 GHz when the DVB-S exciter was turned on. 


Configuring the DATV Receiver 


The heart of the DATV receiving station is a ViewSat Model VS2000 Xtreme DVB-S SetTopBox (aka FTA or 
Free-to-Air) shown in Fig 5 (the STB unit is shown on the right-hand side). Ken and Robbie both bought this 
model used on e-Bay. The price was right; less than $75, including cost of shipping. 
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Figure 05 —- The DVB-S testing set-up 


As the block diagram in Fig 1 shows, the output of the STB sends Composite Video to the USB port on the 
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Dell notebook computer via Composite-Video-to-USB converter that costs about US$¢50 on the Internet. I 
bought a Startech.com USB 2.0 converter (new) via Amazon. Fig 6 shows a photo of the Startech.com USB 
2.0 converter. Note that this model does not send the audio to the computer, only composite-video or S- 
video. The Startech.com product is primarily designed to capture video files to a disk on a computer and to 
take “snap shots” of video streams. It includes a software program called GrabBee that allows the USB data 
to be displayed on the computer screen. 
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The computer screens in Fig 7 and Fig 8 are being displayed by the GrabBee application software and device 


drivers for the video-capture dongle. 
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Figure 07 - The STB Configuration menu for editing received frequencies and other settings 


The hardest part of our first testing session was to determine how to use the SetTopBox receiver to tune in 
the frequency we wanted, 1.290 GHz. This was not easy. Robbie determined from inspecting the STB menus 
that the STB local oscillator was 10,600 MHz. So, on this particular brand of STB: 


e STB Search Freq = XMIT Freq + 10,600 MHz 
e STB Search Freq = 1290 MHz + 10,600 MHz 
e STB Search Freq = 11890 MHz 


Because each brand of STB has a different user’s interface...we could never determine how to command our 


STB to search-and-find our signal on a frequency of 11,890 MHz. So we tried a different approach and added 
a “new transponder” to the GALAXY 10R Satellite settings already on the STB. Now we could edit the 
frequency for the new transponder to 11890 MHz. Fig 7 shows the settings for new ‘transponder 33” is 
configured to 11890 with a Symbol-Rate (S/R) of 2500 (Ks/sec). 


Robbie explained there are two cautions hams need to take on the antenna connector of satellite STB’s: 


1) The centre conductor of the STB antenna F-connector has a DC voltage present that is normally intended 
to power a remote LNB (low noise block) converter box near the satellite dish antenna. Do not short the 
centre conductor to ground. The fuse is normally soldered down to the PCBA inside the STB (not an easy task 
to replace). Robbie installed a “DC Block” adaptor to the antenna F-connector to prevent an accidental short 
circuit. 


2) The STB receiver RF amplifier is quite sensitive and designed to receive tiny microWatt signals (typically 
-20 dBm to -70 dBm). We feared we could blow out the STB amp if the received signal is too strong. For 
initial testing, Robbie inserted some 50 dB of attenuators on the antenna...knowing we could always remove 
the attenuators once we knew the signal strength 


First DATV Test Pictures Received 


Once we determined how to correctly configure a “transponder” setting for our frequency on the STB, the 
picture magically appeared on the notebook screen....crystal clear!! A photo of our first test pictures is shown 
in Fig 8. To add a little professional touch to the received pictures, Robbie-KB6CJZ inserted his text generator 
in series with the video input to the MPEG2 encoder board. You can see the text "W6HHC ORANGE” show up 
in the upper-left corner of the DATV picture in Fig 8. 
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Figure 08 - First DATV test pictures (of Ken W6HHC) are displayed on the Dell notebook computer 


Page 64 


The first thing that we noticed was that the audio had very little latency (delay) from real time. Probably 
about 1 second. For the first test trial, we had set the Symbol-Rate on the transmitter menu to 2.5 
Msymb/sec and the MPEG2 databit-rate setting to “MANUAL” and 2.5 Mbits/sec, while FEC was set to 3/4. 
There was noticeable latency in the picture motion and also a noticeable “jerking” to the motion. We were 
confused to understand what was going on?? Why were we seeing so much video motion jerking ?? 


The answer appeared with a little more testing at higher Symbol-Rates. When the GrabBee software was set 
for default 720 pixel wide picture, the jerking was gone. When the Grab-Bee was set for a 1024 pixel wide 
picture (full screen), the jerking was extreme. The settings on the transmitter were NOT incorrect, but the 
receiving notebook computer and its display lacked the processing speed to convert the NTSC video pixels 
into a full display screen at 1024 pixels wide at the frame rate. The notebook computer was probably 
dropping five frames (or more?) to process one frame at 1024!! 


Inspecting RF Bandwidth 


Robbie used his HP Model 8559A Spectrum Analyser 0.01-to-21 GHz plug-in (installed in a HP 182T display) 
to determine the quality of the transmitted QPSK RF signals. Ken used his Rigol Model DSA815-TG Spectrum 
Analyser (0.01-to-1500 MHz) and compared RF signals. 
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Figure O09 - Robbie-KB6CJZ inspects RF bandwidth with an HP spectrum analyser 


Both spectrum analysers were set to 1.290 GHz, @500 KHz per /div (horizontal) and a bandwidth at 30 KHz. 
RF input was set at O dB with a two inch sniffer on the HP and a direct input was used on the Rigol. Robbie 
checked the signals bandwidth which was reading about 3.5 MHz. The DVB industry literature explains that 


“allocated” RF bandwidth for a QPSK (DVB-S) signal is predicted as: 


e RF Bandwidthallocated = 1.33 x Symbol-Rate 
e RF Bandwidthallocated = 1.33 x 2.5 MSymbols/sec 
e RF Bandwidthallocated = 3.33 MHz signal 


17:33:04 2013-11-11 
Status Ref 0.00 dBm Att 1005. 
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Figure 10 - A close-up of the 1.290 GHz signal RF bandwidth on the Rigol spectrum analyser 


display 


So our measured bandwidth looked as expected. The signal looked clean and did not drop out (or even 
change much) when the video was removed. No out-of-band testing or other testing was performed. More 
test reports will come in later DATVtalk articles. 


Findings and Plans 


The DATV station works like we had hoped it would work. The picture really is crystal clear. But, we need to 
still better understand computer display-density processing limitations when displaying DATV video. We will 
do more testing at various Symbol-rates and data-bit-rates. Then as a next step, we plan to amplify the RF 
output from 1 mW to around 10 W. Then we will do some cross-town distance testing. 


Contact Info 

The authors may be contacted at KB6CJZ@ARRL.net and W6GHHC@ARRL.net 

Useful D-ATV Links 

AGAF D-ATV components (Boards) - see www.datv-agaf.de and www.AGAF.de 

BATC info site for DTX1 exciter - see www.DTX1.info 

British ATV Club - Digital/DigiLite/DTX1 forums - see www.BATC.org.UK/forum/ 
SR-Systems D-ATV components (Boards) - see www.SR-systems.de 

Amateur Television of Central Ohio —- see www.ATCO.TV 

Orange County ARC entire series of newsletter DATV articles - see www.W6ZE.org/DATV/ 


Yahoo Group for Digital ATV - see groups.yahoo.com/group/DigitalATV/ 
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Fixing WinTV v6 for DigiLite 


Clive Reynolds G3GJA / G8EQZ 


WinlV v6 


TV for the digital generation” 


Hauppauge! 
— aaa 


Having got the DigiLite boards built for 23 and 70cms shortly after the launch I was soon looking for 
Hauppauge PVR-x50 and similar cards for the dedicated digital PC that I had available. A trawl on eBay netted 
a PVR-350 card complete with the WinTV v6 software on disk. While the card and software worked fine as 
intended I found that I was unable to use it with the DigiLite system because the WinTV v6 software would 
not remember the settings that controlled the symbol rate needed to match the DigiLite configuration. 
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EY WinTV Settings 
fm View ™: Movies |e Snap Shot Audio Color | 


DYCR Record File Path 
fe: \MyVideos', 


Pause Mode Record Path 


[c: SMyVideos', 


Pause Buffer Size 


fi000 hue 


Quality Level 
[SR1500-FEC3/4 7| 


SA1500-FEC3/4 


SAAN0U-FEC G4 


The record settings after registry modification 


The settings area is found by clicking the preference button and then selecting the movies tab. You should be 
able to modify an existing setting or create a new one by clicking the advanced button and making the 
changes in the appropriate property sheets that are displayed but I could never get the program to save any 


changes. 
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x| 


Configurations Video | Audio | 
—Qutput Stream | Rate Details (KBits/Sec)— |Video Resolution 
C Program ( Constant € Variable | |( 720x480 


© Transport 2920 Bit Rate { 480x 480 
C MPEGT | [7 Bit Rate PEAK) 352x480 
(* DVD : 

r VCD 


GOPs — 
@ svcd 56 & 


coca 


The advanced video property sheet set up for 4MS/s with FEC ’%2 


Whenever I went back to the same settings they had reverted to the default installed by the program. I also 
tried running the software on Windows XP and Windows 7 32bit and got the same result. 


I also tried downloading WinTV v7 and got no further forward so I then tried the GB-PVR v1.47 software to 
control the card. This worked and it did allow me to get the DigiLite on the air but I found the user interface 
very clunky and it was real pain having to set up the record timer every time I wanted to transmit some 
DATV. In addition, it’s not possible to set low symbol rates without manually editing an .ini file and then you 
have to be careful not to go into the configuration again or the program will crash. 


I decided to have a look again at the WinTV v6 program again with a view to making it usable with DigiLite 
and started with looking for the registry entries that stored the recording parameters using the built in 
Windows registry editing program regedit.exe. The settings were found here: 


HKEY_LOCAL_MACHINE\ SOFTWARE \ Hauppauge \ hcwtvwnd\SagHarbor\ Configs 


Page 72 


#’ Registry Editor 


File Edit View Favorites Help 


7-2ip 
AGEIA Technologies 
ATI Technologies 
Brooktree 
BrowserChoice 
CBSTEST 
Classes 
Clients 
Dolby 
DTS 
Foxit Software 
Globespan 
Google 
Hauppauge 
~ | audiosel 
fF 74 Channels 
 epademo 
) hewbtexx 
b heweustom 
be HewDriverInstall 
|) hewPNF 
hewSlip\Writer 
hewsmd 
- ) hewtvdlg 
Eh | hewkvwnd 
J) atsc 


vB Be Ber 


Bs 


eo he Be Eel A) 


s bridgehampton 


4 DYBS 
DYBT 
#1 | MCSoftPyr 
|. J) Parser 
| Roslyn 
) SagHarbor 


Flo 


(TF 


» | ColorContrals 


Owarrida 


Name 


| Type 


| Data 


ab | (Default) 

fro|__LiveT¥ 

f9|__ Radio 

fio|SR1500-FECS/4 
ha)SR 1667-FECS/4 
fe| SR2000-FEC1/2 
#8|SR2000-FEC2/3 
8] SR2000-FEC3/4 
fis|SR2000-FECT/S 
Rio|SR4000-FEC1/2 
#'o|5R4000-FEC2/3 
fio) SR4000-FECS/4 
#'8)SR4000-FEC7/3 
$9|SREQ00-FEC3/4 


REG_SZ 
REG_BINARY 
REG_BINARY 
REG_BINARY 
REG_BINARY 
REG_BINARY 
REG_BINARY 
REG_BINARY 
REG_BINARY 
REG_BINARY 
REG_BINARY 
REG_BINARY 
REG_BINARY 
REG_BINARY 


5R1500-FEC3/4 

01 02 01 Oe 01 00 01 00 01 01 01 00 01 OF 01 02 01 0101 00 01 Ob 01 0001 Fa02 12 e002 17 7001 o0 
01 02 01 Oe 01 02 01 00 01 01 01 0001 OF 01 02 01 01 01 00 01 Ob 01 00 01 Fa 02 01 F402 03 e8 01 00 
01 02 01 0a 01 00 01 00-01 00 O1 00 01 OF 01 02 O1 01 01 0001 0a 01 00 01 Fa 02 06 Oe 01 0001 00 
010201 0a 01 0001 0001 00 01 0001 OF 01 02.01 01 01 00 01 O4 01 00 01 Fa 02 06 d6 01 00 01 00 
0102 01 0a 01 00 01 00 01 00 01 00 01 OF 01 02 01 01 01 00 01 Oa 01 00 O1 Fa 02 05 4601 0001 00 
0102 01 0a 01 0001 0001 00 01 00.01 OF 01 02 01 O1 01 00 O1 0401 00 01 Fa 02 07 58.01 00 01 00 
01 02 01 0a 01 00 01 00:01 00 01 0001 OF 01 02 01 01 O1 00 01 Oa 01 00 01 Fa 02 08 Sc O81 OO 01 OO 
01 02 01 0a 01 00.01 0001 00 01 0001 OF 01 02:01 01 01 00 01 O4 01 0001 Fa 02 09 €2 01 0001 00 
01 02 01 0a 01 0001 00 01 00 01 01 01 OF 01 02.01 01.01 00 01 04 01 00 01 fa 02 Ob 68 02 0001 00 
01 02 01 0401 00 01 00 01 0001 O01 01 OF 01 02 01 O01 01 0001 O4 01 00 01 Fa 02 OF 62 02 00 01 00 
0102 01 0401.00 01 00:01 00 O1 O1 01 Of 01 02 Of O01 01:00 01 0a 01 00 01 Fa 02 11 88:02 0001 00 
010201 04 01 0001 0001 00 01 0001 OF 01 02.01 01 01 00 01 O4 01 0001 Fa 02 14 96 01 0001 00 
01 02 01 0401 0001 00 01 00 01 00 01 OF 01 02 01 0101 00 01 Oa 01 00 01 fa 02 1ac2 01 00 01 00 


A view of the modified registry entries 


It’s a good idea once you have found this key to save it before you do anything else in case you make a mess 
of the editing. Left mouse click the key to highlight it as above and then right mouse click it to bring up the 
drop-down dialogue box from which you choose export and store the key on your desktop with a meaningful 


name. 


(A registry file to automate this process, WinTV6.reg is available from the downloads page on the CQ-DATV 
web site. http://cq-datv.mobi/downloads.php- ED) 
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The next stage was to find out what effect the values in the key entries had on the settings of WinTV. This 
was done by innumerable cut & try experiments and noting what changed. To keep it simple, I'll only detail 
the parts of the key that have a bearing on using the card with DigiLite. The binary keys for each setting are 
comprised of 33 two digit hexadecimal values in one long string. 


dit Binary Yalue x) 


Value name: 


[SR4000-FE C23 


Value data: 


01 02 01 OA 01 00 O1 00 
0008 O01 00 01 01 01 OF O01 02 
DOLD" BL DL DL BO’ 01 DA. DL DO ........ 
OD18 O12 FA D2 OF 82 O02 DO DL cm..... 
0020 00 


Cancel | 


The registry value modification window 


In the table below I’ve included the hexadecimal position of the values in the key as that is the format used 
by the key editor that pops up when you modify the content shown above. 
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Value | Value | Setting for | DigiLite Hex 
Position] Position4 DigiLite4 Value-4] 
(Dec)4 (Hex) 
031 034 Sets:stream] DVD] OAq 
074 074 Video-Resolution4 720-x:5764] 004 
094 094 Variable/Constant Bit | Constant4 004 
| 179 114 Audio-Sample:Rate A8kHz4 019 
214 154 Audio-Bit:-Rate4 192kHZ] OA4 
2714 1B4 Video: Bit-Rate-MSB4 See:below4 | See-below] 
284 1Cq Video-Bit:Rate-LSBJ See:-below4 See-below] 


The hexadecimal values for the video bit rate must be worked back from the desired sample rate configured 
in DigiLite’s configuration program. For example, the recommended video bit rate in the DigiLite configuration 
program for a 4000k symbol rate with FEC of 1/2 is 2920kbps. Converting 2920 to hexadecimal gives B68. 
You can use the calculator program in Windows to do this; just put in into programming mode using the view 
option and then enter the decimal value followed by clicking the hex button. The least significant bytes (LSB) 
are the rightmost two digits, 68. The most significant bytes (MSB) are B or OB as it appears in the registry. 
When entering the value for the MSB value you must remember to add a leading zero if the value to be 
stored is a single digit as shown highlighted below. 
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Edit Binary Yalue E@ 
Value name: 


[5R4000-FE C12 


Value data: 


01 02 01 OA O01 00 O01 O00 
01 00 01 01 01 OF O01 D2 
0010 O01 01 01.00 01 OA 01 00 ........ 
0018 01 FA 026s 02 00 01 24 fh... 
0020 O00 ; 


Cancel | 


To edit the value place the mouse cursor to the right of the value to be changed and double click. Remember 
you must enter two valid hexadecimal digits or you will mess up the whole string. 


Here are some hexadecimal values for commonly used DigiLite symbol rates: 


Symbol-Rate-kS/s4 Video-Bit-Rate-kbps4]_| Hexadecimal-value4 
20004] 18704 O74E4 
20004] 21404 085C4 
20004] 253014 O9E24 
40004] 39704 OF824 
40004] 44904 118A4 
40004] 52704 14964 
13331 11801 049C14 


Having made the changes to the registry, start WinTV and then check the settings in the preferences section 
and make sure that the video bit rates are correct by looking at the advanced property video page. If all is 


well you can now select the setting you want and then start WinTv v6 recording with a couple of clicks on the 
red buttons. 
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I have also made a registry export from my system available for download for those that don’t want to run 
the risk of editing the registry themselves. You must have WinTV v6 installed and working as supplied before 
applying the download. To install it just double click it and follow the prompts to modify your WinTV v6 
settings. Note that this will overwrite all recording settings in WinTV, including most of the factory defaults. 


Please note that editing the registry or modifying keys can cause significant damage to your Windows 
installation and I accept no responsibility for any losses incurred as a result of your attempts to follow my 
instructions or using my registry export. 
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FUNcube 


UK Amateur Radio Educational Satellite 


Thursday 21-11-2013 saw the launch of the AMSAT-UK FUNcube. The events was streamed from the 
National Exhibition Centre at Bletchley Park on the BATC streamer. 


Would have loved some higher resolution pictures, from what appeared to be a single camera shoot using 
what I suspect is Vmix software judging from the strap lines which were very informative and kept all the 
viewers up to speed. 
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The sound track was at times missing and at best not informative of what was happening, but I think along 
with the other 200+ viewers I enjoyed the event and it was a chance to share the excitement with the AMSAT 
UK team from the comfort of my arm chair 


Well done AMSAT UK and congratulations from CQ-DATV 
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Electrical Power Subsystem 
Latest update at: 2013-11-21 07:42:32 UTC 
Name Value Min 
Solar Panel Voltage X 
Solar Panel Voltage Y 
Solar Panel Voltage Z 
Total Photo Current 
Battery Voltage 7886 mV 
Total System Current 23 mA 
Reboot Count 721 
EPS Software Errors 0 
Boost Converter Temp X 15C 
Boost Converter Temp Y 14.C 


Boost Converter Temp Z 15C 


Battery Temp 14C 


Latch Up Count 5v1 
Latch Up Count 3.3v1 
Reset Cause 


Power Point Tracking Mode 


The FUN cube data is decoded and displayed at 


Photo courtesy RSGB 
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Internet Television 


By Trevor G8CJS 


The Internet is virtually treasure trove for ATV, covering both ancient and modern pictures, stories and 
television broadcasts. let’s start with some nostalgia from the 60’s and what I think was the Hunstanton 
Bucket and spade rally, both these two pictures are from Mike G3TSO’s archive, I think they sometimes make 
you wish we had not had all the technical advances in equipment as it all looks so much fun. There are many 
more at http://www. gqsl.net/g3tso/Pictures.html 


TILEVISIOg eerie 
<e #- m.. 


& Fi 


Ainateie TV Hunstanton Rally 64 G6REH/T 


The /T call signs also belong to a time well past. You had to have a separate license for ATV transmissions. If 
you were a G8 then you were allocated a G6***/T mine was G6AGM/T. G3’s were allowed to keep their call 
sign and just add the /T suffix. 
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G6REH/T camera - G3KPO Mic - G3MMs + XYL 


Moving back to present day Ham Nation is a weekly broadcast, which goes out in the small hours of Thursday 
(2am in the UK) http://twit.tv/hn fortunately there are downloads of the programmes available on the site for 
those of us in different time zones. This is a programme that covers the latest in Ham radio and even Ham TV 
see http://ke6bxt.com/TWiT.tv/episode12/index. php 
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Don Hill (KE6BXT) Show Notes 
Episode 12 


—— 
Ets 


sode * 
ust 201 


p 
_ WaemRiaree 9 Aug 


It’s a partnership between TWIT TV and Bob Heil K9EID so expect some advertising. Every episode has guests 


via the Internet or Skype and the whole show is very professionally packaged. His co presenter is Gordon 
West WB6NOA and ep12 is an interview with Don KE6BXT one of the big ATV shakers in the USA 


Another of favourite is Amateur Logic http://amateurlogic.tv/downloads.htm. 
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Its presented by George Thomas W5JDX, Tommy Martin N5NZO, Peter Berrett VK3PB, the episode that 
stands out is EP 53 that covers how they make the programme, which is not easy with a presenter located in 
Australia. 


Episode 53 (High Def 1.42 GB) 

Episode 53 (Large 544 MB - H.264 - MP4 - iPod) 
Episode 53 (Large 359 MB -Windows Media) 
Episode 53 (Small 103 MB - Windows Media) 
Episode 53 (AUDIO Podcast 57.1 MB MP3) 
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http://arvideonews.com/hrn/ is the Site of Gary Pearce Gary used Kickstarter to raise funds to produce videos 
of the 2013 ARRL/ TAPR Digital Communications Conference in Seattle. TAPR is the showcase for the latest 
hardware and software advances in amateur radio and parts of it are now available in EP 99 on Gary's site 
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No it’s not an ATV set up but a great picture from IW6OCN who has a record of 438K on 23 cms ATV of 438K 
on 23 cms ATV. 


K/7?\\\ 


ORB 3G! ll 


Monitoring times is a new subscription eBook (what a good idea for a format) Gordon Bousman NW7D is 
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delighted about being able to read their copy on the move. I think the same goes for CQ-DATV readers 
Gordon see http://www. monitoringtimes.com/readingMTonipad. pdf 


BATC.TV 


BATC ATV streaming 


portal 


www.batc.tv is the BATC streamer, keep checking there are often live TV streams delivering interesting 
programs often at short notice. There are also member streams and repeater streams and you can watch 6 
simultaneously. The RSGB news is also available live on Sunday morning 
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Constructional Matters 


By Mike Cox 


z have been asked to write a few words about construction of kit, particularly relating to the use of surface 
mount components. Let me take you back about 25 years when I was getting Cox Associates going. In my 
previous existence, we had embarked on a series of thin film modules for things like crosspoints, and dc 
restorers for use in switch matrices. As I no longer had access to this source of supply, the driver was to build 
our own. As we had to use a different circuit design, prototypes were built using conventional pcbs laid out to 
accommodate SM components. 


Batches of these were made and assembled. The assembly method was crude - solder cream was laid down 
on the pads, the components were placed, and a Black and Decker paint stripper provided the reflow heat. 
One or two boards fried, but the majority worked. Our assembly sub-contractor, who was a tenant in our 
building, acquired an infrared reflow tunnel, and we were away. After a year or two, we got a thick film 
version of the crosspoint made. 


That is all very well when one is making quantities of products using large numbers of pcbs. As a home 
constructor, life is more difficult. Component sizes are dropping, and whereas 20 years ago, the 1206 resistor 
was common, now 0805, 0603 and even 0402 sizes are common. It is becoming difficult to find stockists of 
1206 resistors in all values. 
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I am grateful to Bernd Kaa, DG4RBF, who wrote an article in VHF Comms recently on this topic. 


If you are presented with a pcb, with all components, you only have to assemble it. This can be done in 
several ways, depending on the soldering method you choose to use. If the board is well tinned, and your 
components are likewise, additional solder may not be needed. A suitable flux is that is needed for the tinning 
to flow and anchor the component to its pads. 


If you use solder cream, then the cream has to be spread thinly onto the pads. The component then has to be 
carefully placed on the pads. The board is best kept flat and horizontal for this part. You do not have to place 
all components at once; it is better to place and solder a few at a time. Also leave ICs until later. For 
soldering, a small but hot bit is needed, [Some of the Weller Irons with appropriate bits are suitable] and a 
magnifying light is very useful, even a binocular microscope. 
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The object is to see what you are doing, and with 0.5 mm pad spacing, this is critical. 


Note that the solder cream or solder you use should be lead free as most components these days are lead 
free. Likewise cored solder should be lead free, but if you are not selling the product, this is not essential. 
Melting point of lead free solder or cream is about 30 C higher than lead/tin solder, and will need a higher 


temperature soldering iron. 


This will deteriorate quicker than a lower temperature bit, and should not be left on when not being used. 


It is worth experimenting with some bigger devices such as SOIC 14 or 16 pin ICs, and 1206 sized 
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components before attempting fitting a 0.5 mm multi-pin package. [Fig. 2 shows a typical 0.5 mm package in 
an HDMI splitter unit] You will have the better of me here because the finest [size] package I have fitted is 
the Gennum SDI 8 x 8 routing switcher, GX9533, which is a 100 pin package with 0.635 mm pin spacing, I 
also had to create the library shape for that one. 


If any one would like a bit of spare pcb with pads for larger devices to practice on, and perhaps one or two 
devices for fit, get in touch with me via the Editor, and I will see what I can do. Luckily a perusal of the 
Digilite Project parts list shows that most of the components are not the smallest. There are a pair of 0603 
inductors, and some 0805 capacitors, but the rest are 1206 or larger. 


One of the problems with solder cream is that the board frequently has a lot of very small globules of solder 
left on it that are difficult to completely remove. They probably won't do any harm, but they don’t look very 
pretty. 
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Bernd gives a good tip [among many] to placing ICs. He suggests laying the IC over its pads, then soldering 
two pins at diagonal corners of the chip. This then anchors the chip, and you can then go on to carefully 
soldering the other pins. 


He also makes some valid points about soldering irons, with advice not to use a very light iron, but one of the 
meatier Weller irons with a 0.8 mm bit. 
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Replacable 


The numbers on Weller irons indicate the temperature they work at; a —7 bit works at 3700 while a -9 bit 
works at 4800, a bit hot. 


One of the things I did while preparing for this article was to make a “Poor Man’s Ring Light” to use with my 
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Canon Ixus camera, which tends to be my workhorse. This has taken nearly 1900 pictures in the 4 or so 
years I have had it. 


| 


EO WEUSACEADS AT CORNERS Se 


TO PP3 BATTERY we iG). 6 


< | 
= ae 


The ring light is built on a piece of 0.8 mm FR4 cu-clad laminate, with a hole for the lens. Fig. 5 shows the 
construction. Three 3W LEDs were used in series, with a PP3 battery for power. 


At least two of the figures for this article were taken using it. The LEDs were “Super-Glued” to the laminate, 
as was the wiring and switch. “Velcro” pads at the corners anchored the panel to the camera. 
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CF, | . : : 
Fig. 6 & Fig.7 show a magnifier light in action. 


I hope I have covered the salient points about placing SM components in this short piece. There are some 
golden rules: 
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1. 1. Take your time. 
2. 2. Be able to see clearly what you are doing 
3. 3. Practice first on a scrap pcb. 


Good luck! I am off to get some flux from RS. 


List of suppliers 

A. FLUX 

Farnell :- FL88 flux, 15 ml pen, order code 876732 @ £6.97 + VAT 
RS :- RMA Solder Flux 9 g pen, order code 425-9379 @ £7.00 + VAT 


Rapid :- SMF12P, 12 ml pen, order code 87-4426 @ £5.67 + VAT [Prices correct at time of writing, December 
2011] 


They will also stock Weller and other makes of iron, RS stock solder cream as well. 
B. Illuminated Magnifiers 


RS http://uk.rs-online.com/web 


A range from bench magnifier @ £29.40 [+VAT], order code 137-452, to a flexible magnifier @ £44.25 
[+VAT], order code 137-480 


Rapid http://www.rapidonline.com 
Rapid’s own @ £34.11 [+VAT] order code 86-3366,Long reach mag lamp 


@ £358.24 [+VAT] order code 86-3333. 
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Machine Mart http://www. machinemart.co.uk/ 


I got my magnifier from here. They have many branches around the UK. 
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DATV-Express Project — November update report 


By Ken W6HHC 


Charles G4GUO released v1.08 software to the project team. The main change was to fine-tune and replace 
the “proof-of concept” v1.07 that had fixed the PCR clock-jitter problem that is caused by Hauppauge video- 
capture units (especially in linux). Also the organization of the GUI windows has been reorganized and is now 
more straightforward. Charles is working towards a final software clean-up effort before releasing the 32-bit 
and 64-bit software for production at the end of December. The production release of software will hopefully 
resolve a nagging I2C communications problem on initial startup. This IC problem is being caused by the 
FPGA code design and will occasionally results in the need to power-cycle the board and restart the software. 


Ken W6HHC continues to work on updating the USER MANUAL. The latest PDF draft (now 24 pages long) has 
now been uploaded to the project website. When Ken tested the new v1.08 software he discovered that his 
ancient (but trustworthy) P4 CPU running at 1.8 GHz was no longer fast enough to run the software with the 
new design that re-calculates the PCR clock. He partitioned his newer Win7 notebook (3 GHz dual-core CPU), 
loaded the ubuntu V12 LTS OS and now the v1.08 transmitter works perfectly. 


Art WA8RMC reports that all production boards that he has ready for production sales, test with at least 17.5 


dBm (around 55 mW) of RF output. This means the board can directly drive 30W RF amplifiers (3OW FM 
rating like DownEast 2230PA for 1.2 GHz). 
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PC Processing 
For DVB-S Protocol 
Hauppauge 
HVR-1950 
Analog MPEG-2 
NTSC / PAL Capture Card 


Video 
Source 
MPEG-2 


Encoder 


DATV-Express 
Exciter Board 
running 1.2 GHz DVB-S 


30 W (FM) Amp 


RF 
Power 


Analog 
die 


Source USB 


pa 


- 1.2 GHz 

1.2 GHz DVB-S 

DVB-S at around 
at ~50 mW 6 -to- 10 Watts 


Typical System Block Diagram running DVB-S on 1.2 GHz 


Art has recruited Bob N8NT (from the ATCO club) to help set-up the www.DATV-Express.com website. The 
web site will be “under construction” for a few more weeks, so we ask you to be patient. The PayPal payment 
method has been tested and you can download a PDF draft of the USER MANUAL from the web site (click on 
“DATV-Express Progress” link on left-hand frame at HOME) today. Anyone wanting to help improve the basic 
product software is welcomed. Art explains that as an encouragement, we are asking for a US$200 purchase 
donation (including shipping) which is our cost. Contact G4GUO directly if you are interested programmer and 
he will provide you with a “PromoCode” to enter...we still have two more pre-production boards reserved for 
early programmers that can ship today. After that we would like to market the complete board to ATVers at 
about US$300 plus shipping. Our goal is to not make a profit on this project but only recoup our 
production/parts costs in order to provide a low cost entry into DATV for Hams. The goal for the team is to 
‘begin taking production orders in January and then shipping immediately”. 


Questions are welcome. 


“Full speed ahead”...de Ken W6HHC W6EHHC@ARRL.net 
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Caption contest 


Just for fun.... 


Last issues picture is shown below. 
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“MMM ....The instruction say fit an SMA plug ?” - John G3RFL 


"I said RG59, I want be there when you fit the BNC connectors” - Trevor 

“Three guys set out to test worlds largest Hula Hoop on roof top” - Mike G7GTN 
“New designer range of ladies larger hoop ear rings soon available” - Mike G7GTN 
"The plug on the end. ? It’s a BNC.” - GBKZN 

And the winner is ..... 

G8KZN - congratulations. 


This issues picture is shown below. 
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Please send your entries to caption@cq-datv.mobi 


Page 109 


Information 


External links 


I f you have an eBook reader that does not have WiFi then you will not be able to use the hyper-links in this 
publication. 


If you have an eBook reader that has WiFi then you will be able too providing you are in a WiFi zone. 
But if you have a Kindle 3G then yes, but only to Amazon, and there is not a lot of ATV material on their site. 
Smart phone reading apps are ok providing that you have a 3G data connection. 


Note: These links will fire up your devices browser and if you are using 3G/4G then you will incur 
data usages charges. 


Legal Niceties (the small print) 


E&OE. Whilst every care is taken in the production of this publication, dotMOBI accepts no legal responsibility 
for the advice, data and opinions expressed. dotMOBI neither endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No guarantee of accuracy is implied or given for the 
material herein. dotMOBI expressly disclaims all liability to any person in respect of anything and in respect of 
the consequences of anything done or omitted to be done wholly or partly in reliance upon the whole or any 
part of this publication. 


As the regulations for the operation of radio frequency equipment vary in different countries, readers are 
advised to check that building or operating any piece of equipment described in dotMOBI will not contravene 
the rules that apply in their own country. 


All copyrights and trademarks mentioned in this publication are acknowledged and no infringement of the 
intellectual copyright of others is intended. 
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Notice to Contributors 


Authors are alone responsible for the content of their articles, including factual and legal accuracy, and 
opinions expressed by them may not reflect the editorial stance of the publication. Material submitted to 
dotMOBI should not infringe the copyright of other writers or bodies. Contributions are accepted for 
publication on this basis alone. 


dotMOBI publications - hitp://cq-datv.mobi 
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Coming up in CQ-DATV 


P art 2 of Richards ‘Digital World’ series. 


Don’t miss this issue 
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CQ-DATV 


dotMOBI 


Issue & - 
February 


= es ooceco00ee p 


If you would like to contribute then please contact 


I s this the latest issue of CQ-DATV? Click here to go to our web site to check to see if there is a later edition 
available. 
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ePUB 


dotMOBI 
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Propeller Video Switcher - Part 2...:.c1cccccnsecsserenenes vi 
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Mgerdimes Ley akeralCmamQuoG. ys. cetera crate raat 50 
fet 01a {Oy aay ere renee anette nee Pe Ree rer prea Serer re 35 
CIECUILESTIP DOES ean tee Pepe ren erie a rere aera cee Sie: 
High-Definition Multimedia Interface. .......:::1cc0000: 44 
Simple Microwave Power Metel......cccccsssenenesensees 47 
Caplion COMUCSE ais vnrsis se cccenuiess ee cuaain eae wines 48 
SS WOTITACHEIO Weer ee ee cra era eer nen ee rare ere: 49 


SOMETIMES the Project Team runs too fast! 
A rt WA8RMC went to retest the production boards ata 


friend with a very fancy Agilent EXA Signal Analyzer 

(also very very expensive). The previously reported 
17.5 dBm (about 55 mW) RF power was measuring the CW 
carrier coming out of the DATV-Express board. It was 
expected that the DVB-S/QPSK power-out strength would be 
around 20-25 mW, enough to drive directly into the 30W RF 
amplifier. But the accurate Agilent EXA Signal Analyzer 
showed that in QPSK modulation CHANNEL POWER was down 
around 0 dBm or so (1 or 2 mW). Part of the reason for the 
smaller power out is that some spectral-regrowth (aka 
"haystack" shoulders....or distortion) occurs when the DATV- 
Express power is cranked up above a power-setting of 35 
(out of a max of 47).If you try to amplify a distorted 
signal...only more distortion occurs. 


So if you are planning to have 6 to 8 watts of RF output...you 
need to plan on two stages of external RF amplifiers as 
shown in the block diagram below. 


The team is sorry about creating some un-achievable 


PC Processing 
For DVB-S Protocol DATV-Express 
Hauppauge : Exciter Board RF to 
PVR 500/150 n : “i for 440 MHz to 2300 MHz 
running DVB-S software 


Analog MPEG-2 ANT 


NTSC / PAL Capture Card 
Video 


Source 


Analog 
Audio ra 
around 


Source aie 6 -to- 10 Watts 
at 1.2 GHz 


MPEG-2 
Encoder 


Typical System Block Diagram running DVB-S on 1.2 
GHz using two stages of external RF amplifiers 


expectations in the earlier November Project Report!! Charles 
G4GUO points out that John G4BAO will be producing a kit 
that he believes is based on a PD85004 device which looks 
ideal as a low power driver amp with 15 db gain and 2.5W 
output (FM rating) on 1.3 GHz (see article in BATC CQ-TV 
242) 


"moderate speed ahead!!"...de Ken W6HHC 


Technical Reviews have been scanned by Gordon 

Drury and made available on the NTL Pension 
Association website http://www.ntlpa.org.uk/memorabilia. A 
few (DMAC, DICE, teletext) are dated and will be of interest 
most to history buffs, but others (Technical Reference, Vade 
Mecum) are still chock full of useful information. 


A LL of the old UK Independent Broadcasting Authority's 


2013. Here is a You Tube link to someone who did 
record all channels....very good stuff...Channel 7 was 
the only station it seems that paid homage! 


A ustralian analogue TV closed on December the 10th 


http://www. youtub 
e.com/watch ?v=i67 
143umcuU 


(14-15 December). His site is 


| om W5kub was live on the internet over the weekend 
always worth a visit. 


Wy tO » 
WsKUB.COM 
. Bringing fain Fido toyou 


». x . 


This time he was video streaming from R and L Electronics in 
Ohio, to mark their customer appreciation day. 


Ham Nation is another site to watch, this 
time George Thomas W5JDX of Amateur Logic fame is in the 
above shot, he was keyed over the TWiT production studio 


George THOMAS 
AmateurLogic.tv W5JDX 


which is rarely seen. The programme goes out live on the 
internet each week, but can also be downloaded in various 
resolutions, a day after the live broadcast, and are a must for 
all radio Hams to download and view. They show the power 
and potential of the internet, and the imagination and skill of 
the pioneers that are using it to bring you this sort of 
programming. Can we at CQ-DATV, thank both programme 
makers and offer our support for the work they are doing. 


S announced August 21, 2013 the Ham Video 
transmitter is onboard the International Space Station 
and stored in the Columbus module. 


September 10, 2013 we informed about the Experiment 
Sequences Test (EST) and the Simulations performed by the 
European Space Agency in collaboration with ARISS. 


September 20, 2013 we announced the Ham Video Launch 
Campaign and described a simple station for Ham Video 
reception. 


The Commissioning of the Ham Video transmitter needs to 
cover different configurations involving 2 antennas, 4 
frequencies and 2 symbol rates. As announced earlier, the 
signals transmitted during the Commissioning steps will be 
received by the Matera ground station, located in south Italy 
(see HamTV Bulletin #2). 


Moreover, during the Commissioning period, the Ham Video 
transmitter will transmit permanently for several days 
(weeks). This will allow ground stations to test their 
equipment and to provide useful information concerning the 
efficiency of the transmitter. 


For these transmissions, no camera will be used. The so- 
called “blank” transmissions will nevertheless provide a 


A record 


118,4km. It is the actual long distance record 


complete DVB-S signal, as described hereafter. A record TV transmission via laserbeam over 
< NASA astronaut Col. 


We hoped that the Commissioning of the Ham Video 
transmitter would be planned October 2013. It appeared that 
the “Flight Rules” regarding ARISS activities, which cover VHF 
and UHF transmissions, needed to be updated for S-band. 
Writing Flight Rules and having them verified, accepted and 
signed by all parties involved is a process that takes time. 
ARISS matters have low priority among the countless 
activities that populate the International Space Station. 
Unforeseen events, such as the recent failing of a cooling 
system, evidently cause further delay. 


Finally, the January - February 2014 time frame seems a 
reasonable guess for the Ham Video Commissioning. 


Source http://www.southgatearc.org/ 


Doug Wheelock, 
KF5BOC, Expedition 24 101km. The laser path started at Brocken mountain 
flight engineer, operates (1141m high) and ended nearby Eilvese, a small 
the NA1SS ham radio 
station in the Zvezda 
Service Module of the 
International Space 
Station. Equipment is a transmission. The transmission took place at 0.57 
we = Kenwood TM-D700E 
iV y transceiver. 


for terrestrial TV transmissions via laserbeam 
through the atmosphere. The old record covered 


village north west of Hannover city. The atmospheric 
transmission was not very good during that time and 
became worse during the night. Brocken mountain 
could not be seen from Eilvese at the day of 


MESZ on July 23rd 2013. Summer time is not the best 
choice for long distance transmissions via laser, 
because there is a massive scintillation caused by the 
higher temperatures decreasing the signal quality. The Video 
was filmed with a mobile phone from the TV display, so the 
audio and video quality is not very good. There can be seen 
some signal breakdowns caused by the changing atmospheric 
attenuation. A broadband TV signal requires a much higher 
signal level than a narrow band signal. Even if the 
atmospheric circumstances were not optimal, we succeeded 
in establishing an additional laser link from Eilvese to 
Brocken mountain one hour after the first successful 
transmission. So we did not only increase the maximum 
distance more than 17km, we also made an additional record 
in establishing the very first optical full duplex laser 
broadband connection over more than 100km.The laser TX 
power was around 80mW, 650nm on both sides. 


The signal was picked up at the location of Eilvese by a 
photomultiplier tube and a concave mirror, and with a 
photomultiplier tube and a fresnel lens at the location 
Brocken. This is the uncut video to keep the authentic feeling 
even if the quality is low. 

http://www. youtube.com/watch?v=Evk7JBsOmk8& 


Joachim Berns, DL1YBL, will transfer his function to his 

successor Jann Traschewski, DG8NGN, from Nuremberg. 
By this change we hope to achive a more balanced principle 
of operation. Our sincere thanks are given to DL1YBL for his 
years long work as head of division. He had an important role 
with introducing D-Star and DMR in Germany and Europe. 
Also the revision of bandplans and projects like "Initiative pro 
Repeaters" were highlights of his term. The official 
acknowledgement and discharge will take place at the 
general meeting in May. 


I n January 2014 DARC head of division VHF/UHF/SHF 


Christian Entsfellner, DL3MBG - committee member of DARC 
e.V. | 


he first german HD ATV repeater 

with DVB-S2 and H.264 output is 

DBOKO near Cologne. On 1291 
MHz the traditional DVB-S SD channel 
with a Quadruplex composition of inputs 
(SID1) is accompanied by a DVB-S2 HD 
channel in H.264 (SID2) with HD tower 
camera video showing the distant 
Cologne skyline and possibly more HD 
inputs. To receive the second channel 
you need a DVB-S2 sat receiver (HD 
ready) which is able to decode the first 
channel as well. First HD test 
transmissions were performed already 
on the 3 cm DVB-T output end of 2013. 


he first european HD ATV 
repeater ONOSNW near Antwerp 


(Belgium) was launched on 


28.9.2013 with 10 W output on 10330 MHz, DVB-S2, SR 
4500 ksymb/s, 8psk, FEC 3/4. One HD channel in Full-HD 
(1920x1080x50i) on TX, one HD channel on 23 cm with 
similar specs on RX. This way Arthur, ON4FIN, succeeded in 
transmitting the first european 3D HD ATV video on 
18.11.2013, see the half-side-by-side 3D picture from the 
original m2ts video file (spatial view of leaves possible with a 
stereoscope). (See photo below - Ed) 


Klaus, DL4KCK 


‘ial . alee 


u spescaleay i 


‘’ 


ingame 


Blood Sweat and Tears 


elcome to CQ-DATV 8, the second magazine we 

have published in 2014. We are on target to 

produce not only an electronic ATV magazine, but 
we have also added another format. This format is PDF and 
was first introduced to DATV 7, but it was a rather unpolished 
PDF that was generated automatically by converting the ePub 
file. This time we have produced a more stylish PDF and hope 
that those of you who prefer PDF files find this one to have a 
more attractive layout than the DATV 7 PDF. 


Add the new format to our aim of producing CQ-DATV 
monthly and well, let's just say the editors workload has 
jumped somewhat. The change in pace also means that the 
next magazine has to be in production before the previous 
issue has been made available for download. Hence the quote 
from Winston Churchill for the title. I am sure once I geta 
work flow established and working that I will be able to 
devote a few less hours to the production process. Please 
keep the copy coming, and please try to avoid sending copy 
followed by corrections. Also now that we have a PDF version 
it is not possible to extract pictures from within a word 
document at the required resolution. So please accompany 
any word documents with separate pictures in either JPG or 
better still PNG and if they are diagrams, then try for PNG 
with a transparent background. It does make life easier. 


The downloads are continuing to increase and with the 
increase in readership we are seeing an increase in copy, but 
we still need more, if we are to publish monthly. ATV is 
growing in popularity and we hope that here at DATV that we 
are supporting that growth. The articles have been selected 
not only to promote the broad church approach for ATV and 
DATV, but also to cover other aspects of video from 
production for the semi-professional down to amateur level 


where we may have just got pressed into service to produce 
a video of a family event. I think we have all been there. 


Enough of me so please sit back and enjoy CQ-DATV 8, our 
February 2014 issue, and be assured DATV 9, our March 
issue, is in production and will follow next month. 


Ian Pawson - CQ-DATV Editor 


e Jan Pawson - G8IQU 

e John Hudson - G3RFL 

e Mike Stevens - G7GTN 

e Ken Konechy - W6HHC 

e Paul Wade - W1GHZ 

e John Lukey - VK2ZUH 

e Clive Reynolds G3GJA / GBEQZ 
e Richard Carden - VK4XRL 
e Trevor Brown - G8CJS 

e Mike Berry - G1LWX 

e Klaus Kramer - DL4KCK 
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By Mike G7GTN 
Introduction 


basic 8 channel video switcher I present a few small 
and simple to implement hardware and firmware 
upgrades to the project you may wish to investigate further. 


F ollowing on from CQ-DATV edition 6 where we built our 


Previously we could control this either from Sony IR remote 
control or by using a PS/2 mouse and computer VGA display 
to make use of visual on screen selection buttons. 


When we decode the IR or press a button we can have an 
audio acknowledgement tone generated within the control 
firmware to indicate that the hardware has detected our 
switching command. 


JP1 
P15 


LM386 Audio Amplifier 


To amplify the software generated tones we require a simple 
audio amplifier circuit. Audio from the Propeller Micro I/O Pin 
P15 enters via C7 & R2 which combined makes a simple low 
pass filter. 


The Volume control VR1 10K Pot can be realised as either a 
Panel mounted pot or a normal pre-set type. Screened audio 
cable should be used to connect the Audio I/O Pin P15 to the 
connector JP1. A well decoupled power supply source should 
be used to stop any howling and comical hooting that the 
LM386 can easily produce when not well decoupled. 


Adding an SD Memory Card Interface 


I also added an SD Memory card to enable firmware updates 


100nF 100uF 


GND GND 


to be done using a FAT formatted SD memory card. The 
hardware for this is very simple as shown. The 10K pull-up 
resistors are used to get the card in to a fully known I/O 
state. Make sure that a regulated 3V3 supply is used as 
indicated on the circuit diagram since the SD Memory cards 
will not tolerate +5V and will be totally destroyed by the use 
of over voltage. 


SD CARD 


SD 


I used an eBay SD Card module, but this proved to be faulty 
and not fixable. I believe there was a short between both 
layers. I decided in the end to make my own using a freely 
available SD to USB card adaptor which I took apart. You will 
find that the end connectors are very fine as these are all 
surface mounted parts. I had to make use of some Kylar 
(Wire Wrapping Wire) to make the connections to these. 
Certainly was not my finest hour in home construction. 


Once you have installed an SD card and powered on the 
switcher the firmware will look for a file named “FLASH.BIN” 


CQ-DATV 8 - February 2014 Page 8 


PS - P11 


E 
(9 vga_1024x768_tile_driver_with_cursor 
(© mouse 
(@ FullDuplexSerial 
(D jm_led4_ez 
(D it_teader_sony 


$0010 RAM Usage $7FFF 
Program : 2.317 Longs = 
Variable : 1,680 Longs io 
Stack / Free : 4.191 Longs SS 


Clock Mode : XTAL1 + PLL16X 
Clock Freq : 80,000,000 Hz 
XIN Freq : 5,000,000 Hz 


8000 80 Bé C4 O4 GF 93 10 BO 44 24 GC SE 

0010 34 13 3C 05 GA @4 48 BO DA B5 B4 OO 40 G6 BO BA énssTre{ier| 
0020 98 B6 00 BQ C4 B6 OB BO D7 BE OB BO 12 G7 08 BO + 

0230 55 87 G8 Q0 96 B7 BO OO DB 87 G0 OO 1E O6 BO OG UPKK{D>KKCOp| 
0042 61 06 00 BA AL 88 OB OB E7 BE OO BA 2A O9 OB AO sIKKEskKe 

0058 94 09 88 00 SD 09 GB BB AG QS O4 00 BE 9 BO 0 4] 

0060 C7 @9 G8 B@ D4 B9 OH BQ ES BO BA BE BF OA BB BO 

0070 26 OA GC OD 61 BA BB OO 62 BA B4 OO 95 OA OE OD 

0060 65 OB O68 BO CB BB O04 BA 3B OC O4 BO SF OC B4 OO 


0090 62 GC O4 08 Al GC 20 OB 2C BD 14 OO EE OD BB OO J 
G00 1E BE 08 88 68 GE BE O0 90 BE 08 B@ 51 OF OE 20 { 
Q0B0 95 OF OO OG CE OF B2 BG B22 10 OA a0 12 10 ae a0 } 
G0CO 77 18 OO BB 90 10 OS BG CS 16 OO BB DE 10 OC OO 


QQD0 @2 11 14 OO 7F 11 OB BB SC 11 BE OG C4 11 BB OB 
Q0EO C5 11 @@ 2 DS 11 BA OQ ES 11 1@ BA 2C 12 8 BO 
OOF@ 39 12 BO OB 46 12 OB OD D5 12 G4 OB 14 13 O08 0 
0100 34 13 D4 18 70 17 04 19 F8 1A 68 19 9C 10 AB 19 
0110 20 22 D6 19 B4 FO 04 FO B4 G4 FO FO AG OB AB BB 
0120 RAG AB OG B82 AB 60 AB 68 AG AB 68 82 OB BG OB 20 
0130 G8 08 G8 OB BB AB BB BH BA BB BB OB AG AB 54 FC 


0140 AB AB FC 54 AG FF 54 FC AB FF FC 54 AB AB 84 O4 | 


0150 AB OB AG 06 B7 BO BB BO B7 BB BB BG B7 BO OB OB 
0168 87 BO B82 BO B7 BO BO BO B7 GO BA BB B7 20 OG BO 
0170 07 O2 GB OB B7 BB BB GO 7 BB BO BO O7 BO BB aD 
0162 87 88 BD BO 27 OO BB BA B7 BO BB BO 27 BE BB BO 
0190 87 G8 B8 BO B7 GO OB BB B7 BB BB BQ B7 AB BB BB 


81A0 87 BG OB BG B7 BO OB BB B7 BO BB BE B7 BO OO BO 


' Q a aa 
Gi£0 87 BO 88 28 B7 8 08 BO 87 BO Od v0 7 a0 OB a2 
@ 0@ 00 O7 OO Bd a0 G7 o@ BO aD 


FAIFSIPSIPAIC. Fal 
rvyrVvVvrVYVvTVrrVvVe 


LI 


= a Hide Hex | 


Load RAM Load EEPROM Open File [Save Binary Fie | Save EEPROM File | 


if found this file will be used to flash the Eeprom and once 
finished the hardware will re boot. This file will also be 
deleted just before the re boot process to stop the issue of 
continuous looping. To create the Binary Image file to place 
on the pre-formatted SD Card instead of downloading to 
Eeprom from the Propeller Tool software we can select Run 
Compile Current and use the Save Binary file button. Place 
this file on to your memory card. 


Since our Propeller Quickstart board has a full USB interface 
it seemed a quite natural upgrade to also add full serial 
control to the project. I elected to use a somewhat slow baud 
rate of 9600 mainly to allow people that wish to use a Bare 
Propeller chip and the RS232 serial route. This also allows the 


== = 
\_ Propeller Powered 8 Channel Video Switcher Control et 
et ss —_ = 


a * 


_ 


File Options UserInterface Firmware Help 


| Selected Source Channel | | Select Com Port| 

COM2 ¥ 

Connect 

! ae 

| | Disconnect | 
! | Select Video Source | 

Toggle Setting 
1 | 2 I 3 | 4 | | Voice Ono | 


You can now control the switcher from your on 
screen video source buttons. 


use of a standard terminal application with ease if you are 
not using a Windows based system. 


To this end, and being a Windows user still I developed a 
simple control interface for the project. 


In use you just need to select the Communications port that 
the switcher is physically attached to and press the Connect 
Button. 


| ee Connected Video Sources ne) 
| Options 
Input Video Source Names input Video Source Names 

i 1 Video Generator [ce 5 Eifects Rack ‘\emnicdiaall | 
2 Colour Bar Generator | ar | 6 Cropedy Testcard Generator lott] 
| 
| B  3CCD Colour Camera |. ce 7 Testcard Generator | ot | 
| BI DVCAM Recorder iets VHS Video Recorder = 

Enter any descriptive text for your Video Sources - Up to 40 characters in length. 

Pressing the Cut Button will clear any text that is associated with video source. 

Use the Save button to keep any changes you have made. [User Control] 

Clear All Exit | Save 


As mentioned the protocol is serial based and uses a fixed 
baud rate of 9600 No Parity, 1 stop bit and 8 data bits. Each 
video channel has a number associated with switching. This 
becomes 1 to 8 for our eight available channels. So you may 
also quite easily make use of your serial terminal instead if 
that suits your needs. Simply using the Baud and Parity 
settings connect and then issue the single number of the 
video channel you wish. 


To help you keep track of what you have connected to each 
input channel you may wish to use the following screen to 
enter details of the device that is connected. 


This saves your information in an XML format file called 
Sources.xml in the directory you installed the software in. To 
see these on the status bar of the switching component go in 
to the User Interface Menu and enable the show sources 
option. Now as you switch through channels the text that you 
have entered here will be shown. 


Resources 


The Switcher requires a new firmware file to be loaded on to 
the Eeprom, this can be done by using the Propeller 
Programming Tool in the normal way or you may also use the 
PC Switching Software and the Firmware menu option to 
download UPDATE.BIN which is pre compiled for you and 
available within UPDATE.ZIP 


The PC Software is available in the file PCCONTROL.ZIP and 
once unzipped has a full Windows installer. 


TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http://www.agaf.de/ 


Content headlines for issue 171:- 


e DVB-S2 HD in H.264 coding on DBOKO 

e 10 GHz-PA for all modes 

e DVB-T news by OE7DBH 

e DX Spot - more than an ATV repeater map 
e ATV meeting 2014 in Gloevzin 

e Multi-band FM-ATV TX from 1,2 to 3,5 GHz 
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A Digital World - part 2 


By Richard VK4XRL 


n the last issue of CQ-DATV we looked at ways to keep 

the signal in the digital domain throughout the process 

including repeater operation. In this issue we will look at 
some simple repeater controllers, setting up a repeater using 
the SR-System boards to allow digital and analogue FM to 
pass through. 


Over the years I have seen many ATV repeater controllers 
ranging from the more complex type with some having up to 
three micro processors to control it. Trevor Brown even 
devised one using a Z80. However my approach has been to 
use the KISS principle and not have everything in the one 
unit unless you have a hot backup unit available. Having said 
that, when I did start looking at repeater controllers I did 
include the video and audio switchers. But that was short 
lived when I managed to secure separate switchers and the 
like. When a repeater system could be some Kms/Miles away 
a working system is a must. Having one allows software 
changes and any bugs associated with it to be addressed in 
your own environment. 


My first repeater controller was based on the BS2 Stamp and 
while this worked well the BS2 Stamp became quite 
expensive compared to other arrangements. The first board 
(Figure 1) contained the video switcher and also a sync 
detector. ALM1881 sync separator IC is used and a simple 
low pass filter is formed and is used to filter any noise and 
chroma information that may otherwise may affect the 
NE567 operation. The sync detector for the DATV signal is 
fitted in the DATV receiver and fed to this board. A 7 segment 
read out is provided for maintenance as are LED’s for 
showing switching functions. The video switcher, uses a 


F = ee 


eee: Dont -t 22:3) 


CECT as dR 


-enmec 


Figure 1. Controller Board with BS2 stamp and video 
switcher 


74HC4351 feeding a 2030 or equivalent OP amplifier 
providing 3 outputs. The select inputs are held high and 
require the reverse logic from the micro to control it. 


The second board (Figure 2) contains the stereo audio 
switcher, Tone oscillator and stereo ident generator. Space 
has been left to include a headphone amplifier and 
Microphone for maintenance testing from the remote site. 
Two audio switchers are required for Left and Right audio 
channels. Each switcher uses a 74HC4351 and an OP 
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amplifier feeding three outputs. Dual supply rails have been ‘En 
provided at -5 and +5v, with decoupling on all IC’s. Control 
switching is via A and B select pins, C is not used and is 
grounded as we are only switching four channels. These 


100n 
47k 47k 


Figure 3. Stamp Controller 


7 
=e 
’ 


«© © e@e eee & = @ 


included the block diagram of the controller for 
completeness, see figure 6. 


controls are fed in parallel from the video card. ome > OA’ To SWITCHER 
— CONTROL 
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The next requirement that we faced was that we wanted to 


le ea ea RE 88 — provide similar system equipment and setup to a number of 
ee wd Fake =< as repeaters, some with not to much space to fit a full blown 
Figure 2. Controller Board 2 with tone generator and system. We turned again to our controller above and decided 
dual audio switcher to make it contain; 


e 1. Picaxe controller based on the 28X1 


While all this worked I started to look at a new controller for ; ; ; 
e 2, Audio and video switcher 


our new repeater based on the KISS principle. For this I used 


a PICAXE 28X1 which gave similar inputs and outputs. The e 3. Audio and video DA’s 

software needed only slight changes to make it work. An e 4, And sync detectors 

external SONY video and audio switcher was used and had 

been working for well over two years without any problem. We decided to look at a video/audio switcher from Sanyo 
The new controller board is shown in figure 5. I have also (LA7958) and after some testing of the switcher IC we 
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decided it was Ok and fitted our Picaxe controller. The next the video used a MAX497. So far testing has indicated no 
problem was the sync detector for FM inputs, up to now we problems with the design. 

mounded them in the receivers. Looking around I stumbled 
on an IC from Maxim MAX7461. The only problem using this 
was its output went positive and we required a negative 
signal for the Picaxe, either a relay or inverter would be 
required. The audio output consisted of a dual LM883 while 


74HC4351 


meee eee i 
GCOQQUEeky 
GOV OOOO WS 


Control Bowe 
'°eo. I 
Figure 5. Picaxe controller. 


wo Let us now turn our attention to provide a repeater using the 


SR-System boards. We will use the MidiMod which has two 
MONITOR UNIT inputs available and can tune from 70 to just over 2000MHz. 
It can have software that will allow DVB-S, DVB-T and others. 
In our case we are using DVB-T as the output on 446.5 MHz 
and using the QPSK setting with FEC set to 2/3 and Guard 
band at 1/8. These parameters are the same as the 
AUDIO community TV station here in Brisbane. It gives a video bit 
rate of around 5.3Mpps. 


VWP20 


VP 30 


74HC4351 
WP40 


Figure 4. Video and Audio switchers. 
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Figure 6. Block Diagram of Picaxe Controller 


VK4RKC 
Digital 
Television; 


ined Lin 
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FECH2/3, 
GB! 1/8 


Video Bit Rate - 5.3Mbps 


The digital 
receiver is a 
NIM-s unit tuned 
in our case to 
1287 MHz. The 
Nim has also a 
lock indicator 
and therefore we 
can use that with 
a on-board 
interface to 
control the 
controller if 
required. In our 
case we as we 
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Figure 7. The new Picaxe controller shown under 
testing. The missing IC is the Picaxe 28X1. 


wanted it to turn on the main transmitter. The NIM is 
connected to the second input TS2 while a normal encoder is 
fitted to input TS1. The software allows you to set up the 
system so when the NIM is locked it will switch it to the 
output. Normally I would have a slight delay in doing that 
where the ident would switch on first allowing you to know 
that a digital signal has been received (see figure 8 Block 
Diagrtam). The FM and Ident/testcard is feed via the normal 
encoder and video switcher. So far it’s only on the test bench 
but works very well. The analogue switch could be just relays 
switching between FM and Ident or anyone of the others that 
I have mentioned. The controller in this case is another 
Picaxe a O8M2, outputs are feed via a UL2003. Also if you 
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wanted to switch up to four analogue signals then a 4028 
could be interfaced to achieve that (figure 9. Mini Repeater 
Controller). 


Antenna Midimod RF 


Output 


DVB-S 
1287 MHz 


Interface 
(if required) 
+12 to +24v 


Figure 8. Block Diagram of Repeater using 
SR-System Boards 


ULN2003 
r 
a 


2N3904 


Figure 9 Mini Repeater Controller 


Switcher 
output 
Logic 


Video 
Output 


IET/RSGB Meeting on the streamer 


IET/RSGB Joint Meeting 


The joint RSGB IET meeting will be streamed live here on Thursday, 5 
Trevor Brown reports December 2013 


For more details go to http://rsgb.org/main/about-us/rsgb-centenary-20 1 3/ietrsgb-joint-meeting 


th ; 
n December the 5 just before we all heard of the The meeting will comprise two lectures: “Amateur Radio: a 100 years of introducing technology”, Peter E 
death of Nelson Mandela, the BATC streamer was in Chadwick, Sen Mem IEEE, G3RZP “Amateur Radio: looking to the future”, Lee Hudson, MOLMH 


action from the IET. 


Peter E Chadwich G3RZP Lee Hudson MOLMH 


sound familiar it should. He is the son of John Hudson, one of 


The first lecture was Peter E Chadwick G3RZP and was full of the CQ-DATV production team. 

nostalgia from the G2DAF receiver I almost built, through to 

the HRO with it famous dial, no it won't do what a mobile Lee's lecture was forward looking and complimented Peters 
phone will do but they were fun days. lecture with where the new technology is coming from and 


where it is leading us. 
The second lecture was Lee Hudson MOLMH. If the name 
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Present were around 80 people in the audience all but 5 were 
Radio Amateurs. The streaming went off without a hitch. The 
500Mb/sec data rate delivered pictures that could be watched 
full screen without looking pixelated. The picture coverage 
was on two camera's and it is always a pity to see a camera 
without an operator particularly when it's mounted on a fluid 
head, it was just screaming out for an operator. 


The Q and A pictures worked well with the new XA10 camera 
being able to zoom in on most of the questioners, but alas 
the sound from the audience was just not there and it was 
back to the moderator summing up the questions for the 
online audience which peaked at 25. 


I am sure the both lectures were recorded and should by now 
be in the streamer film library - happy viewing. 


DATVtalk05 — Testing DVB-S Transmitter — Part 2 


By Ken Konechy W6HHC and Robbie Robinson KB6CJZ 


Reproduced from the Orange County Amateur Radio 
Club newsletter. www.W6ZE.org 


[Please Note - This is the fourth article in a series of 
DATVtalk articles to introduce Digital-ATV to hams for this 
new area of ham radio. The article was originally written in 
2010 for the OCARC newsletter. Since, 2010, there have 
been changes and improvements in technology and 
products...but there is still a basic problem (most severe in 
US) that too few hams are using digital-ATV. This article has 
been now updated to reflect new knowledge about DATV that 
we have learned and reflect the most significant changes 
since 2010. ] 


n the CQ-DATVS5 issue, the DATVtalkO2 article presented 

an introduction to Digital-ATV. In the CQ-DATV7 issue, 

Robbie-KB6CJZ and I teamed-up in the DATVtalk04 
article to present a test report for a DATV transmitter exciter, 
using the SR-Systems product from Germany. Now in 
DATVtalk05 article, Robbie and I team up again to continue 
our bench-testing of a DATV station with RF power amplifiers 
and share the test results. 


Kuhne (DB6NT) DownEast RF to 
SR Systems SR Systems MKU-P1301A 2330PA ANT 
MPEG-2 MiniMod DVB-S 1xTS 1.2 GHz 1.2 GHz 
Encoder _ Exciter 1W Amp 30 W Amp 


Station Receiver 
Using DVB-S SetTopBox 


1.2 GHz 


Forward-Error-Correction 4*-stage | 2™-stage 
V/Q Baseband Modulator 


| /Q-to-QPSK Modulator 


1.2 GHz 
Compressed Video “ at around 
Data-bit-rate is about 7 -to- 10 Watts 
2.1 Mbits-per-sec 


Figure 1 Test Set-up for DVB-S Exciter Bench Tests with 
RF PA’s First-Stage Power Amp 


If you look at the block diagram in Fig 1, you will see that the 
first-stage 1.2 GHz PA chosen was the Kuhne model MKU- 
P1301A unit. We knew we wanted to use the Down East unit 
for stage-two...and we knew that Down East specified that 
their PA needed no more than about 25 mW to drive to full 
linear output levels. But, the SR-Systems MiniMod-S exciter 
output was only around 1 mW. So the 1 W (FM rating) Kuhne 
MKU-P1301A PA turned out to be a good choice. A little 
expensive, this 1W PA costs more than the Down East 30W 
unit, but it is a well-engineered PA for our purposes. 


. 


Figure 2 - Breadboard of MPEG-2 Board and 
MiniMod Exciter Board and Kuhne ist-Stage PA 


Fig 2 shows a photo of the exciter connected to the first- 
stage Power Amp on our “bread board” set-up. Notice that 
the Kuhne 1 W PA (on the far-right) is mounted on a thick 
aluminum plate that serves as a heat-spreader (aka 
“heatsink”). The Kuhne PA contains two internal voltage 
regulators to provide correct voltage to the power amp 
circuitry from the big 12V external power supply. These 
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internal regulators draw a standby power of about 6 W. 


When tested with an HP Model 432A microwave power meter, 
the Kuhne delivered plenty of power for our needs. Table 1 
shows that we could get “measured average power” of over 
300 mW output when driven hard by the exciter. Fig 3 shows 
that the output signal of the Kuhne Power Amp was very 
clean (without spectral regrowth “shoulders”) even when 
being driven to the maximum by the exciter RF output 
settings. 


08:03:13 2014-01-12 ~< (Local) |! Frequency 


| Center Freq) 
| 4.290000 GHz | 
Center Frequency ey 


1.280000000 GHz eyernT yy | || Start Freq | 
i 4.2850000 GHz | 


| CF Step | 
| 4.000000 MHz 
| Manual 
|Signal Track’ 
On I 


| \ 
| Peak>CF )} 
| | | 1 io \ 
UserKeySet: System, | CF>Step } 

| 


100 Center Freq 1.2900 GHz 10.000 MHz |! ——____! 
~RBW 100.00 kHz VBW 100.00 kHz WT 10.000 ms V1 


Figure 3 — Rigol Model DSA800-TG Spectrum 
Analyzer Inspects the Kuhne first-stage PA 
output 


Second-Stage Power Amp 


The block diagram in Fig 1 shows that the final-stage 1.2 GHz 
PA is a model 2330PA 30W (FM rating) unit from Down East 
Microwave (in Florida USA). Fig 4 shows the rugged well- 
cooled construction of the Down East Power Amp. 


Figure 4 — Construction of Down East Model 
2330PA Power Amplifier 


Fig 5 shows the 
quality of the Down 
East PA output signal 
at about 13 W. The 
spectral regrowth 
shoulders are down 
about 28 dB from the 
main carrier signals. 
Fig 6 shows the HP 
Model 432A Power 
Meter (a bolometer 
type) that was used 
for power 
measurements. Note 
the stack of precision 


Figure 5 — HP Spectrum 
Model 8559A Analyzer looks 
at Down East output signal 
(the “shoulders” are about 

28 dB down) 


attenuators at the top of Fig 6 that are used to drop the Choices of Video Resolution 


power down close to 0 dBm for meter readings. Power 
measurements are shown in Table 1. The User Documentation manual (English) that we had found 
on the SR-Systems web site for the Mini-Mod-S exciter did 
a fae. See 4 not go into depth concerning the configurations for video 
zx resolution that can be selected. The manual clearly shows 


Figure 6 — HP i : : . 
Model 432A that there are three choices for the transmitted DATV video:. 
Power Meter ‘D1 

Note e HD1 
attenuator- « SIF 
stack at the 
top of the But, what do these choices really mean? It took some Google 
photo searches to begin sorting out the puzzle and then finally 


found a very good article by DJ1CU (called “The DVB-S 70 cm 
sender” in German) is up on the www.DATV.de web site 
(under Projekte). Let’s look at each of these three 
resolutions. 


Table 1 — Power Measurements taken during the DVB-S Station Testing 


D1 Resolution 


Measured Measured Measured | “shoulder” 
MiniMod-S exciter Measured Kuhne Down East Down East below ; ; : 
pine MiniMod ‘stam Snd-amp ond-arip main | 1 is the normal resolution that is shown on a 
power setting Output mW | Output mW | OutputdBm | Output W carrier normal Standard-Definition Digital television 
a TE ee 


- 
* 


(Note: the readings below are with 5 dB HD1 Resolution 
attenuator between the first-PA and the 
Secctig A — The HD1 resolution does NOT mean “High 
a (7 A CL peer 


fit fn cm fas | saa 
Te tunis out ek HDD resiipmeans “HarorDt” 


Pim NA _fatm _fistw | 2708 | HD1 = 352 x 576 pixels for PAL 
HD1 = 352 x 480 pixels for NTSC 


720 x 576 Pixel for PAL 
720 x 480 Pixel for NTSC 


Volker-DJ1CU states that in his opinion HD1 resolution is 
perfectly acceptable for DATV. 


SIF Resolution 


SIF stands for "Standard Input Format". It is related closely 
to CIF ("Common Interchange Format") 


SIF = 352 x 288 pixels for PAL 
SIF = 352 x 240 pixels for NTSC 
CIF = 352 x 288 pixels for PAL and for NTSC 


DJ1CU states that in his opinion SIF is unacceptable for 
ordinary video transmission. Ken and Robbie used SIF for 
many tests. The main problem is observed while displaying 
full screen video. Since you only have one-fourth of the video 
pixels...the display graphics needs to generate three more 
“phantom” pixels for every “real” pixel. What we could see in 
a full-screen video were...that some pixels in the background 
appeared to “flicker”. The picture was clear...but the 
“phantom pixel flicker” was distracting. 


Another impact of choosing the video resolution is that it 
determines the Net-Data-Bit-Rate (NDBR) coming out of the 
MPEG-2 encoder, and therefore affects the RF Bandwidth. A 
higher NDBR typically means a larger RF Bandwidth. DJ1CU 
reports: 


Resolution Video NDBR 


Di ~2.0 Mbps 
HD1 ~1.1 Mbps 
SIF ~0.5 Mbps 


We are currently using the D1 video resolution for our DATV 
DATVtalk05 testing. 


Digital-ATV “Latency” 


During our first table-top tests in DATVtalk04, we described 
that we had seen a latency (delay) of about 1 sec and that 
the video motion really got “jerky” (lost frames) if we 
displayed at full-screen on the notebook display. We needed 
to dig onto what were the causes. We have determined that 
there are at least four primary potential-sources of latency 
involved with digital transmission/reception: 


e MPEG-2 Encoder 

e SetTopBox Receiver 

e USB2 Video-Capture Board 

e Graphics Processing in Notebook Display 


After finishing the DATVtalk04 tests (in CQ-DATV7 issue), Ken 
W6HHC was concerned that he was display-processing- 
limited with his 6-year-old entry-level Dell notebook. There 
were also concerns that the low-end video-capture USB 
adapter could also be the source of delays. So, it seemed like 
a good time to buy a new Dell notebook computer (Precision 
model M4400) configured with a good graphics-processor for 
the notebook display. 


At the same time, Ken had read an internet DATV article that 
introduced him to new Hauppauge WinTV-HVR-1950 USB- 
based ATSC/NTSC/video-capture adapter. It had an external 
AC power adapter, so it had plenty of power for fast- 
processing. A series of tests were conducted to measure the 
DVB-S real-time delays from camera-to-display. The latency 
results are shown in Table 2 on next page. Let’s look at each 
of these four areas of potential delays. 


MPEG-2 Encoder delays 


There is a lot of processing that goes on during the MPEG-2 
encoding (compressing data) processing. While discussing 


latency with Stefan-DG8FAC of SR-Systems, Stefan explained 
that typically 90% of the latency that I was seeing going to 
an analog TV (Test #1 in Table 2) was occurring inside the 
MPEG-2 board. Stefan stated “....The delays have nothing to 
do with the DVB-S Modulator/exciter, the delay is only 
generated by the MPEG-2 Chip on the Encoder board and the 
MPEG-2 Decoder that is in your SetTopBox....” We will see 
later when we discuss the SetTopBox, the SR-System MPEG-2 
encoder board is generating about 1 second delay. Stefan 
explained that there is a “LowDelay Solution” for the encoder, 
but this encoder is very expensive, about 2500 Euro. 


SetTopBox Receiver delays 


Each frame of video requires 33 msec in NTSC. A quality STB 
will lag by about four frames (0.13 seconds) for the MPEG-2 
decoding. A lot of inexpensive STBs have a delay of around 
5-8 frames. The ViewSat VS2000 Xtreme STB is reported to 
be an excellent STB and we are inclined to believe it fits into 
the group of STBs with a four frame delay. That means that 
the MPEG-2 Encoder board in Test #1 (see Table 2) has about 
a delay of ~1 second. 


USB2 Video-Capture delays 


The low-cost StarTech.com USB2 video-capture adapter 
steals its power from the USB port on the computer. So, we 
knew that StarTech does not have a lot of power for fast 
processing, a potential concern. But, Table 2 clearly shows a 
measureable delay of about only 0.1 second being introduced 
by the StarTech.com USB2 unit. On the other hand, the 
newer Hauppauge WinTV-HVR-1950, with its external power 
source, introduced a delay of 1.37 second using Ver 6 of 
WinTV display software. With the newer (Win7 certified) Ver 
7 WinTV display software and device driver, an internal delay 
of 1.7 seconds was measured....for a total latency of 2.8 
seconds. 


Some Discussion on hand-soldering SMT Amplifier Kits 


A funny thing happened while trying to select the first-stage PA for 
the W6HHC DATV station. The first choice was not the Kuhne. Our 
first-choice was a very low-cost kit for a 1 Watt 1.2 GHz model using 
an ATF50189 PHEMT from Minikits in Australia. The kit was only 
about US$50, but offered a big challenge...it was a Surface Mount 
Technology (SMT) kit. 


Now, Ken W6HHC has built more than his fair share of building the 
famous Heathkit ham gear. Including the really terrific SB-301/SB- 
401 SSB station. But, Ken was no match for hand-soldering SMT 
components. 


The first trick learned for 
easy hand-soldering was to 
buy a tube of solder-paste 
(used by automated SMT 
soldering). 


This works very well. It is 
very easy to control the 
amount of solder. Normal 
solder-wire tended to melt 
too much solder on the 
board for Ken. Solder-paste 
also nicely keeps the part in 
position on the board while 
you get ready to use solder 
iron. 


The big SMT problem was losing parts while trying to get them onto 
the PCB. These SMT parts are small. 


1) Tweezers could shoot an SMT part half-way across the lab. 
Sometimes Ken searched the lab floor on “all fours” for a half-hour 
without success. 


2) Pressing an SMT part into the finger-tip and lifting it into position 
seemed to work better. But, parts still “disappeared” before they 
reached the magnifying glass view of the PCB. 


3) Dipping a toothpick in solder rosin worked even better for picking 
up and placing SMT components. 


Finally, purchasing an assembled-and-tested 1 Watt amplifier from 
Kuhne Electronics was the very best solution. 
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Table 2 - Measured DATV Latency Delays 


STB wi STB wi 
Dell Inspiron Dell Precision 
1150 Notebook M4400 Notebook 
Intel 2.4 GHz CPU [| Intel 3.1 GHz Core2 
WinXP Pro Win7 Pro USB2 Video Capture board NOTE 


(none used) 

Startech.com USB2 StarTech GrabBee lite display SW 
Hauppauge WinTV-HVR-1950 WinTV Ver 6 display software 
Hauppauge WinTV-HVR-1950 WinTV Ver 7 display software 


To Ken, this Hauppauge HVR product was quite a 
disappointment for my DATV receiver application because of 
the extra delays it introduced, but OK for recording off-the- 
air commercial TV broadcasts. 


Display Graphics Processing delays 


The old entry-level Dell notebook had simple graphics 
processing....just a “vanilla” Intel 82852/82855 Graphics 
Controller. The new Dell M4400 notebook has a powerful 
NVIDIA Quadro FX 370M6 Graphics Controller. The video 
“jerking” I had described on the older Dell notebook 
computer, when displaying quarter-size SIF resolution to full- 
display-size, completely disappeared. 


First Cross-Town Tests 


Bench testing is important. But we get excited about seeing 
“proof of concept”. So, we tried to send a 1.2 GHz test signal 


from Ken’s home (using a 3-ft vertical) to the roof of the YA 

Orange PD where Robbie KB6CJZ set up a 24-element loop- Figure 7 — Robbie KB6CJZ set up a 24-ele Loop- 

Yagi. Yagi on the OPD roof and received perfect DATV 
pictures 


The FEC was set to 1/2 and the RF bandwidth was 3 MHz 
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(Symbol Rate = 2.2 MSymbol/sec). The distance is about 3 
miles at roof-top heights, with plenty of tree-lined streets, 
two-story houses, back-yard trees, commercial buildings, and 
through one elevated-freeway. The DATV pictures were 
perfect! 


Figure 8 —- First cross-town DATV Transmission 
received at Orange Police Department building (3 
miles) 


The use of a 24-element Yagi at the OPD was probably not 
required. The signal was clear D5 (P5?) whenever the 
antenna was pointed within about 30 degrees of Ken’s QTH. 


More field testing is planned. 


Contact Info 


The authors may be contacted at KB6CJZ@ARRL.net and 
W6HHC@ARRL.net 


Useful D-ATV Links 


BATC info site for DTX1 exciter - see www.DTX1.info 

British ATV Club — Digital/DigiLite/DTX1 forums - see 
www.BATC.org.UK/forum/ 

DATV-Express Project web site (SDR-based exciter) - see 
www.DATV-Express.com 

Down East Microwave RF amplifiers — see 
www.DownEastMicrowave.com 

Kuhne Electronics (DB6NT) RF Amplifiers - see www.Kuhne- 
Electronic.de 

MinikKits (SMT kits for RF amplifiers) — see 

www. Minikits.com.au 

SR-Systems D-ATV components (Boards) - see www.SR- 
systems.de 

Amateur Television of Central Ohio - see www.ATCO.TV 
British ATV Club - Digital Forum —- see 
www.BATC.org.UK/forum/ 

British ATV Club - select from about 25 streaming repeaters 
- see www.BATC.TV/ 

Orange County ARC entire series of newsletter DATV articles 
—- see www.W6ZE.org/DATV/ 

TAPR Digital Communications Conference free proceedings 
papers — see www. TAPR.org/pub_dcc.html 

Volker Broszeit DJ1CU article for “The DVB-S 70 cm Sender” 
(in German) - see www.DATV.de/Projekte/projekte.html 
Yahoo Group for Digital ATV - see 
groups.yahoo.com/group/DigitalATV/ 


GB3FY - part 3 


By John Hudson G3RFL 


n CQ-DATV1 and CQ-DATV2 I went through some of the 

building blocks for the new 10GHz FM ATV repeater for 

Fleetwood Lancashire. The transmitter used a YIG which 
was purchased from eBay and pressed into service as the 
transmitter. What I did not explain was the overall diagram of 
how all the blocks would be put together, this is shown on the 
next page. 


270512 EXO3 MACH 


LUMINANCE 75 Z OUTPUTS 


4.433MHz XTAL 


The 16 page test card was not covered in CQ-DATV so I will 
run through it here. It uses which uses two pre programmed 
chips so as to keep construction to a minimum. The logic has 
been programmed into a 44 pin lattice array and has been 
produced as a block diagram rather than the more 
conventional circuit diagram which would show all the TTL 
gates. 


‘ 
‘. 
. » 
c 
< 
: : J 
= E 


hid 


The final module assembled and tested, the 
AD724 PAL coder is on the underside 


The lattice array is a ispMach44 pin PLD 44pin IC. This has 
several counters such as Pixel, Character Column, Sub 
Character, Line and Character Row. The main clock is at 8MHz 
and sub divided down to 4, 2 and 1 MHz. The next section is 
the EPROM multiplexer unit containing a latch and 11 x 4 
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A+Su 
GB3FY Block diagram LED DISPLAY 


At+1l2y UART TO USB CONVERTOR 


POWER MICRO LNB SYNC SIGNAL DTMF MORSE 


FUSED LM7885 
I Out 


> 
USB 
MAINS CHOPPER > ‘=| SOCKET 
LED DISPLAY DRIVER 


MS450B 


SYNC DETECTOR 


CLK DATA 


HIGH "Q" FILTER 


a Sh LMS67 PLL 


16 PAGE TESTCARD GENERATOR ieF255@ u-P 


B-PASS 
FILTER 


“F" SOCKE 
\/ 


VIDEO SOUND SWITCHER POYNATRON 
GB3FY LOGIC UNITS 
== Si 


multiplexer that controls the Column, Line, Row Character 
and Palette. Also in the Mach is the bit pattern generator 
that contains an 8 x 2 multiplexer, 4 D type latches a 
further 8 way multiplexer and a 250 nano second digital 
delay line. The final part of the Mach is a Colour/ Control 
latch which switches between the background/Foreground 
Palettes, this contains another 6 x 2 way multiplexer and 6 
D type latches with extra logic for control, plus field reset 
with interlace. Then we come to the video output stage 
buffering the RGB and providing a Teletext input if 


FYLDE COAS 
FARMER PARRS FLEETWOOD 


The end result is this very attractive test card pattern 


required. There is also page selector for stepping the preset 
test cards on an external push button. The RGB and sync 
signals feed a modern AD724 surface mount RGB to PAL 
encoder mounted under the PCB. 


We have three basic outputs, Luminance and Chrominance 
for “S” video out and PAL output. All outputs will drive a 
standard 75 ohms load. Well over 80 TTL gates are 


: ; programmed into the Mach device Construction uses a single 
RX ANT to LNB then coax down to the RX in the Control Logic Box side PCB. 


at the bottom of the mast 


The repeater has now been on soak test and final plumbing department. I did start at B&Q, but there plastic 
adjustments have been made, but before it can be installed pipe performed poorly in the microwave oven test, in that it 
at Famers Parr, the mast head components need some soaked up RF and became very warm. Jewson plastic pipe 
waterproofing. performed the best, but you must use the white not the black 
for optimum performance. The control software assembler 
These are PA the YIG PCB and the RX LNB all need a file can be downloaded from our web site at http://cq- 
waterproof housing which will be constructed out of Jewson's datv.mobi/downloads.php 


Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


TELEVISON REPEATER 


+ \-80- 008E - WL 


Eo 


DATV G 0 The M a rch Coming up in‘CQ-DATV 9 Digital world 3 
Richard, VK4XRL builds a zoom lens controler 
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by Ken W6HHC 


riting software to run at Operating System low 

levels and at the FPGA coding levels is challenging, 

complex, and can be very frustrating. The DATV- 
Express Project team has made the bitter-tasting decision 
that the one remaining significant software bug will postpone 
the sale of the DATV-Express product in early January to the 
general ham population. 


Charles G4GUO has been working diligently to resolve a list 
of five remaining DATV-Express software bugs that we knew 
about at the start of December. Four of these five problems 
have now been resolved. Only one software bug remains...a 
design flaw somewhere in our PCR redesign of the 
Hauppauge MPEG2 faulty (on Linux) PCR clock and packet 
timestamp. Ken W6HHC reports that most descriptive 
symptom of this bug is that 
“transmission video will freeze 
up on my STB in between 2 
minutes and three minutes of 
PTT”. Other STBs and DVB-S 
analyzers are more robust. But 
as Ken explains...the project 
team does NOT want the user’s 
first experiences of our product 
to be “reception of my video 
froze up”. 


DATV-Express 
Users Guide 


The project team has resolved 
that general sales to hams will 
begin as soon as this last bug is 
resolved. Sales to programmers 
who are willing to work on 


software development will continue. Interested and willing 
programmers should contact G4GUO by e-mail to obtain a 
“PromoCode” if they are willing to assist in working on DATV- 
Express software. A discounted price of US$200 (including all 
world-wide shipping costs) is available to programmers with a 
PromoCode via PayPal on the website. 


The good news this month is that the DATV-Express web site 
is now fully functional, thanks to the efforts of Bob N8NT. Go 
to the web site at http://www.DATV-Express.com (You must 
register on the web site in 
order to see the full contents 
there). 


DATV-Express specifications: 


More good news is that Art 
WA8RMC has completed a 

five-page datasheet for the 
DATV-Express product that 
can now be downloaded in 
PDF from the web site. 


Even more good news is the 
latest draft of the DATV- 
Express Users Guide (now up 
to 36 pages) can also be 
downloaded from the web 
site. 


The DATV-Express Project team is committed to resolve these 
issues and start up production sales as soon as THIS LAST 
SOFTWARE BUG IS RESOLVED. 


73...de Ken W6HHC 


The times they are a changing 


Stee See, Sune, nae i an Denese ae epee 


his picture turned up the other week on one of the 

news groups I belong to and it set me thinking. It 

dates back to the 70's, I think that is evident from the 
TV camera, it's what is on his back that is interesting. No it's 
not a jet pack it's a VTR machine, but you have to cast your 
mind back to what a VTR machine looked like in the 70's. 
they weren't exactly portable. 


This is an RCA TR7OB. It uses a format called Quadruplex 
where four heads lay down a single segmented track of 17 
lines across the tape. It weighs nearly a ton and incidentally 
cost £70k (I think I lived in a house costing £4k at the time), 
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so the concept of shrinking a Quadruplex VTR for portable 
use on the camera operators back was brave. 


This is the actual machine made by Ampex to 
record Quadruplex in the field VR3000 


Ok the spools are only small and it does not have broadcast 
quality replay, but it was step one on the road to a portable 
broadcast recorder in colour, but what we really wanted was 
a camcorder. 


The camcorder already existed but it was a film camcorder, 
one man could hoist it on his shoulder and pop off and film 
something, but based on silver not rust (iron oxide the basis 
of video tape) and had the problems of running cost and the 
contents had to go to the lab to be developed before they 
could be viewed, control of the film camera iris is more 
tolerant as modern film can store around 14 F stops of 


dynamic range, (F stop is a 1.4 increase of brightness so 14 F 
stops is 1.4 better than 13 stops) which is more than is 
required and that redundancy results in exposure latitude 
and head room for the colourist to improve the look of the 
pictures. 


Video recording back then was an FM modulator recording a 
single picture track of composite encoded video (PAL NTSC 
SECAM) 


The video system was around 10 F stops or less at times so 
the latitude of exposure is not available and the auto 
exposure electronics have to take a lot of information into 
account, because the recorded picture cannot be re adjusted 
like film. 


Because of this lack of latitude in electronic cameras 
broadcast cameras used in the field were all connected toa 
tin truck where somebody had to sit and work, registering 
the three colour pictures, setting the colour balance and 
constantly adjusting the iris, particularly on a multi camera 
shoot where all the cameras had to match the same look, so 
the pictures could be cut. Change was on the way, first auto 
registration followed by CCD arrays which required no 
registration, auto white and black balance and finally auto 
exposure came along. We had a field camera that did not 
require the tin truck. 


The camera op could set the white balance on a white card, 
and black was a simple shut the lens down and set. 
Registration had gone with the replacement of camera tubes 
with CCD arrays, and we had a reasonable auto exposure. 


How good well, the proof was on multi camera shoots that 
were recorded on separate recorders and then cut in the edit 
suite, first results were not too encouraging, but they soon 
improved. 
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The problem was, this winning machine appeared late and 
the writing was on the wall for C format, In 1982 Sony 
delivered the long awaited camcorder, called Betacam. 


Sony BVH500 


While the cameras were improving, video tape was also 
changing to a new format with the adoption of a new 
recording format, that used helical scan and 1" tape and was 
called C format, but still used composite video recorded by 
FM modulation. Sony delivered a portable recorder BVH 500 
and Ampex delivered the VPR 20 C format field recorder. 


One of the Sony Camcorders _ 
Ampex then jointly manufactured a second generation field 


recorder with the Swiss company Kudelski who made the It used 1/2" tape in a cassette and it was component, the 
popular Nagra sound recorder, used in the film industry. This early non SP camcorders could not replay the tapes so 
new machine C format machine was the VPR5. camera operators had to up their game, but their film 


counterpart could not replay their work either. There were 
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teething problems with this 
new format and it was re- 
engineered to become 
Betacam SP, which used the 
same cassette but with metal 
tape. This was just what the 
broadcasters wanted not just 
for news but for mainstream 
programmes. 


Component allowed picture 
grading of the recordings. It 
was no longer a single track 
recording format, it had Y R-Y 
and B-Y tracks although the R- 
Y and B-Y shared the same 
track by TDM (Time Division Multiplexing) 


Ampex VPR 20 


The cassette must be one of the longest lived items in 
broadcast. 


The development went on and digital TV came along, same 
cassette, different stock a change of electronics and Digital 
Betacam was here or Digibeta as Sony called it, and then HD 
Digital. (The cassette disappeared from the domestic market 
where it was called Betamax) 


Early digital recording were very data intensive and prompted 
the first foray into compression, Digital Betacam had light 
compression of around 2:1, but the codec was just about to 
be born with words like Mpeg2 Mpeg4 and AVHCD appeared. 
These all reduced the data rate of the recording until tape 
itself became redundant and the memory card became the 
recording standard.. well almost. 


The problem with throwing away some of the data often as 
much as 80% worked for well lit factual TV programmes.. but 


it made picture 
grading difficult, the 
ability to set mood 
and change dull 
days into sunny 
days. So the 
g >, broadcasters used 
is pictures compressed 
in a codec for news 
and current affairs.. 
but they also needed 
uncompressed 
- pictures that would 
grade up to 
historical drama. 


400M LENs 5 
oO - “¢ 


Canon S95 


It became horse's for courses, as do the still photographers 
who use low data rate JPEG compression at the bottom end 
and high data rate RAW images for high end work where the 
pictures can be tweaked so much better, and the TV 
broadcasters have similar leanings depending on the 
production. 


What the codec has done for those of us without broadcast 
budget, is to add moving pictures of extremely good quality 
to some very affordable stills cameras. The Canon S95 stills 
camera I talked about back in CQ-DATV issue 1 now 
succeeded by the 100, 110 and now the 120 they regularly 
turn up on eBay at sub £100 prices. They are a 10Mega pixel 
camera that will not only produce stills but will film in HD 
(1080i). The later models have 1080p but alas are still 
holding their market price, the 120 is almost £500. 


Then just a few months back the goal posts were moved by 
black Magic, when they released version 1.5 of their of 
software for their pocket camera, This is now a 1080HD 
camera which has a dynamic range of 13 stops and records 


in RAW 12bit onto a fast HD card using lossless compression 
which works in a similar way as a ZIP file where the RAW files 
are compressed during recording without the loss of any part 
of the image. 


The Black Magic Pocket Camera 


The price tag for the body only is just over £700. what is the 
down side well you need a lens, but they have adopted the 
MFT mount, so a lot of still lenses will fit direct and others by 
a simple adaptor. The SD card is a little fussy and the 
recommendation is for the SanDisk 128GB Extreme® SDXC™ 
UHS-I Card which is at present £135. 


So yes the picture of the Jet Pack is the world's largest SD 
card 


Coming up in DATV 9. The Story of GB3ET 
Out in March 2014 


By Bruno Gavan 


PIC-based simple and cheap OSD for an On-Screen- 
Display with only 5 components! 


The idea of this circuit is to push an 8-bit PIC to the limits to 
build a cheap video superimposer : MCU extracts PAL sync in 
real-time and overlays a line of text to the video. 


The PIC12 MCU is slightly overclocked : 25 MHz instead of 20 
MHz max 


There is no signal mixer : output signal is directly added to 
input signal, not very clean but fine for the demo. 


PIC PAL VIDEO SUPERIMPOSER 


pico OSD |. ?y ti” 


VDD 


a GPS/CLKIN i 
ul HTP , GP 
- GP4/CLKOUT 
VIDEO IN } ‘ r GP2 5 | 
: 25 MHz ‘5p GP3. Vag 
1 = 
PIC12F 683 


Bruno GAVAND, Nov. 2007 


See more details on wew.micro-examples.cam oy 


As you can see, there is no assembly in C source code but 
the SETPIXEL(c) macro. Video synchronization and 
generation is made by interrupt routine, main loop only 
controls shape and position of the text. 


To superimpose text to a PAL video signal, we need to control 
timing with precision to get a stable picture. We have to deal 
with vertical synchronization, which tells us when a new 
frame starts, and with horizontal synchronization, which tells 
us when a new line starts. 


Usually, and external circuit is used to extract both vertical 
and horizontal synchronization pulses from the PAL video 
signal, the LM1881 integrated circuit does it very well for 
example. 


Since I wanted to have a very simple circuit, I 
had to find a way to make the PIC do this job. 


First, we must be able to know when a video line 
starts : we will use the PIC internal comparator 
module to do it. The internal voltage reference 
module will be programmed with a voltage clip 
level, the comparator will then trigger an 
interrupt each time the input voltage will 
become lower or higher than the clip level. This 
will be our horizontal sync separator. 


7X2 
VIDEO OUT 


Second, we must be able to know when a frame 
starts do get vertical sync : PAL signal uses 
special sync pulses to announce a new frame. 
We have to detect a 28 us low level pulse, there 
are five of them in the vertical sync and none 
elsewhere. The internal timer module of the PIC 
will be used to count time of low level pulses. 


This done, we must be able to know what to superimpose to 
the video signal. A bitmap representation of the text to be 
displayed is built in RAM from a 5x7 fonts table. On each new 
line interrupt, we check if we are in display time window for 
adding pixels or not. 


To add a pixel to the video signal, we change output pin from 
high Z state to output, the output then imposes +Vcc or OV 
to display either a white or a black pixel. The result is a 
superimposed text on transparent background. 


Download the project 


Download PicoOSD-project.zip from our web site. = 


Includes: 


e mikroC PRO project files for PIC12F683, should work also 
with most of PIC 

e picoOSD C source code 

e picoOSD .HEX files 


Ron Brink PA2RF 


Ron has used the above information to 'breadboard' a project 
and he comments:- 


I wanted to be able to add information to my PAL video 
signals In my search I came across a simple circuit that can 
do just that the PicoOSD "Overlay Superimposer Device" 
This circuit with only a tiny 12F683 PIC superimposes 
information (like text and clock info ) over an existing PAL 
composite video picture. 


I built the experimental circuit (which is only the pic, 25 MHz 
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xtal and 2 15 pF capacitors) on a breadboard. 


After programming the 12F683 the circuit worked 
immediately. 


In the picture you see on top of the screen the elapsed time 
info. This is what the pico-osd does. 


The clock info on top of the screen comes from the pico OSD. 
I am impressed! 


Now the real challenge comes with reprogramming the 


source code in order to make my callsign and QTH locator 
visible. Not so easy since the program is written in "C". 


Page 36 


Also have soldered the circuit on a piece of veroboard and 
now must integrate the small circuit into the existing video 
switch/pattern generator. 


Call sign shown on 
scene of 
"Bladerunner" 
with Rutger Hauer 


"sis08 unrHEr 
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By Dave G8AJN 


here have been a lot of video circuits using older 

devices in CQTV, these DIL versions are frequently 

used probably because of their convenient size and the 
fact that SMD does not allow use of the chunks of Veroboard 
you have in your 'bits' box. However most products are now 
surface mount packages and stocks of devices like the quite 
elderly EL2020 and CD4066 DIL versions will eventually 
evaporate so it might be wise to start to use or at least plan 
for the SMD versions wherever possible. 


Thankfully there is a much simpler way to create your own 
pcbs these days with the help of the free CAD software and 
even for etching your own single-sided boards using Press-N- 
Peel or by photographic means. In my case. the main benefit 
of using SMD chips is the total lack of board drilling! 


There are several SMD devices that I have used extensively 
in the GB3SQ repeater, particularly the FDV301N , the 
AD8057 and the MMBTA13 and I present them here knowing 
that they work reliably and consistently. They are offered as 
an option to help you when you need a quick and simple 
circuit to get some extra video or audio drive. 


FDV301N 


From a constructional point of view there are a number of 
advantages of using discrete switches instead of an IC such 
as the 4066. Clearly there is less risk of cross-talk but more 
advantageous is the fact that the switches can be placed ata 
more convenient and nearer point than having to run wires to 
and from a single quad chip. This reduces the length of 
tracks, reduces the likelihood of any cross-talk and rf pick-up 


and reduces the size of the board overall. 


The ON resistance of the CD4066 can be as high as 50 ohms 
depending on the manufacturer. This is enough to be a 
problem on a 75 ohm video line. 
FDV301N . ; 

By using a discrete FET 
switch such as the FDV301N 
from Fairchild which has an 

R2 ON resistance of about 4 
Ak7 ohms with an OPEN 
resistance of many 
megohms and with 
capacitance of less then 6pF 
means that at 75 ohms this 
is an ideal device. They can 
be used either in line or even by dumping the signal to 
ground, but doing this means that there must be a series 
resistor to drop the signal across and to prevent any loading 
of the incoming line. 


Fig. 1 Series switch. 


On our repeater I found that the input line could be dumped 
to ground OK on the IC input but an in-line switcher was 
added as well after each IC to reduce loading and avoid any 


crosstalk or noise where the 
two different video IC 75 | 


outputs were joined. The 
Fos 
4k7 


switches can be used as 
inverters too, not of course 
Fig.2 :Dumping switch 


linear, but useful for 
inversion of logic pulses. 


They can switch up to 
200mA at 20v so can be 
used for operating small relays or lamps. They are safe to 6v 
on the input gate pin and are diode protected internally. No 
bias resistors are required. They can switch on and off at 


under 8nS and they are very } 
small, SOT23, about 3mm x OV 
2mm. AKT 


Video amplifiers. 


There are two main types of Ak7 | FDV301N 
opamps used for video signals, 
voltage feedback amplifiers 1 

(VFA) and current feedback 

amplifiers (CFA). = 
Voltage-feedback amplifiers Fig.3: Logic inverter 
circuit configuration uses a 

high-gain amplifier whose parameters are determined by 
external feedback components. The amplifier gain is so high 
that without these external feedback components, the 
slightest input signal would saturate the amplifier output. 


Stability as used in electronic circuit 
terminology is often defined as achieving 
a non-oscillatory state. Stability is a 
relative term, it is easy to draw the line 
between a circuit that oscillates and one 
that does not oscillate, so it is 
understandable why many people 
believe that oscillation is a natural 
SOT2S PacKage boundary between stability and 
instability. 


Feedback circuits exhibit poor phase response, overshoot, 
and ringing long before oscillation occurs, and these effects 
are obviously undesirable in video circuit design. Relative 
stability is defined in terms of performance. By definition, 
when designers decide what trade-offs are acceptable, they 
determine what the relative stability of the circuit is. A 
relative stability measurement is called the damping ratio. 


The damping ratio is 
related to phase 
margin, hence phase 
margin is another 
measure of relative 
stability. As you may 
imagine, the most 
stable circuits have 
the longest response 
times, lowest 
bandwidth, highest 
accuracy, and least overshoot. The least stable circuits have 
the fastest response times, highest bandwidth, lowest 
accuracy, and some overshoot. So as with most things itis a 
case of trading off the various pros and cons. 


Current-feedback amplifiers (CFA) do not have the traditional 
differential amplifier input structure, meaning that they 
sacrifice the parameter matching of the VFA. The CFA circuit 
configuration prevents them from obtaining the precision of 
voltage-feedback amplifiers (VFA), but the circuit 
configuration that sacrifices precision results in increased 
bandwidth and improved slew rate. 


The higher bandwidth is relatively independent of closed-loop 
gain, so the constant gain-bandwidth restriction applied to 
VFAs is removed for CFAs. 


The slew rate of CFAs is much improved from their 
counterpart VFAs because their structure enables the output 
stage to supply slewing current until the output reaches its 
final value. 


In general, VFAs are used for precision and general purpose 
video and non-rf applications, while CFAs are used for high 
frequency applications.(i.e. above 100 MHz). 


Although CFAs do not 
have the precision of their 
VFA counterparts, they 
are precise enough to be 
dc-coupled in video 
applications where 
dynamic range 
requirements are not 4 5V 
severe. CFAs, unlike 
previous generation high- 
frequency amplifiers, have 
eliminated the ac coupling 
requirement; they are 
usually dc-coupled while 
they operate in the GHz 
range. CFAs have much 
faster slew rates than 
VFAs, so they have faster rise/fall times and less 
intermodulation distortion. 


47uF 


The AD8057 is a VFA but has managed to combine the best 
features of a VFA with performance comparable to CFAs. 
They are stable between 3v and 12v supply range with low 
noise and distortion figures and a x5 bandwidth of 25Mhz. By 
keeping the feedback resistor below the 1k ohm of other 
designs the stability is good with no apparent colour 
degradation and required gain can be preset with a pot to 
ground (R3) on the feedback input pin which retains the 
bandwidth whilst changing the gain of the stage. The value of 
the feedback resistor itself should not be used to alter the 
stage gain. 


These are normally run with a dual +5 and -5v supply but at 
these low currents it is easy to create a dummy ground at 
half the supply voltage, but that means that the dc output of 
the IC will be at half supply instead of Ov and the output will 
need to be AC coupled thus risking losing any dc clamping 


820 FDV301N 470m d 
VideoOut 


1k 


Typical video circuit with 
fet switches 


applied. 


If running into a low impedance load such as 75 ohms a 
coupling capacitor of at least 470 mfd will be required to cope 
with the 50Hz field rate, 1000mfd is probably advisable. 
Bridging the electrolytic with a 0.1uF to preserve hf should 
not be necessary with modern electrolytics. Provided you 
have a 75 ohm resistor in series with the output of the IC 
they are short-circuit proof. 


One of the three video channels that join across the 1k ohm 
in the repeater is drawn here to show how the switches were 
implemented. The NPN inverter could be directly substituted 
by a FDV301N if preferred. 


Emitter followers 


Also called common collector, the wide bandwidth and low 
impedance output of emitter followers make them useful in 
audio and video stages to give non-inverting outputs into 75 


ohm. 


AF 1 


Here is a typical emitter follower 
with an output impedance of 
about 1k, ideal for audio stages. 
This is using an NPN transistor 
but a PNP can also be used. 


Whilst signal polarity is not 
usually a consideration for 
audio, with a video waveform it 
is essential to retain the correct 
polarity. To get a good match 
from a higher impedance source 
(>10k) into 75 ohms a 
Darlington device is ideal as the 
two transistors it contains 
enable a good bandwidth but 
with a high output current that 
enables a video waveform to run 
into 180 ohm for matching to a 
75 ohm line. 


Keeping the base 
current constant gives 
a better clamping by 
stopping the bias point 
being modulated by a 
large signal. An extra 
NPN transistor can be 
added to the circuit to 
achieve this effect. The 
180 R resistor should 
be increased in value if 
running from over 5v. 


FETs also can be used too but are not called emitter 
followers, FET versions are called source followers. They have 
a much higher input impedance than a bi-polar transistor 
circuit so they are suitable where higher impedance inputs 
are involved. 


Here is a part of the audio 
switching circuit in the 
GB3SQ repeater. AF1 is the 
audio from the main digital 
receiver and the second 
feed from a currently 
unused auxiliary receiver 
feed is on AF2. When the 
Hi/Lo line goes low it 
switches to the AF1 feed. It 
defaults back to high when 
the incoming signal drops 
out. 


Headphone Amplifier: TDA7050T 


This tiny amplifier chip will drive a 8 ohm speaker or 
headphones if required. It is very useful to be able to adda 


input 


TDA7050 | 
4 
a 
7291364 


The package is SMD SOIC8 
a and is currently still 
0.22uF = available singly from RS for 


0.47uF 


under £1. 
headphone option to mixers etc for the purpose of setting up Microphone AVC/Compressor IC with 60dB 
microphone levels or for distribution or talkback. The range & adjustable noise floor. 
maximum output is around 150mW into 15 ohm speaker. Max 
supply volts 5v. Popularly called VOGAD this chip takes agc options to a new 
level. With a microphone input you can set compression , 

Vp The TDA750 is the earlier attack and noise floor points and get a couple of volts of 

eee DIL 8pin version, no longer audio out. 


available elsewhere. 
The maximum gain of the SSGM2166 amplifier is set by the 
right channel The twin channel option 20k gain control on pin 2, ranging from OdB to around 20cB. 


DA7050 
oars ° gives half the output power 
hed oP 6 per channel compared to the R23 sets the compression ratio from none (1:1) to 15:1 


= bridge arrangement. 
- The Rotation point or the limiting threshold is where the 


limiting starts to come in and attenuates any transients that 
might exceed this point. 


input Rs Lie. stocked by the main 
en | rie suppliers but might be Setting the audio presets : 
: 
3 


7291363 


Noise floor is the point below which the microphone signal is 
muted, very useful in a noisy environment. 


If using a larger audio input signal than a microphone it 
would be advisable to reduce the value of the 10k feedback 
resistor between pins 5 and 6 and adjust the input gain 
accordingly. The full data sheet is here:- 


Aux in 


http://docs- 
europe.electrocomponents.com/webdocs/0aa7/0900766b80a 
a7cdO.pdf 

I hope you find these circuits of interest and of some use in 
your future builds. If you have some useful circuit bits why 


not jot them down and send them to the CQ-DATV magazine 
and they will publish them for the benefit of others. 
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etails about HDMI 1.4, the 
current generation of 
connectors that are set to 


see the AV industry through the 
likes of 3D and beyond. 


HDMI 1.4 - comes in five different | 
varieties | 


Now the makers of HDMI 1.4 have made the details official, 
re-iterating the enhanced functionality that the cables will 
come with. 


Just confuse everyone, not all the new connectors will have 
all the features available. 


There will actually be five connectors available in the market: 


Standard HDMI Cable, High Speed HDMI Cable, Standard 
HDMI Cable with Ethernet, High Speed HDMI Cable with 
Ethernet and an Automotive HDMI Cable. 


So, to help you out, we have added which cables will have 
which new functionality. 


The new features include: 


Ethernet channel 


This brings HDMI into the web-connected world, by enabling 
high-speed bi-directional communication. It will also mean 
that web-enabled HDMI devices can share its internet 
connection without the need for a separate Ethernet cable. 


Used for: Standard HDMI Cable with Ethernet and High 


Speed HDMI Cable with Ethernet 
Audio Return channel 


HDMI 1.4 has the added bonus of an Audio Return Channel - 
this again that will reduce the number of cables as it means 
the cable will deliver audio upstream for processing and 
playback. Essentially it allows your HDTV to send the audio 
stream to the A/V receiver over the HDMI cable, eliminating 
the need for an extra cable. 


Used for: all new HDMI 1.4 connectors 


3D connectivity 


If the likes of James Cameron and Pixar are to be believed, 
3D is the next big home cinema thing, so it's lucky then that 
HDMI 1.4 will hand 3D footage. 


According to the press release 'the specification will 
standardise the input/output portion of the home 3D system 
and will specify up to dual-stream 1080p resolution.’ 


In short, all 1.4-enabled devices will be Full HD 3D ready. 


Used for: High Speed HDMI Cable and High Speed HDMI 
Cable with Ethernet 


4K x 2K Resolution support 


And you thought Full HD was the best resolution a TV could 
get. Something called the RED camera is doing the rounds at 
the moment, which shoots footage up to 4K (4x that of 
1080p), which is so clear it will make your eyes bleed. 


4K sets are now available in the home market place, with 
some projectors already capable of showing this type of 
content. 


HDMI 1.4 allows support for 4K x 2K. With formats supported 
including: 3840 x 2160 24Hz/25Hz/30Hz and 4096 x 2160 
24Hz. 


Used for: High Speed HDMI Cable and High Speed HDMI 
Cable with Ethernet 


More colour 


HDMI 1.4 offers more colour support than its 1.3 counterpart. 


This is essentially for those with fantastically specced digital 
cameras that handle colour spaces like sYCC601, Adobe RGB 
and AdobeYCC601. The new connector will add a bit more 
colour into your pictures. 


Used for: all new HDMI 1.4 connectors 


Car connectivity 


There will also be car support. This means that you will now 
be able to pimp your ride with HDTVs, without the fear that 
heat, vibration and noise will stop your cables working. 


Used for: Automotive HDMI Cable 
Micro HDMI 


Also announced is a Micro HDMI connector. This is a 19-pin 
connector that will support 1080p for portable devices. 


As those with Full HD camcorders will know, there's already a 
HDMI Mini Connector on the market at the moment, but this 
new cable is set to 50 per cent smaller. 


The HDMI specification 1.4 is available for download on the 
HDMI LLC website (www.hdmi.org). 


Finding the Right Cable 


There are five HDMI cable types to choose from, each 
designed to meet a particular performance standard. Here is 
an overview of the HDMI cable types, their capabilities, and 
how to tell them apart. 


To help consumer and clarify cable types further, all HDMI 
cable products will now be required to be labelled by cable 
type. Look for these labels when choosing the HDMI cable 
that is best for your needs. 


Standard HDMI Cable 


The Standard HDMI cable is designed to 
handle most home applications, and is 
tested to reliably transmit 1080i or 720p 
video — the HD resolutions that are 
commonly associated with cable and 
satellite television, digital broadcast HD, and upscaling DVD 
players. 


Standard HDMI Cable with Ethernet 


This cable type offers the same baseline 
performance as the Standard HDMI Cable 
shown above (720p or 1080i video 
resolution), plus an additional, dedicated 
data channel, known as the HDMI 
Ethernet Channel, for device networking. HDMI Ethernet 
Channel functionality is only available if both linked devices 
are HDMI Ethernet Channel-enabled. 


Standard Automotive HDMI Cable 


Supports up to 720p/1080i (does not 
support HDMI Ethernet Channel). Since an 
automotive system may be wired with one 
or more internal relays that can affect 
signal strength, the Standard Automotive 
HDMI Cable needs to send a stronger signal than other cables 
types, so it is tested to higher performance standards. 


High Speed HDMI Cable 


| The High Speed HDMI cable is designed 
Home and tested to handle video resolutions of 
eiLeleeiaeaee 1080p and beyond, including advanced 
display technologies such as 4K, 3D, and 
Deep Color. If you are using any of these 
technologies, or if you are connecting your 1080p display to a 
1080p content source, such as a Blu-ray Disc player, this is 
the recommended cable. 


High Speed HDMI Cable with Ethernet 


This cable type offers the same baseline 

Hom, performance as the High Speed HDMI 

i elemea=isi8— Cable shown above (1080p video 
oen ETHERNET resolution and beyond), plus an additional, 
dedicated data channel, known as the 

HDMI Ethernet Channel, for device networking. HDMI 
Ethernet Channel functionality is only available if both linked 
devices are HDMI Ethernet Channel-enabled. 


Source: 
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By John Hudson G3RFL 


he original unit used a Marconi waveguide and 
transition to coax via a probe. The probe was removed 


and a thermistor put in its place at the focal point. 
The second thermistor is mounted in the power meter case to 


measure the ambient air temperature. The RF will only warm 
the waveguide thermistor, so the resistance difference is 


ONE THERMISTOR IS MEASURING THE RF AND THE OTHER THE CASE TEMPERATURE 
RED 


8-12 GHz 


THI 
THERMISTOR IN HEAD 


MARCONI 604573 
POWER HEAD 
wig 


THe 
THERMISTOR IN HEAD 


38uR METER 


NOTE-ADIUSTING R3 SETS UP THE SENSITIVITY OR FSD 


proportional to the RF. This needs some initial calibration for 
the temperature offset and this is the purpose of the POT R4 
which should be used to zero the 30 uA meter, before the RF 
is applied. R3 can be varied to set the sensitivity or FSD (full 
scale defection) of the meter. 


Apply the RF and the head thermistor will reduce in value and 
produce an increased current flow and change the balance of 
the two thermistors and this change in balance will result in 
current flowing through the uA meter, current that is 
proportional to the amount of RF entering the waveguide. 


The unit is not calibrated so it is difficult to use if for power 
measurements, but it is useful for tuning up 10GHz 
transmitters and proved valuable for setting GB3FY up. 


I did try using the Wife's hair dryer and a can of freezer to 
check for stability in various conditions and the unit does 
track the temperature changes via the case mounted 
thermocouple which cancels out these violent temperate 
changes. 


FYLDE COAST ATV 
FARMER PARRS FLEETWOOD 
obo) * Ap Age deol sf 


The station test card 
See the full story download a back issue now 


Caption contest 
"When I took on the 007 role, I never envisaged these cuts in 


Just for fun.... Q's budget" - Trevor 


Last issues picture is shown below. "The result of a committee designing a new High Tec 
miniature camera and integrated transmitter" - J. Doe 


And the winner is ..... 
John, KOEBC - congratulations. 


This issues picture is shown below. 


"T thought the NSA had the latest in stealth technology." - 
John Ciperano KOEBC 


“Should have stuck with my Ipad” or “I know I can see Mars 
with this thing, focus, focus...” - Larry Shaunce wdOakx. 


Please send your entries to caption@cq-datv.mobi 


"Left a bit, down a bit, left a bit more, safety specs on, FIRE." 
G8KZN. 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 


If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 


Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and 
if you are using 3G/4G then you will incur data usages 
charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 


As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 


in their own country. 


All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 


Copyright 


The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 


dotMOBI publications - http://cq-datv.mobi 


CQ-DATV, 


f you would like to be advised when the 

next issue of CQ-DATV is available for 

download, then join our announce 
mailing list at http://cq-datv.mobi/lists 


(This same address will also allow you to 
unsubscribe in the unlikely event that should 
you wish to) 


Note: Your email address will NOT be passed 
on to any other organisations and will only be 
used to announce the availability of a new 
issue of CQ-DATV. 
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Ofcom Update: Earth Stations on Mobile 
Platforms 


decision to authorise the use of radio equipment for 
Earth Stations on Mobile Platforms (ESOMPS) in the 
UK and the British Crown Dependencies. 


O fcom has today published a statement outlining its 


Subject to certain technical and regulatory conditions, Ofcom 
has decided to: 


e Exempt land-based ESOMPs from the need to have a 
Wireless Telegraphy Act 2006 licence; 


e Make licensing available for aircraft- and ship-mounted 
ESOMPs by accepting applications to vary Aircraft and Ship 
Radio licences respectively, with no additional fee. 


ESOMPs are devices which, when mounted on moving 
vehicles, can provide internet to passengers by connecting to 
a geostationary satellite. Today’s decision means that airlines 
and other transport operators could in future use satellite- 
based technology to offer customers broadband speeds much 
faster than they currently experience. 


A news release is available online. 
http://stakeholders.ofcom.org.uk/consultations/earth- 
stations-mobile- 
platforms/statement/?utm_source=updates&utm_medium=e 
mail&utm_campaign=Boats-planes-statement 


RADIO BUSINESS: ARC TO GO MONTHLY E- 
PUBLICATION AND QUARTERLY PAPER 


A.R.C.—The National Publication For Buyers And Sellers 
Of Old Radios And Related Items—Published Monthly 


This with word that Antique Radio Classified Magazine 
will resume publishing with the February 2014 issue 
but as a hybrid publication. 


A nother change in the hobby radio publishing market. 


Spy agencies around the world use radio 


eports last week 
that the National 
Security 


Agency uses radio signals 
to collect data from tens of 
thousands of non-U.S. 
computers, some not 
connected to the Internet, 
is sure to fuel more 
acrimony towards the U.S. 
spy agency. 


But observers note that the 
NSA is not the first of the 
world's spy agencies to use 


such technology to surreptitiously gather classified 
information from other countries. 


For instance, intelligence personnel in the former Soviet 
Union used similar tactics to secretly gather information from 
electric typewriters at U.S. government offices in Moscow and 
Leningrad more than 30 years ago. And experts Say it's a 
near certainty that the spy agencies of other advanced 
nations are doing the same thing today. 


"Physical compromise of a target's technology is what we 
expect intelligence agencies to do," said John Pescatore, 
director of emerging technology at the SANS Institute and a 
former NSA security engineer. 


"The Chinese have been doing it to the laptops and 
smartphones of foreign executives visiting China. Years ago 
the French did similar things in their country and I'm sure 
British intelligence has done the same thing," Pescatore said. 
"What the NSA is doing now is what all superpower 
intelligence agencies have done, are doing, and will do." 


The New York Times reported Tuesday that documents leaked 
last year by former NSA contractor Edward 

Snowden disclosed that the NSA has embedded software and 
hardware "bugs" in some 100,000 targeted systems around 
the world. The "bugs" allow the NSA to collect information 
from the systems even when they are not connected to the 
Internet. 


Read the full Computerworld article at: 
http://www.computerworld.com/s/article/9245443/Spy_agen 
cies_around_the_world_use_radio_signals_to_tap_data_from 
_targeted_systems 


Our thanks to Stephen G7VFY for spotting the above item. 


RadCom 


he April edition of RadCom contains the formal Calling 

Notice for the 86th Annual General Meeting of the 

RSGB. The AGM will take place at the Institution of 
Engineering and Technology at noon on Saturday 20 April. 
Full details of the Agenda and other relevant details have 
been sent to Members of the Society. Voting is now underway 
on the Resolutions, and Members may vote online or by post. 


(CQ-DATV understands this a is Manchester location) 


http://rsgb.org/main/blog/news/gb2rs/headlines/2013/03/17 
/rsgb-agm-announced/ 


CQ-TV gets a new editor 


rank Heritage 
MOAEU Frank 
's main 


interest is the HF 
bands but he is also 
a Graphic designer 
which should come in 
useful 


BATC will be holding 
their BGM later this 

year and are looking 
for a suitable venue. 


ISS 


ISS see 


http://www.southgatearc.org/news/2014/january/iss_ham_vi 
deo_commissioning.htm#.Uubg-PTFLqQ 


Happy Birthday CQ-DATV 


last February and this edition CQ-DATV 9 says it all. 9 

magazines in 12 months, and for 2014 we are aiming for 
12 magazines making this the first every monthly ATV 
magazine. 


] ts CQ-DATV's first birthday, CQ-DATV 1 first appeared 


ATV deserves the support of a strong magazine, it is the main 
artery of any hobby. Amateur Radio has long had this level of 
support, but at a price. ATV now has it and at no cost. 


Does this formula work well our downloads are well in excess 
of 3000 for CQ-DATV 7. When I produced CQ-TV for the BATC 
we published around 2000 issues 4 times a year, but by the 
time I left the BATC committee they had declined to around 
the 700 mark. So I hope we are revitalising the hobby and 
providing a platform to support ATV activity. 


In this issue Trevor has written up the work he did putting 
GB3ET the Emley Moor ATV repeater together, I think 
developing a micro controller and writing the software 
without an assembler and getting it to work on an untested 
hardware design, is a story with a lesson for us all living in 
the PIC world, you do not realise how far we have come in 
such a short time. I know Trevor was pleased to be able to 
show it off to the late Grant Dixon G8CGK the first ever BATC 
chairman and his role model. 


Congratulations to Ken and the DATV express team, they 
have brought this project from the drawing board to a final 
product in the market place. This is a substantial benefit to 
all ATV enthusiasts, and shows just what we are capable of, 
all of us at CQ-DATV take our hats off to the whole team. 


John Hudson is also back with a filter for computer generated 
Morse code, simple things like this often get omitted from 
repeater logic designs and it's good to see it has not been 
omitted from GB3FY, we are all just waiting for a break in the 
winter weather for John to get this welcome addition to the 
ATV repeater network in place. 


Tom Medlin W5KUB has also written for us on the work he 
has been doing streaming live events. I always like watching 
him in action and at times we forget there is streaming 
activity outside the BATC streamer. 


Richard Carden is back with his regular column Digital World 
and this time he is looking at CCTV camera lenses, adapting 
and pressing them into use for ATV. 


Roberto Zech DgOve has come up with a new FM ATV 
transmitter and he is marketing the design as a complete 
ready built units for those of us that maybe getting a little 
too old in the tooth for SMD construction. 


Trevor as been looking at adding camera Tally lights on the 
Vmix software only to find that the latest revision of the 
software has already implemented them and remote 
operation too, all done on a smart phone. 


Peter J Stonard is looking back on the work of Philo T. 
Farnsworth's and his contribution to Television I think his 
opening line of "how quickly people forget" says it all. 


Deain Lazarov, has sent in his work on a PIC on screen 


display, it's a more complex design than the previously 
featured by Bruno Gavin in CQ-DATV 8, where would we be 
today without the PIC controller. 


Please keep the copy coming and don't forget to support the 
caption contest with your humour or any pictures you think 
suitable for this section. 


Please enjoy CQ-DATV 9 I hope there is something for 
everyone in this packed edition. 


Ian Pawson CQ-DATV Editor 


TX Factor is a 
brand new series 
of high definition 


La _ a a ee 
EiAt) eee 


f th 
amateur radio explored aaeRen at a 


amateur radio. 


Our presenters explore the history of amateur radio, rigs, 
antennas, operating modes, propagation, sport radio, 
training, club news, RSGB news, world news - in fact, 
anything and everything! 


TX Factor is a professionally produced programme presented 
by radio amateurs for radio amateurs - so watch our latest 
episodes and find out what the TX Factor has to offer. 


After 21St February, click on the links to the various episodes 
to watch via our own viewer or via our YouTube channel. 
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Digital Amateur TeleVision 
Exciter/Transmitter 


now available from 


A more affordable DATV exciter can now be ordered 

Fully assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many varia- 
tions of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

Requires PC running Ubuntu linux (see User Guide) 

Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


register on the web site 
to be able to see 


the PURCHASE page 
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the designing, constructing and installing of the now 

defunct 24cms ATV repeater GB3ET. The control 
module was made available as a PCB and was used in lots of 
other ATV repeaters including GB3TM. 


Ty his is not a constructional item, it is the story behind 


For those of you that do not know ET stands for Emley 
Television, which is the main Television Transmitter for 


2“ —— Ay” 


from the northern section of the M1 motorway. Being a tower 
rather than a mast it has an equipment room at the top 
called the Turret room which has lift access and was to be the 
designated home of the hardware for this proposed repeater. 


The original concept for a 24 cms ATV repeater and was the 
brain child of David Long G3PTU who was at the time (early 
80's) an Engineer working for the then IBA (Independent 
Broadcasting Authority) and employed at the Emley Moor 
Site. David drafted and submitted the application for the 
repeater and the NOV (the license) came through rather 
unexpectedly IE no hardware existed at all, David rang and 
asked if BATC could help. We had the old members services 
shop back then but not much in the shop that could be used 
to build a repeater, all that was about to change. 24cms ATV 
transmitters and satellite receivers were around but not 
PCB's that could be populated up to control an ATV repeater. 
Time to design a repeater logic, and ET was going to be the 
test bed. 


My first thought was the logic and after a couple of attempts 
I came up with the following flow chart, which not only fitted 
the bill but also had provision for a second three 3cms TV 
input and was such that if we could obtain permission for the 
second receiver it could just be added without any logic 
changes, remember this was not just about ET it was about 
finding a universal solution to ATV repeater logic. 


It also became obvious that to make this flow chart work out 
of TTL logic was going to require a considerable amount of 
logic, but if we used a microprocessor it could be reduced to 
5 chips. The microprocessor was the obvious route but the 
technology was going to be a challenge particularly the 
programming as I had never done any before. 


GB3ET 
Video Logic 


yes 


Select 24cms 
Input 
hange to ET 
screen 


Switch to 
Decrement Testcard 
timer 


Switch to K 
screen 


I went for modular construction using Euro cards and a rack 
frame, the first card the Z80 micro controller was made using 
wire wrap and went together in a couple of Iunch times. Wire 
wrap is ideal for developing circuits with lots of wires and 


chips but not many capacitors resistors or 
transistors as these need mounting on 
headers so they can be plugged into a DIL 
socket and wired. The CPU had few of these 
and was ideal. Simple hand wire wrap tools 
require the special wire to be cut to length 
and stripped, the power version of this hand 
tool speeds thing up by also doing the 
stripping. It's important to put number tags 
on the DIL sockets and to tick each 
connection on the circuit diagram so as to 
keep track. Once the wire wrap was 
complete and checked out with a simple 
continuity checker, the chips were fitted and 
the CPU was powered up, but alas did not 
work or did it. Having never designed a 
circuit which uses a micro, or programmed 
one before, this was all a first in fact I had 
never written an EPROM for a micro and it 
was difficult to work out if it was my 
programming, my hardware design, my wire 
wrap prototype or both that was at fault. 


I should explain the programming was done 
by looking up the Z80 instructions in a book, 
converting the instructions to HEX and 
typing them into a keyboard EPROM 
programmer. I was an engineer in Yorkshire 
Television (ITV Company) that made the TV 
programmes that were transmitted by the 
Emley Moor transmitter and the keyboard 
driven programmer was all they owned to 
deal with this sort of technology. Working 


this way is a little like creating a book on a typewriter, but 
with no way of making corrections. Any changes or 
corrections required the book to be re typed from scratch. 
This works for small programmes, but the larger the 
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programme the more the changes hurt. What was needed 
was an assembler coupled to an EPROM programmer. This 
would up rate the typewriter to a word processor, so changes 
could be made without a retype. I did get to implement this 
technology onto a Spectrum Computer, but not until GB3ET 
was built, programmed and running, and it proved a very 
useful tool for refining later software revisions. The Spectrum 
EPROM Programmer was just one of the projects in the Micro 
and Television Handbook, (now out of print). 


The problem was the 8255 PIO (the chip that would provide 
the input output) would not initialise and stubbornly 
remained in tri state. I wrote several other small routines 
that terminated in Halt, which pulls down the halt pin and 
stops the programme and they worked, so perhaps the micro 
board was part working. 


Checking and rechecking the data books on Z80 and the 
8255 did not produce the answer, the 8255 is a brilliant chip 
but was designed to work with the 8080 CPU not the Z80 and 
I was starting to worry about that part of the design when I 
finally solved the puzzle. The hardware reset resets both the 
8255 and the Z80 at the same time, but there was no data 
written in either book about recovering from a reset and the 
unpublished fact is the Z80 recovers first and starts running 
instructions that the 8255 is not ready to receive and as 
every program I had written started talking to the 8255 
immediately after reset, it was ignoring the instructions until 
it had recovered from its own reset long after the Z80 had 
pushed the instructions to it. A quick revision of the software 
to include a delay routine before 8255 initialisation and the 
problem was solved. One week into the ET build we had logic 
running, not bad, well it would have been quicker if it had not 
been for a procession of people banging on the workshop 
door because there VT machine was broken. Just because I 
was the on duty VTR fixer was no excuse it was quite obvious 
I was busy. 


The software needed lots of work to set up the time out loops 
and generate readable morse, being a G8 (B class license) 
Morse code was beyond me, but there were several G3's (A 
class license), on the telephone who would listen and 
comment, eventually we had working software and pleasant 
Morse code identification (so I am informed). 


The next stage was board 2 where we could interface video 
detectors and switching to the micro. Initially the video 
switching was relays that chattered and would probably have 
a short life but modular construction meant better more 
advanced, modules could be constructed and the present 
modules relegated to the spares box for emergency fixing 
and diagnosis. 


The audio was mixed not switched, the idea came from a visit 
to Germany where I stayed at the QTH of Heinz DC6MR he 
used to work through a dual input ATV repeater with the logic 
of first person to access either input has their sound and 
pictures relayed, second person in, (other input) is audio only 
so you get duplex sound. Not only is it brilliant but it so easy 
to implement, I added the local PTT microphone so that 
anyone working on the repeater on site had one way 
communications and it proved very useful. 


The video detector was the standard sync separator and tone 
decode PLL that nearly every repeater used at the time, the 
diagrams have long since gone but this diagram that 
appeared much later in the Dutch ATV magazine Repeater 
(now also defunct) is as near as we can get to the detector 
used on ET. Hans Bruin (the author) also added electronic 
switching to his unit, which was also on the ET MK2 switching 
card. By the end of the second week and ET was making 
progress. The next problem was the Electronic Test Card and 
like all good ideas the solution came from an unlikely source, 
this one was the company skip. 


GB3ET 
10GHz RX Audio Hardware 
24cms RX Audio 


Morse Ident 


R4 
MIC Amp 


PTT 
Local Mic 


Flag 
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Test Card 
screen 
K screen 


Logic 1 K screen 
Logic O Testcard screen 


A damaged TV receiver had been placed there, just outside 
the office door, the TV set was beyond repair, but it had a 
salvageable Teletext decoder. Teletext, also a defunct system, 
is a stream of data transmitted by the broadcasters in the 
vertical interval, the selected page can be stored in RAM 
memory and displayed on the screen. Replace the RAM 
memory with an EPROM and you can programme up well not 
only a test card but a screen display that will fill nearly all the 
TV screen with rather chunky graphic blocks or text. The 
salvaged decoder would not fit the card frame, but it yielded 


the idea and the chip set. It meant writing another EPROM 
and designing the unit and wire wrapping it up. I added page 
switching to the EPROM, so we had the ET screen and the 
time out K. This design was later reproduced in the ATV 
compendium (Now out of print) and proved very popular with 
other repeaters right down to the test card display. It was 
RGB out and required a PAL coder but I think we initially used 
the TEA 2000 which was popular in TV games consuls. The 
end of week three and we had the time out screen and K 
screen. 


I was at the time undecided about the Teletext pattern for 
time out, I had envisaged a test card, but it turned out to be 
a good decision and in the MK2 Logic the EPROM pages we 
supplemented by a RAM page that could be updated over the 
air via remote keyboard access. The data was pure ASCII 
text and was sent as a dual data tone on the ET audio 
Channel. This made possible a news screen for the area, 
explaining any changes to ET, promoting local amateur 
events, and apologising for any ET outages of which there 
were some in the early days, due to CPU crashes, but by then 
crashes were a thing of the past, but on the first logic they 
meant a round trip for me of several hours to visit the site, 
log in with IBA staff and ascend the tower, just to press the 
reset button. 


I did find an alternative and that was to use the Yorkshire TV 
Outside Broadcast Links department, let me explain. The 
Turret room was used to relay live TV programming such as 
horse racing and other numerous live sporting events back to 
base via point to point microwave links. The last link in the 
chain was to set up a manned dish in the Turret room that 
would be the final link and could send the broadcast back via 
land cable from the Turret room to the studio. So if ET 
crashed and horse racing from Redcar was imminent, I could 
ring the Turret room crew on the direct phone line and ask 
them to press the reset button. The room was only crewed 


during live sporting events, but these were fairly frequent in of 40KW of RF, remember the Turret room is just below the 
the 80's. main TV transmitting aerial. 


The fix was twofold. First replace the CPU card 
with a PCB designed one and secondly add a 

ENB watch dog, this is a simple timer that periodically 
#3 generates a CPU reset pulse, the pulse is never 
delivered because the CPU keeps resetting the 
timer via a PIN on the 8255, so if the computer 
crashes then no reset pulses, the timer 
completes its cycle and the CPU is reset. Both 
solutions the PCB CPU, the watch dog, and the 
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I tried several fixes for the crashes. The first one was to write Af wl R 
a new EPROM to deliver the same software but by avoiding [_] 1n pure Ca = BEANS 
instructions that used RAM memory, push and pop 6MHz “ SYNC 
commands etc, this did not have any effect. I suspect using 


wire wrap for the CPU construction to be the culprit, it never 
crashed in the workshop, but it was not subject to exposure 


revised software to deliver watch dog pulses were all fitted in 
one master fix and the crashes were no more, and the 
Outside Broadcast links team could be relieved of one of their 
tasks on their frequent visits to the Turret room. 


Week four was equally hectic there was an number of 
outstanding VTR problems to sort which had been sadly 
neglected over the last few weeks, but ET only required a TX, 
RX and aerials. The RX was a modified satellite receiver, 
which I unashamedly obtained by writing a begging letter to 
PACE the large satellite receiver manufacturer in Bradford 
and was pleasantly surprised by a phone call from their MD 
and invite along to their R&D department. 


The design team were very helpful and I left with several 
early PCB's and diagrams that would enable me to harvest 
front end modules and design a Euro Card RX receiver 
utilising one of the modules. Week 4 and Card 4 was in the 
rack and working. I had help from two other amateurs. The 
first was the late Barry Keedy G6LIC and Ken Roberts. They 
had organised some liaison meetings at local clubs, which 
had raised interest and resulted in one or two donations, 
which we used to purchase a 24cms TV TX only 200 mW and 
I cannot remember the model but it could be grafted toa 
Euro Card module and the RX antenna a JVL Alford slot. The 
TX aerial was a custom designed curved reflector aerial 
designed and donated by ANT a local aerial manufacturer. 
Week 5 and we had a repeater, only 200 mw, but a PA would 
follow. 


Week 6 was the install. It started with the largest scrounge, a 
6ft 19" rack, which came out of the Yorkshire TV engineering 
department, a rather helpful ham Peter Blakeborough G3PYB 
worked there and not only passed the rack along to this 
worthy cause, he also helped with its install, the difficult part 
was getting him and me and the rack into the tower lift, but 
we did it. Although the ET project only occupied a small part 
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TELEVISON REPEATER 
900ft AGL 
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of the rack, we wanted to provide space of other Turret room 
projects, a microwave beacon and a proposed packet 
repeater. 


Peter also fitted the Alford slot some 80 ft above the Turret 
room, but left me to bolt the TX antenna in place on the 


Turret roof, 1200ft above ground and on a windy day, was 
the most scary thing I have ever done in the name of ATV. 
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By the end of week 6 I could ring Dave Long G3PTU and 
announce GB3ET was built fitted and working, his idea was 
now a reality. It was only 200mw, but a PA, which then 
flagged up the requirement for RF filters soon followed, but 
the Acorn was up and running 6 weeks from drawing the flow 
chart to powering up the unit on site. 


Early draft PCB with switcher and video detector Sadly the IBA became NTL some years later, and the 
on a DIL Header Plug peppercorn rent on the rack shared by all the amateurs with 
projects in situ was revised to unaffordable figures and the 

I had hoped for a grand switch on and I had in mind Grant relationship ended and GB3ET along with the other amateur 
Dixon G8CGK one of the founder members of BATC, alas he projects was switched off, I have never been back to the 
was not available, but some years later he visited Yorkshire Turret Room since I took the photo of the late Grant Dixon. 
and ascended the mast to approve of our work and see the The hardware was not wasted it was relocated to Bradford 
fully populated rack, that Peter and I had put in place some and given the new call sign GB3YT. 


years earlier. 
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Emley Moor Tower Lift, try getting 5 19" 
rack and two people in at once 


Development still went on. I bought a Spectrum computer 
and learned how to assemble and test Z80 code on it and 
designed an EPROM programmer, that interfaced to the 
Spectrum rear connector, so code could be revised and 
developed, without the difficult task of re typing EPROM from 
scratch, every time a software revision was required. 


My book Micro and Television Projects was published in the 
spring of 1985 and included the Teletron micro board, which 
was supported by a PCB available through the Members 
services shop. (Micro and Television Projects is now out of 
print and not available as a download). 


The Teletron PCB was used in other repeaters, and I received 
lots of requests for customised software which was now not 
such the arduous task to develop thanks to the Spectrum 
EPROM programmer. I also custom programmed numerous 
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EPROMS for the teletext pattern generator which appeared in 
the ATV compendium (again not available as a download), 
but the familiar graphic of three overlapping blocks in Yellow 
Blue and Green can often be seen on other projects, so some 
of the engineering ideas and designs live on. Happy days 
particularly being able to show GB3ET off to Grant Dixon. 


http://www.ntlpa.org.uk/memorabilia volume 20 explains 
Teletext 
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DATV-Express Project — January update report 


. Se ORVEREEN RIGOL 22:16:47 2014-01-29 ~> (ioral) | BWiDet 
: : Status pRef_0.00 Jam Att 1005 _ : :  RBW 
t’s been a long, slow 3 year process developing a quality 5 4.000 KHZ 
] state-of-the-art digital ATV transmitter board. The DATV- pee) *9-—RBW Uwe MGS) 
Express project team is pleased to announce that the ree | oj 1-000 kHz Bini 
software is now ready for production release and the boards dacbiahbAa oaclonlinlingenalan —— 
can now be ordered via PayPal on the PURCHASE page of our ee a " verre 
project web site at www.DATV-Express.com. (Please note | | =— 
that you need to be logged in to the web site in order to see aa nee tyes 
the PURCHASE page.) The boards are shipped fully- i " = 
assembled and fully-tested. | aa Whe | 
N\y 70), alvetull i MAE May Af 
Charles G4GUO worked throughout January trying to refine 84 | 
the “PCR jitter” design work-around that had stopped the ad 


start of sales at the beginning of January. In December the Userkey Set: System, 


ee 
Center Freq 437.00 MHz Span 4.0000 MHz 
000 4.0000 s 


RIGOL 22:15:03 2014-01-29 BwiDet 
Status Pe | ee |< a RBW 2 = ete 
4.000 KHZ) FIQure 2 WV D' 


40 —_RBW 


1.000 kHz Vow" 


1.000 kHz 
—— video was freezing after a few minutes because the video- 
es time-stamps were arriving after the presentation-time- 
1.0000000 . . a . 
stamps. Slowly, but surely, the timing design was improved 

and Transport Stream analyzers now say the TS quality is 
good. Ken W6HHC ran a 12 hour transmission test without 
any interruptions. DVB-S now works very well. 


Ay ul) li Wade ion AWS abi NIN, r i 


Det Type 
| Pos Peak » 


VW 
wy | 
_are 7 1 \ iar Charles, G4GUO also discovered a programming math 
alte | mistake that had broken the DVB-T protocol back in 
ll season Fete. Svat, November when some functionality was moved into the 
Genter Freq 437.00 San 4000 We | FPGA. The bug was fixed and now DVB-T is working again. 


E mu secre —_ <a . — “ For DVB-T protocol, at this point 6-7-8 MHz configurations of 
al i lie oe ela bandwidth have been reasonably tested. Testing has started 
sciatiaaieal on the new ham 2-3-4 MHz bandwidths of DVB-T, but this 


testing is not completed at this point. 
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Charles also tried to mathematically improve the nearby alias 
spurs that occur with DVB-T signals using his original “x1 iFFT 
math” (spurs shown in Fig 1 using 2 MHz bandwidth). 


With a little mathematical and DSP magic, using 4096 point 
iFFT and using only the centre DSP bins, the others bins filled 
with zeros....the spurs have disappeared. See Fig 2. The 
main problem with the “x2 iFFT math” is that it doubles the 
USB2 traffic/load for IQ stream. This “x2 iFFT math” will work 
OK for a DVB-T 2 MHz bandwidth signal. But at DVB-T 7 MHz 
bandwidth....the IQ stream will exceed the capacity of the 
USB2 interface. 


The main priorities of the project team for the next month 

will be to focus on the initial sales process, respond to the 

inevitable tech support e-mails that will come in, and finish 
building the next batch of production hardware boards. 


“full speed ahead”....de Ken W6HHC 
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System Block Soran tes DA TV-Express 


The most important concept about the DATV-Express board is 
that it is software-based SDR radio. While the system block 
diagram for a typical Digital-ATV DVB-S transmitter using the 
DATV-Express board is shown below, the modulator chip and 
software can also produce several other types of modulations 
and protocols, such as COFDM for DVB-T and 32APSK for 
DVB-S2. 


PC Processing 
For DVB-S Protocol DATV-Express 


jauppauge Exciter Board 
PVR 500/150/1950 Ubuntu O/S - 32-bit or 64-bit for 430 MHz to 2450 MHz 


running DVB-S software 
FPGA-based 
Extract USB Data 
FIR Filter 


Analog 
NTSC / PAL 
Video 
Source 


PEG-2 
Video-Capture Card Read Program Stream 
[ Add SI Tables 


MPEG-2 Scramble 
Encoder > interleave 


Audio VQ Modulator 


Source 
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System Block Diagram of typical DATV-Express 
transmitter set-up for DVB-S 


And what does the board look like? (<--- See image left.) 


This is just the beginning. Keep watching as these pages are 
updated. 
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by John Hudson G3RFL 


was developed using Z80 logic, (Yes I see a copy in 

advance of publication). GB3FY uses a PIC micro 
controller which was not around when Trevor was putting 
GB3ET together. The PIC has a built in I/O port, RAM and 
Programme storage memory so it does not need the 8255, 
the 6116 or the EPROM. This makes for a much smaller 
control logic and considerably simplifies the construction of 
this part of the repeater. 


I nteresting to read Trevor's story of GB3ET and how it 


One problem both logics have in common is that they 
generate the Morse code identification for the ATV for the 
repeater. The I/O pin that delivers this signal, delivers a 
series of dots and dashes using a 1.2KHz tone at 12 WPM, 


CW SINEHAVE OUTPUT 
J1 


PHONO SKT 


this is all produced by the repeater software. 


It also delivers a PLOP as it tries to get a mean dc level and 
some unwanted high frequencies, because it is a digital port, 
so it is either on or off I.E. the output is a square wave. To 
remove the Plop and to filter the digital square waves to a 
much more agreeable sine wave, we need some extra 
filtering. 


First the plop R1 and R2 put the DC level at half the supply 
(2.5V). The DC blocking cap C1 is also required to isolate the 
2.5V from the I/O pin which has been declared as an output. 


Next we roll off some of the higher frequencies with a few RC 
filters R3-C2, R4-C3,R5-C4=C5-R6 POT... 


The DC is removed by C4 and the output level is set by R6 

100K POT to suit your sound switching level.....a reasonable 

CW action is done by gating in Software the PORT pin on the 
u/P. 


Both GB3XG and GB3FY have been 
implemented with this circuit and it has stood 
the test of time and also negated any criticism 
from some of the hardened CW operators. 


SV P*P SQUARE WAVE 
from uP 
1.2KHz 


Streaming video 


ave you ever wanted to go to a Ham radio event such 
as Hamvention but you were not able to for a number 
of reasons? 
Well, with just a computer and internet connection you can 
now attend these events. W5KUB.Com has been webcasting 
hamfests for over 11 years. The broadcast has viewers in 
over 150 countries, and pulls an audience of approx. 50,000 
viewers during the Dayton Hamvention. 


ni 
The W5KUB Helmet CAM 
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Every year W5KUB.COM has been webcasting we have been 
making improvements to the equipment and the technology. 


Today you can watch near HD quality video of these events in 
full screen on your computer. 


There are several different aspects which make our webcast 
enjoyable. 


First our webcast page has a chatroom where hams around 
the world can log in and chat directly with the W5SKUB.COM 
group at the event. In addition to being able to ask real time 
questions and receive answers from vendors such as MFJ, 
ICOM, Yaesu and more, you are able to chat with other hams 
some of who are located on the opposite side of the world. 


Secondly, and this is the fun part, W5KUB.COM gives out 
prizes to their viewers. There is no cost to anyone. You just 
have to be logged in to the chatroom and we randomly pick 
names from the list of those logged in. If you claim your prize 
in the allotted timeframe, you win it. Prizes are then normally 
shipped out to the winners within 3-4 days after the event. 
Prizes vary from magazine subscriptions to high end 
equipment such as DSTAR radios, Wattmeters, HTs, Dual 
Band radios, antenna tuners, microphones , and more. In all, 
over $26,000 in prizes has been awarded to viewers in the 
past 2 years. This is more prizes than many hamfests give 
out. 


And thirdly, the viewers get to virtually make the trip and 
ride along during the drive to and from the hamfest. The 
webcast usually starts one or two days before the ham event. 
You are 'virtually' in the passenger seat and experience the 
entire drive even when we get pulled over by the police! You 
also get to see the scenery. APRS on the W5KUB.COM page 
will show you exactly our position and speed. 
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Tom WS5KUB at the Huntsville Hamfest 2013 


W5KUB.COM plan to expand the next Hamvention show with 
new and special guests in addition to regular interviews with 
manufacturers. To insure the best quality video, we will have 
a dedicated Ka band satellite uplink installed for our internet 
connection. 


The 2014 Dayton Hamvention webcast schedule is as 
follows: - 


Wed. May 14th 1400 UTC go live as we begin the drive from 
Memphis, Tn To Dayton, OHIO 550 Miles and 10 Hours of 
driving 


Thurs May 15th 1500 UTC begin the set up of the broadcast 
booth at hamvention. During this time you will also see many 
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people you recognize. 
Friday May 16th 1400 UTC Hamvention webcast begins 
Saturday May 17th 1400 UTC Second day of webcast 


Sunday May 18th 1400 UTC 3rd day of Hamvention 
webcast. 


Sunday May 18th approx. 1900 UTC begin the webcast of 
the drive back to Memphis, TN 


W5KUB.COM has a facebook group for people to follow the 
broadcast and to give suggestions throughout the year and 
also talk about all aspects of ham radio. Our facebook 
group is https://www.facebook.com/groups/w5kub/ 
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By Richard VK4XRL 


repeaters either analogue or digital, this part we will be 


I n the last issue of CQ-DATV we looked at ways to control 
looking at lens control. 


Panasonic i wblsa2 


During the past few months I have received a couple of 
cameras with lens with however only one control unit. The 
cameras are Panasonic model type WV-CL352. The 
operational manual can be found here 
http://www.manualslib.com/manual/305907/Panasonic-Wv- 
Cl350.html# manual 


The lenses fitted to these two cameras are 
from Computar TV zoom lens Model 
M1i0Z1118AMS and information can be 


Video Signal 


Iris 


— 


M) Wite pegy YELLOW] + | 


Remarks: Connect together with Black (Focus) 
and Red (Zoom) for common system when 
necessary. 


obtained here and includes a wiring diagram as shown: 
http://computarganz.com/misc/Computar_Lens_Tech_0208.p 
df and http://computarganz.com/misc/Computar2012.pdf 


Unfortunately one of the motor gears had a missing tooth 
which needs to be fixed. The control unit that came with the 
units had separate switchers for Zoom and Focus. As the 
wiring was a bit of a mess I set about to see if I could come 
up with something a little better. Iam sure others could see 
different ways to control the lens but I took the kiss principle 
and tried to keep it as simple as I could. My first thought was 
to use the Picaxe, I had a couple of spare 28X1’'s which I 
know are an over kill in this situation but could be placed at a 


later stage. The Picaxe controls a L293D or equivalent 
motor driver IC 
(http://www.engineersgarage.com/sites/default/files/L293D 
.pdf). The circuit is shown below. Note that no serial 
interface or reset are shown, however these can be added 
and the 28X1 replaced with a Picaxe 14m2 with the 
required pin changes and software should do the trick. 


This last picture shows the completed prototype. Where do 
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we go from here? I am looking at now providing wireless 


control of the unit with video TX included back to the control 
point. If anyone has some ideas please feel free to add them. 
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A multiband FM-ATV transmitter from 1.2 to 3.5 GHz 


by Roberto Zech DgOve 


dead, when Trevor first imported FM receiver kits for 

the BATC online shop, he sold out in a matter of weeks 
and_ had to re-order several times, until eventually he ran 
out of front end modules. The front end modules were ideal 
for ATV but were discontinued by the manufacturer and this 
brought the supply of the popular receiver kits to a close. 


Y es we are all moving towards DATV, but FM is not yet 


‘t ATV=TX-0-4-PLL VOI 
| RZ 9/2013 « 


r 


Trevor had many request to follow it up with an FM ATV 
transmitter and until now that has not been possible. I have 
now put together a modern state of the art FM ATV TX which 
has a frequency range of 1.2 to 3.5 GHz. This time it is not a 
kit it is a complete ready built unit, tested and ready to go 
and will deliver 25mw of RF. 
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I started this design with a study of the datasheet for the 
Analogue Devices IC ADF4350/51 This is PLL (Phase Locked 
Loop) that will function over the range 2.2GHz to 4.4GHz and 
is divided into 16 overlapping frequency ranges. 


Time 
Constants A ia 


It is possible by using a divide by 2 to get the IC to cover 
1.2GHz, this halves the deviation so the modulation voltage 
has to be increased and as a result is a little over the normal 
lv, approx 1.2Volts for 23cms. The a Fan en 
base band input is filtered to 8MHz re rey 

with a combination of L C filters. 


The loop filter is important for FM ATV. 
It must have a slow time constant so 
as not to compete with the video 
modulation and 100MFD and 
100o0hms with 22 MFD in parallel, 
was the final choice. 


Demodulated 
output of the 
unit 
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ATV-TX 1g2-3g5-10mW 


M 1.2 — 3,5GHz 
Output >10mw 


Both units connected together 


The programming of the frequencies is as per the datasheet , 


the processor is an ATtiny 13.You can choose up to 4 fixed 
frequencies or alternatively you add the display and control 
panel which will enable continuous tuning and a digital 
display of the transmitter frequency, this requires a larger 
processor. Although not included external multipliers can be 
added for 5.8GHz and 24GHz (one of the advantages of FM 
ATV). 


The output of the ADF 4350 is frequency dependent and is 


CQ-DATV 9 - March 2014 


about 1 to 3 mw, by the addition of a NLB310 this is 
increased to 25mw , but again this is frequency 
dependent and the worst case was 15mw at 3.5GHz. 
Unfortunately, the ADF4350 also does not deliver a 
true sign wave signal and so some external filtering is 
required between the transmitter and the aerial. 


There are data sheets available for the ADF4351 at:- 
http://www.analog.com, http:// www.Hittite.com 


The NLB310 at 
http://www.rfmd.com/CS/Documents/NLB-310DS. pdf 
and the ATtiny 13 datasheet at 
http://www.atmel.com/images/doc2535.pdf 


Rather than supplying kits I have made this 
transmitter available as a complete built and tested 
unit, as many of the components are surface mount, 
the control panel is supplied as a populated PCB so 
you can easily add both units to a case of your 
choice. 


Completed units of the transmitter and control panel 
are 110 euro's each or 199euro's for the pair and 
can be obtained from Roberto Zech, Dg@ve, 
http://www.dg@ve.de 


The transmitter does not have audio, but the above unit was 
designed by John Hudson G3RFL for just such an occasion 
and appeared in CQ-DATV 2. 
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Output 


Subcarrier sound generator Audio Input 


| SES vMix Basic - 11.0.0.66 x64 


Vmix 11 Tally Lights 


ack in DATV5 I reviewed Vmix software for a multi 
camera shoot for either streaming or on site 

recording, that was version 10 and version 11 is now 
with us. There is still a free download of this new version 
http://www.vmix.com.au/ and it has grown a lot more 
features, but the main one is Tally Lights. 


Save Preset Last Preset 
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VideoVault 
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AT) 2 ae) ea 
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The USB control of separate Tally boxes, that can be fitted to 
each camera is still possible, but on version 11, they have 
gone one step further and added tally lights that work by 
Smart Phone or Android Tablets. 


If you are televising an event and want to get the best shots 
then you need to man the cameras and each camera 
operator needs to know when he is on air or more important, 
not on air, so he can compose his next shot, and until now 
this has involved pulling in extra tally cables and all the 
associated problems, with Version 11 you can use Smart 
Phones or Tablets over the WI FI with 
one provision, the smart phones or 
Tablets must be on the same WI FI as 
the PC running the Vmix switching 
software. I must stress the Vmix PC 
must be linked via WI FI and connect 
by LAN to a router with WI FI is not 
sufficient. 


Pause Inputs 


VideoVault 


Another added feature is that any one 
of the Smart Phones or Tablets can 
also work the vision switcher which is 
very handy if you are short on Crew. 


This would enable one man operation 
of both a camera and a switcher, so a 
wide unmanned camera could be 
selected while the shot is composed on 
the second manned camera and then 
switched on line by that operator. 


Camera Setup 


: nS 


FMS 


The remote screen is shown here, 
select the indicated icon to obtain this 
display. To switch a camera select it on 
the Yellow matrix and the select Cut or 
fly, (if you must) to make the cut on 


Cut 
Audio 


Playlist MultiCorder 
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the green matrix, it could not be simpler. This really has to be the best addition to some already 
winning software, that is available free with a limited range of 
inputs and standard definition, no watermarks and with 
reasonably priced upgrades that allows more sources. It 
works well with, Adobe live stream for Internet streaming 
and it really comes highly recommended for any live multi 
camera event and now with the Smart Phone hook up it just 
got better. 


n 


PREVIEW 


ty Settings 
C r_ . i= 
Display ¥) Enabled 


0 utputs Port: 8088 


0 ptions 
Performance 


Quick Play Cut 


Recording 


The green matrix shows which camera is on line so you Eee 


know if it is safe to compose a camera shot. You have all the Audio 
controls of the main switcher in your hand, you can even 


select clips on the Vmix PC's hard disc and play them in. Web 


Is it difficult to set up ? well this is Vmix and I have yet to Tab down to Web'anhd BElecr wep 


find any software as friendly to use. 
So far I have tried it with an old iPhone and an iPad sorry I 


Enable web and did not have an Android tablet to hand to test it, but I have 
browse up the no reason to doubt it will not work. 

address shown on 

your Smart Phone All we need now is a DATV transmitter that will interface to 
or Tablet any Vmix particularly the ones that use in computer Mpeg 
problems visit compression, surly the Vmix stream can be intercepted and 
http://www.vmix.co connected to the coder input. 


m.au/help11/ 


Select settings (Top Right) 
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by Ken Konechy W6HHC and Robbie Robinson KB6CJZ 


Reproduced from the Orange County Amateur Radio Club 
newsletter. www.W6ZE.org 


[Please Note - This is the fifth article in a series of DATVtalk 
articles to introduce Digital-ATV to hams and to learn new 
aspects of this new area of ham radio. The article was 
originally written in 2010/2011 for the OCARC newsletter. 
Since, 2011, there have been changes and improvements in 
DATV technology and products...but there is still a basic 
problem (most severe in US) that too few hams are using 


digital-ATV. ] 
I presented an introduction to Digital-ATV. In the CQ- 
DATV8 issue, Robbie-KB6CJZ and I teamed-up in the 
DATVtalk05 article to present a test report for bench- 
testing a DATV DVB-S transmitter exciter and Power 
Amplifiers, using the SR-Systems product from Germany. 
Now in DATVtalk06 article, Robbie and I team up again to 
continue our DATV testing of a DVB-S station in the field 
and we report on the results we obtained in field testing of 
a Digital-ATV portable unit in the City of Orange, here in 
Southern California. 


Some Background 


n the CQ-DATV5 issue, the DATVtalk02 article 


The authors are both members of the OCARC, but they are 
also members of the RACES emergency communications 
group for the City of Orange, called COAR (City of Orange 
Amateur Radio). For years, the COAR group had equipped 
itself with analog-ATV equipment intended to send field video 
to the city Emergency Operation Center (EOC) located inside 
the Orange Police Department building. But for years, COAR 


has been frustrated by the quality of the analog-ATV pictures 
being received by the EOC. The 440 MHz analog-ATV quality 
was degraded because the signal path typically included 
elevated-freeways, 2-story residential homes, 1-to-3-story 
commercial buildings and a “forest” of backyard trees and 
tree-lined streets. The only good transmissions for analog- 
ATV occurred if we parked the portable ATV transmitter on a 
hilltop with a clear signal path back to the Orange PD 
building. 


Members of the COAR RACES team had speculated that 
perhaps Digital-ATV might provide the solution to improving 
the quality of our field video transmissions. 
Loop-Yagi 
XMTR ANT 
Kuhne (DB6NT) Down East 
MKU-P1301A 2330PA 
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1WAmp 30 W Amp 
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Figure 1 Block Diagram for DVB-S Initial Field Tests 
The DATV Equipment 


Fig 1 is a block diagram of the set-up used during the first 
set of field tests of DATV. The transmitter, and power 
amplifiers and SetTopBox (STB) receiver have all been 
described in more detail in an earlier DATVtalkO5 testing 
report. 


Another ViewSat VS2000 DVB-S STB was purchased on eBay 
for installation inside the EOC Radio Room for the purpose of 
conducting these DATV field Tests. The eBay cost of this FTA 

STB unit was less than US$60 including shipping. Fig 2 shows 


the new STB (bottom unit) being tested side-by-side with the 
personal STB receiver of Ken W6HHC before the field tests 
began. 


The frequency used 
for the field tests was 
1.292 GHz. Ken 
W6HHC had planned 
to set up the test 
frequency on1.2915 
GHz, but discovered 
ae that the STB menu 
Figure 2 — Bench testing the would NOT allow him 
new ViewSat STB to be used to enter 0.5 MHz 
at OPD digits. The Symbol- 
Rate was set to 2.2 
MS/sec...producing an DVB-S RF BWallocated of 3 MHz. The 
Forward Error Correction (FEC) was configured to 1/2. 


The receiving 1.2 
GHz antenna (Fig 3) 
was a 24-element 
loop-Yagi antenna 
mounted 3-stories 
high on top of the 
Orange PD building. 
The loop-Yagi 
antenna is made by 
Directive Systems 
(in Maine US). A 
Down East 
Microwave LNA for 
1.2 GHz was 


installed for the field a 


————— ee 
tests to drive the a 


received DATV ee eee : 
signal down 250+ Figure 3 — a 1.2 GHz Loop-Yagi 


on roof of OPD 


feet of coax to the 
EOC Radio Room 
receiver. 


The SWR of the new 
DATV field antenna 
for COAR RACES was 
tested successfully 
in Fig 4. The SWR at 
1.292 GHz was 
about 1.5:1 using a 
Bird Watt meter. The 
center-mounted loop 
yagi beam antenna 
is the Model 2325LY 
from Directive 
Systems, located in 
Maine USA, has somewhere between 23 and 25 elements The 
beam weighs only 3 pounds (1.4 KG)!! This is essentially the 
same antenna that is used at the Orange PD building for 
receiving DATV. 


First Field Test - El Modena High School 


— 


Figure 4 — COAR RACES 
Member KB6CJZ measures 
SWR on the new DATV 1.2 GHz 
“Elephant Gun” Loop-Yagi 


The first DATV test site we chose, the parking lot of the El 
Modena High School in the City of Orange, was picked 
because COAR RACES had tried analog-ATV tests on 440 MHz 
from this location two years earlier with extremely poor video 
quality...producing only Pi or P2 at best. But P1 or P2 was 
NOT the video quality that COAR RACES wanted to show to 
the Police or Fire Chiefs or to the Mayor of the city in the 
Emergency Operation Center (EOC) room. The test distance 
is only 3.2 miles, but includes one elevated freeway, three- 
story apartment buildings, homes, 2-and-3-story commercial 
buildings, and plenty of trees. 


While Robbie KB6CJZ and Steve KI6DDE manned the OPD 


oe 


receiving 
station, Ken 
& W6HHC and 
Figure 5 — Bruce KC6DLA adjusts Bruce KC6DLA 
direction of the 1.2 GHz Loop-Yagi set up the 
at the Field set-up site DATV 
transmitting 
station in the 
back of his mini-van. Just to be prepared, Ken also set up a 
STB receiver with a “sniffer” antenna and a notebook 
computer display in the field to confirm that a video picture 
was actually being transmitted...in case there was a lack of 
picture at the OPD. Fig 5 shows Bruce KC8DLA adjusting 
direction after the field antenna has been set up. 


The field antenna mast was constructed from Radio Shack 5- 
foot stacking mast sections and totaled 25-feet tall. Details 
for support the field antenna mast are shown in Fig 6 and Fig 
Fi 


Steve KI6DDE reported seeing a picture at the Police station 
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Figure 6 - Mast-brace Figure 
attaches to roof-rack 


e car tire secures the 
support base and prevents antenna 
mast from slipping 


from El Modena High School, 
even before Ken could finish 
setting up his “sniffer” 
receiver. The received picture 
was perfect! Robbie KB6CIJZ 
reported that the QUALITY 
monitor on the STB menu 
displayed 100%. 


Second Field Test — City © 
“Mock EOC Drill’ 


The Police Department 
conducted the planned “mock 
EOC” drill for the City of 
Orange in order to test the 
abilities and training of Police 
Department volunteers, received DATV Video 
including COAR RACES Inside the EOC Radio 
communications volunteers to Room 

provide support for city EOC 


Fig 8 - Robbie. 
KB6CIZ views 
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officials and staff and to provide communications from the 
field in a simulated train wreck incident. As expected, COAR 
was directed to provide DATV video from the simulated 
medical triage area in the parking lot of the Amtrak train 
station. Ken led the field team and a perfect DATV picture 
was being received at the EOC with only 10 minutes of travel 


Figure 9 
- This 
close-up 
ofa 
large- 
screen 
display 
in EOC 
Room 
show the 
clarity of 
received 
DATV. 


The test distance is only 1.8 miles, but includes, 2-story 
commercial buildings, 3-story University buildings, homes, 
and plenty of trees. We had to aim the 1.2 GHz antenna right 
into a pair of large leafy trees, about 75 feet away. As with 
the earlier test site, this location in down town Orange had 
failed terribly earlier when analog-ATV was used because of 
“ghost” multipath reflections frOm the commercial buildings 
and weak signals. 


The received DATV signal was first displayed in the EOC Radio 
Room. The video was then distributed to many large screen 
LCD displays inside the EOC room itself, as shown in Fig 9. A 
picture was reported at the EOC Radio Room as soon as the 
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transmitter 
switch was 
turned on. 
Again Robbie 
reported the 
DATV picture 
was perfect and 


the SetTopBox L 
QUALITY meter —_ 
read 100%. ee 

. . Figure 10 —- Members of COAR 
Third Field RACES and other OPD Volunteers 
Tes€—Up in gathered in the EOC room after 
the Hills the drill to begin a debrief 


session 


Based on the 
success and 
demonstration of 
the two previous 
DATV tests, the 
COAR RACES 
group in the city of 
Orange was very 
fortunate to obtain 
funding to 
=e purchase new 
= Digital-ATV 
= equipment to 

rs f create a portable 
~ field station 

, (instead of 

Figure 11 - View of borrowing 
KomplettSender DVB-S equipment from 

transmitter from SR-Systems Ken W6HHC and 


with top cover removed Robbie KB6CIZ). 
This section 
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describes the 
testing of the new 
DATV equipment 
that includes a 
KomplettSender 
DVB-S transmitter 
(from SR-Systems 
in Germany) and 
= then reports the 

. results of field 
testing from a more 
difficult location 
with this new 
portable DATV 


KomplettSender with LCD 
Display and Menu Controls 


equipment. 


Fig13 shows the Block Diagram of how the new equipment 
was used in this third in a series of field tests. AS we have 
said before, bench-testing is important ...but results from the 
DATV field tests are exciting! The location chosen was a ridge 
up in the foot-hills of eastern part of the City of Orange that 
had been tried three years ago using 440 MHz analog-ATV. 
Loop-Yag/ 
SR-System KomplettSender OVB-S Transmitter XMTR ANT 


I Down East 
Analog ; SR Systems Systems 2330PA 
MPEG-2 MiniMod DVB-S 1xTS 1.2GHz 1.2 GHz 
Video Encoder Exciter 2 W (FM) Amp 30 W (FM) Amp 


Forward-Error-Correction 1"-stage 
Aoi EG-2 _» a Baseband Modulator <> Power 
: | )Q-t0-OPSK Modulator | Amp 


Compressed Video 
Data-bit-rate is about 
soc 


Low Orange PD Station Receiver 
Noise Using DVB-S SetTopBox 
Amp 


No video signals could be 
received from this ridge 
at the Orange PD building 
during the earlier analog- 
ATV field tests. 


The tests were conducted 
from near the QTH of 
Kathleen K6IBH (up ona 
ridge across Jamboree 
Road to the West from 
Loma Ridge) and great 
pictures were sent back 
to the Orange PD EOC 
Room. This ridge allows 
camera video to the East 
of the ridge toward Sierra 
Peak, Irvine Park, Loma Ridge, and Saddleback Peak. East is 
the direction that wild grass fires normally approach our city. 
The DATV signals were fairly weak (see Fig14) because a hill 
was sloping down into and blocking the “line-of-sight” 
transmission path...and we probably had to “knife-edge” 
around the sloping hill side to reach the OPD 
EOC. 


Figure 14 —- The weak 
DVB-S DATV signals 
received at EOC produced 
perfect DATV pictures 
with 100% QUALITY 


The critical DATV settings selected for DVB-S 
during these COAR field tests are listed 
below: 

8 Frequency - 1.292 GHz (center freq) 

e FEC 212 


e Symbol-Rate - 2.2 MSymbols/sec 


Large-acreen LCD displays e RF BW(allocated) - 3.0 MHz 


@ Camera - NTSC 


Figure 13 — Block Diagram Showing New W6OPD DATV Field Station being ‘ Video Resolution “Di 


Tested 


e = MPEG-2 GOP Mode ~ IBBP 


Conclusion 


The chosen DVB-S field equipment COAR worked very well. 
COAR’s DATV field testing results have exceeded our 
expectations and has produced useful video from many 
difficult field locations. During the DATV planning efforts for 
COAR, we had many concerns whether DVB-S could handle 
the multi-path ghosts that had plagued earlier analog-ATV 
field tests. We were worried that DVB-T technology (with it 
very robust multi-path protection) might be the only useful 
DATV technology for COAR RACES. 


The digital-ATV DVB-S video quality from the field is much 
improved over the older analog-ATV technology. This 
improvement is achieved because DATV technology uses 
Forward-Error-Correction (FEC) to overcome the “ghosts” and 
weak-signal conditions caused by elevated-freeways, 
buildings in the downtown area and the hills on the outskirts 
of our city. 


Contact Info 


The authors may be contacted at KB6CJZ@ARRL.net and 
W6HHC@ARRL. net 


Useful D-ATV Links 
BATC info site for DTX1 DVB-S exciter - see www.DTX1.info 


British ATV Club — Digital/DigiLite/DTX1 forums - see 
www.BATC.org.UK/forum/ 


DATV-Express Project web site (SDR-based exciter) - see 
www.DATV-Express.com 


Down East Microwave RF amplifiers — see 
www.DownEastMicrowave.com 


DG@VE microwave RF amps, up-converters, down-converters 
- see www.DGOVE.de 


Kuhne Electronics (DB6NT) RF Amplifiers - see www.Kuhne- 
Electronic.de 


Directive Systems — loop YAGI antennas - see 
www.directivesystems.com 


SR-Systems D-ATV components (Boards) - see www.SR- 
systems.de 


Amateur Television of Central Ohio - see www.ATCO.TV 


British ATV Club - Digital Forum —- see 
www.BATC.org.UK/forum/ 


Orange County ARC entire series of newsletter DATV articles 
- see www.W6ZE.org/DATV/ 


TAPR Digital Communications Conference free proceedings 
papers — see www. TAPR.org/pub_dcc.html 


Yahoo Group for Digital ATV - see 
groups.yahoo.com/group/DigitalATV/ 


TV-AMATEUR 


Zeitschrift fiir Bild-und Schrift-Ubertragungsverfahren 
TV Amateur 


Artilcles include:- 


e A 10-GHz PA for all modes by H.-M. Fruits, 
DF9OCR 

e DVB-T News from OE7DBH by Darko Banko, 
OE7DBH 

e A multi-band FM ATV transmitter 1.2 to 3.5 
GHz by Roberto Zech, DGOVE 

e Considerations for DVB-T at 70 cm by Hans- 

Karl Sturm, HB9CSU 
jt ee | fT 
“th DGSKHS Sa ; e PGA103 + - a 50-mW broadband amplifier 
wiimschen allen Mitgliedern, by G4DDK and WA5VJB 

ha eee MOT a e Hamnet ATV relay for less than 50 euros by 

und Freunden der AGAF Frank, DL3DCW 

ein exfolgretches Jaby 2014 


Ea el ea fal 


ay ) x G ane N«@ ENTER  ENDEGED 
ad LI AMERY TV Amateur is a German Language ATV 


Magazine It is published 4 times a year and if 
you would like to subscribe go to 
http ://www.agaf.de/ 


Aus dem Inhalt: DVB-S2 mit HD in H.264-Kodierung bei DBO@KO 
Eine 10-GHz-PA fiir alle Betriebsarten * DBV-T-News 
von OE7DBH » DxX Spot - mehr als nur eine ATV- 
Relais-Karte * ATV-Treffen 2014 in 19357 Glévzin 
Ein Multiband-FM-ATV-Sender von 1,2 bis 3,5 GHz 
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By Peter J. Stonard 


hilo T. Farnsworth's invention of all electronic 
television: 7th September 2002. 


How Quickly People Forget 


A couple of days ago my wife Judy's cell phone stopped 
working. It was transformed from her "communication lifeline 
to the world" into an inert lump of plastic. Cellular phone 
technology is taken for granted, right? 


I noticed odd aerials spouting from a few passenger cars 
while visiting Chicago in the late 1970s. Motorola, 
headquartered nearby, was conducting field trials of AMPS 
(Analogue Mobile Phone Service) the first use of radio "cells™ 
to conserve the available radio spectrum. 


That was twenty years ago, and the world has quickly come 
to depend upon cellular radio technology. 


Parallel Inventions 


The history of television is not so clear, and certainly not the 
result of one unified effort. In fact, a lot of controversy still 
surrounds the early television pioneers, who collectively 
invented —something™ which today we call television. 


During the first half of the 20th century many of the 
fundamental things that shape society were invented, 
developed, or legislated into existence. 


Often similar ideas or needs occurred about the same time in 
both Europe and the USA. Without consultation the ideas 


followed separate paths to practicality. Sadly, we spent the 
second half of the 20th century suffering from these early 
decisions. For example: AC power line frequency: 60Hz in 
America, and 50Hz in Europe. Power line voltages: 120V in 
America and 220 to 240V, (depending on region) in Europe. 
Television transmission technical standards: 525/60 verses 
625/50, NTSC verses PAL, etc. Even choosing which side of 
the road to drive our cars on. 


Inventing Research labs 


Early inventions were often the result of a single contributor, 
who had a dream to do something. Apart from mastering the 
technology they also had to find financial backers, and then 
publicise their efforts if they were to succeed. Those few that 
were successful often sold their invention to a corporation for 
a personal fortune. On the other hand, large corporations 
that sprang up around key inventions of the previous century 
wanted to control their future, and avoid unpleasant surprises 
that might topple their empires. 


The invention process changed when Thomas Alva Edison, a 
self-taught lone inventor, invented the research lab. The 
organisation of a team, with a common purpose, and relief 
from the worries of everyday life (such as paying the bills and 
finding materials supplies), had a drastic effect on invention 
productivity. Edison patented anything and everything, 
hoping to generate royalty licence fees later on. 


The industrial giants such as General Electric, DuPont, 
Eastman Kodak, EMI, GEC, and Marconi quickly adopted 
Edison's model. These new research labs were staffed with 
hundreds of trained scientists and engineers, who gave up 
their individual claims (Patents were assigned to the 
company) in exchange for steady pay and needed support 
staff, materials, and the well being of a corporate sponsor. 
Perhaps the biggest of these was the Radio Corporation of 


America (RCA). 
Mechanical Verses Electronic TV 


Early television pioneers Baird and Jenkins chose mechanical 
systems based on Nipkow's spinning disc, while Zworykin and 
Farnsworth applied all electronic techniques oe the latter 
technology winning easily in the early side-by-side 
demonstrations. 


David and Goliath 


The story of electronic television pits a corporation, one that 
used the new model of research labs, against a lone inventor. 
The battle lines were drawn early as both parties filed US 
Patents in the 1920s each claiming an all-electronic television 
system. 


Philo T. Farnsworth (1906 - 1971) 


Farnsworth is credited with 
the idea of scanning the 
image sequentially, an 
inspiration he got as a 
teenage boy while 
ploughing the fields of the 
family farm. He developed 
the idea into a system with 
a sending and a receiving 
end, and at age fifteen 
disclosed it to his high 
school science teacher. 


Figure 1 Philo T. 
Farnsworth (Photo 
cuortesy of MZTV) By age nineteen he had 
seed money to start 
building the system, and in 1926, at age 20, he had filed two 


US Patents, one for the camera and another for the viewer. 


With financial backing from San Francisco bankers, 
Farnsworth moved his family to San Francisco, and rented 
the loft at 202 Green Street, on 22nd September 1926. The 
roughly 7 by 10m (20 x 30ft.) space was turned into a lab, 
including apparatus to make radio valves (tubes) by hand. 


® Every effort had been made to 
build both the receiver (even the 
hand made CRT) and a transmitter, 
which used Farnsworth's newly 
invented Image Dissector tube. 
The pioneers were ready for a test, 
, and it was done on 7th Wednesday, 
September 1927. 


Figure 2 202 
Green Street, S.F. 
7th September 
1927 


Apparently they only had one axis 
of scanning built, and the 
experiment involved sending 
signals to light up a line on the 
CRT, by illuminating the camera. Most likely the transmitter 
and receiver were linked by wires, and not by radio waves. 
The equipment was placed in two rooms and was very crude; 
high voltage came from "a rotary static machine’ charging a 
Capacitor, and scanning from a “ten-cycle-per-second sine- 
wave (motor) generator’. 


The team consisted of Philo; Elma “Pem*‘ (his wife and office 
manager); Cliff (Pem‘s brother, and the glassblower); Carl 
Christensen (hired as an engineer); and George Everson (a 
professional fundraiser) who arrived later. Everyone stood 
around the receiver - Philo called instructions to Cliff at the 
camera. —Put in the slide“ —Okay it's in. Can you see it?™ 
Turn the slide a quarter turn, Cliff’ The receiver line also 
turned 90 degrees. —That's it folks! We've done it!" (The 
author transcribed these words from Pem's book, Distant 
Vision, but it's not clear if this is accurate, as they only had 
one axis scanning, a 90-degree turn seems unlikely). 


The demonstration was repeated for George, and Philo then 
sent a wire (telegram) to George's partner, Les Gorrell, in Los 
Angeles, which simply read, "THE DAMN THING WORKS! 


David Sarnoff (1891 - 1971) 


While the lone inventor made 
steady progress with his invention 
during the 1920s, David Sarnoff, 
the new head of RCA, unleashed his 
energy to dominate television. NBC, 
the broadcaster and wholly owned 
subsidiary of RCA, was formed in 
1926, and began mechanical 
television broadcasts in 1928. 


Figure 3 David 
Sarnoff (Photo 
cuortesy of 
MZTV) 


No one could build a radio without a 
licence from RCA, and each and 
every radio sale generated a royalty 
fee back to RCA. Sarnoff worried that new technology could 
disrupt the market. He learned of a very young inventor 
working in California, from a San Francisco Chronicle 
newspaper article, dated 3rd September 1928. 


Sarnoff issued an 
essay that was 
published in the 


New York Times, on Figure 4 
18th November, Viadimir 
1928, titled an 

—Forging an Zworykin 
electric eye to scan (Photo 

the word", the cuortesy 
message was Clear: of MZTV) 


Television was still 
a long way off, and 
when it did arrive it 


would be at the hand of RCA. A month later he struck again 
with a New York Times article on 16th December; —Leaders 
Dispel Television Fears“ noting that the latest radio sets 
would not become obsolete. He took the opportunity to urge 
everyone to buy a new radio for Christmas. 


Sarnoff secretly hired Viadimir K. Zworykin, head of 
television research at Westinghouse, who had filed (but did 
not receive) an electronic television patent in 1923. Sarnoff 
sent Zworykin to see Farnsworth at the 202 Green Street lab 
in San Francisco, in April 1930, and he was welcomed as a 
Westinghouse representative, to whom Farnsworth wanted to 
licence his patents. It's likely that Farnsworth did not know 
that Zworykin was working for Sarnoff. 


Zworykin stayed for three days 
and was shown how to make a 
camera tube. Farnsworth's Image 
=| Dissector tube was hand made by 
his small staff, which had to 
invent most of the equipment too. 
By trial and error they also 
learned how to process the tube. 
This involved construction of 
- electrodes, glass blowing to form 
the envelope, pumping to remove 
the air, and finally, introduction of 
purified potassium vapour to form 
a photocathode. 


Figure 5 Image 
Dissector (Photo 
by the author) 


Upon his return to RCA in Camden New Jersey, Zworykin was 
given a $100k budget and a one-year deadline to develop 
electronic television. So he set about trying to duplicate 
Farnsworth's tube, from his notes and memory. 


RCA Goes to War 


Sarnoff was angered by the lack of progress on electronic 
television, and RCA was in a tight business jam. Radio and 
phonograph sales had plummeted due to the great 
depression, and competition had driven the unit price of a 
radio down to around ten dollars. RCA stock lost 90% of 
value, after the US government forced RCA to slash its 
licensing fees. 


So Sarnoff decided to pay a surprise visit to Green Street, in 
April 1931, and attempt to buy out Farnsworth. 


Unfortunately for Sarnoff, Farnsworth was out of town, but 
Sarnoff made an offer of $100k for the patents, and 
Farnsworth and his backers agreed this was an insult. Again, 
Sarnoff was furious and brought the full weight of RCA 
lawyers to battle Farnsworth. 


No doubt this slowed the development of electronic television 
for years, as the legal battles raged on. Farnsworth was 
driven to drink (he was a Mormon and a teetotaller), and 
then suffered a bleeding ulcer. Farnsworth licenced his 
patents to Philco and to Baird Television in the UK, to stay 
afloat financially, until the Farnsworth patent was finally 
issued in 1935. 


Sarnoff's RCA spent over thirteen million dollars from 1930 to 
1939 to develop electronic television. This was a staggering 
sum of money, during the Great Depression. 


1939 World's Fair 


Sarnoff pulled a public relations coup at the 1939 World's Fair 
held in New York City, with a project called —The RCA 
Television Pavilion“, and also by securing the rights to 
broadcast the opening ceremony on both radio and 
television. Local department stores offered new RCA 
television receiver sets for $600 each. 


"It is with a feeling of humbleness, that I come to this 
moment of announcing the birth in this country of a new art 
so important in its implications that it is bound to affect all 
society. Now, ladies and gentlemen, we add sight to sound!" 
Sarnoff said at the press conference before going on to 
announce that NBC would begin regular television 
broadcasts. Several days later, at the opening ceremony, 
Franklin D. Roosevelt became the first US president to be 
televised. 


RCA Pays Out 


Such blatant infringement of Farnsworth's patents would be 
grounds for a lawsuit, but instead Farnsworth sold RCA a 
non-exclusive licence for one million dollars. This was the 
first time that RCA had paid a licence fee to obtain a non-RCA 
invention. 


America Goes To War 


When the USA entered WW-II all development on television, 

including early broadcasts, was stopped. After the war about 
6,000 TV sets existed in the USA, and this grew to some tens 
of millions by the mid 1950s. 


Alas, Farnsworth's original patents expired in 1947, just 
months before the post war boom, in which RCA captured 
some 80% of the market. Farnsworth was forced to sell his 
assets to ITT, who decided to exit the television business. 


Fast Forward to September 2002 


To mark the seventy-fifth anniversary of the first all 
electronic television experiments, a small event was held at 
the 202 Green Street building. Actually, it was held outside, 
as the current owner of the building decided not to 
participate. Sadly the world did not acknowledge this 


important event, having taken television for granted and let 
Philo T. Farnsworth drift in to obscurity. It was covered briefly 
in the local press and on a local magazine TV show that aired 
the next day. About one hundred people attended, including 
a couple of generations of Philo T. Farnsworth's family. In 
1981 a State of California historical marker was erected. 


Also present was television collector Jerry Grulke, who 
brought with him a couple of historically significant television 
artefacts, and was dressed as a young Farnsworth. He wore a 
very nice brown suit of the era with matching brown shoes 
and fedora. 


Mr. Grulke also had a Farnsworth brand 10" television 
receiver from 1948 and the actual Nipkow disc used to scan 
the "Felix the Cat" figurine used by Bell Labs in the 1920s. 


Pending Honours 


As of this writing, it is expected that Farnsworth will be 
honoured at the 2002 Emmy telecast hosted by the Television 
Academy. 


Historical Marker Number 941 


In a simple laboratory on this site, 202 Green Street, Philo 
Taylor Farnsworth, U.S. pioneer in electronics, invented and 
patented the first operational all-electronic "television 
system" on September 7, 1927. The 21-year-old inventor and 
several dedicated assistants successfully transmitted the first 
all-electronic television image, the major breakthrough that 
brought the practical form of this invention to mankind. 
Further patents formulated here covered the basic concepts 
essential to modern television. The genius of Green Street, as 
he was known, died in 1971. 


It’s For You! 


Remember 
Judy's cell 
phone 
crisis? It 
appears 
that she 
put the 
phone ona 
wet counter 
top, and 
water 
causedthe 
phone to | 
die. When it ie ee 
dried out Figure 6 & 7 TV Historian and 
the phone collector Jerry Grulke 
returned to 

life. Whew, can you imagine life without that cell phone? 
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e static text display: 14 rows in 525-line systems / 16 rows in 
625-line systems (max. 35 characters each) 


eye e smooth scrolling text display: 1 row of 40 characters 
his project is based on Microchip's PIC 18F258 ¢ 8*16 pixel monospaced VGA fonts 
microcontroller and was built using only conventional e over 200 selectable fonts (via PC) 
(THT) parts. e 3 selectable speeds in the scrolling text mode 
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TEXT VIDEO OVERLAY GENERATOR 
by D, Lazaroy 


e changeable 
vertical text 
position on the 
screen 


The circuit uses 
as input a 
composite/RGB 
video signal. The 
font and the 
scrolling text for 
displaying are 
sent by a small 
PC app. 
(tvo_v3.exe) to 
the PIC and 
stored 
somewhere in its 
code memory 
area. This way 
there is no need 
to send data 
after every 
power-up of the 
circuit (last sent 
data will be 
available). In the 
scrolling text 
mode up to 24KB 


of data can be sent (or equivalent of a maximum 1h 10min 
duration can be displayed at default speed). Because the 
static text will be much more often changed than the 
scrolling one, it is saved in PIC's RAM. If you want to keep 
the same text position on the screen on every power-up or 
save the static text - do a master clear reset (reset on PIC 
pin 1). 


2. Functional description 


The microcontroller receives font and text data from the 
computer's COM port over the MAX232 at RB1 pin at 4800 
bps (asynchronous reception emulated in assembly code for 
this pin). The PIC must also be synchronized to the incoming 
video. This is done over LM1881 - /VSYNC is needed to 
refresh some internal register values and horizontal sync 
pulses (taken from /CSYNC) needed to know when to drive 
the 4052 analog switch over the PIC's internal synchronous 
serial port. 


The PIC is driven by a 27 MHz crystal clock source (an exact 
multiple of PAL and NTSC line frequency). Despite that, a 
jagged text on the video screen is displayed because this 
frequency is not fully synchronized to the incoming video line 
frequency (there is no genlock). You can use a programmable 
clock IC to improve that, but such chips are manufactured 
only using SMD technology - my search on the internet 
yielded dissapointing results, unfortunately. My idea was to 
build the entire project with conventional parts still available 
on the market (i hope !) and an easy design for a home 
purpose. Keep in mind that the PIC must work at 27 MHz in 
order to accomplish its tasks properly. Some assembly 
routines are heavily dependent on this clock rate, and if your 
video source is not a standard or a good quality one, you 
may encounter problems. I have tested it on my satellite 
receiver with PAL and NTSC signals and it worked well. 


Instead of 7 

MAX232 you aan RS232 to TTL 
can use a RB 1 pin on ik = level converter 
simple RS232 PIC 18F258 

to TTL level aa D 7 
converter like ae NPN | i \ Nis : es in ea 
this one nn 3232 po 
Ais oe e 1N914 (1N4148) 
found it on the 

internet). I —- =e 

think using 


other common NPN transistor or diode should work. In my 
design i've used a 100k resistor instead of the 10k one (the 
transistor is less saturated when on). The circuitry (in the 
main schematic) built around the 2 BC547B transistors act as 
low voltage regulators aimed to ensure constant levels on 
variable output loads (the 4052 inputs on/off). The 4052 
switch has to "see" also 75 Ohm impedances on its inputs 
when switching between input video and inserted text and 
vice-versa. The output levels of the regulators must be 
adjusted in order to get proper video voltage levels, 
otherwise problems with the video may occur. 


There are also switches at PIC pins available to perform other 
functions: 


e BKGD on/off - switches the background stripe on and off 

e HIGH/LOW SPEED - speed adjustment available only in 
scrolling text mode. If both switches are off the text will 
scroll at default speed 

e LINE UP/DOWN - changes the text position on the video 
screen 

e 525/625 (or TV) syst. - important for the static text mode. 
If connected to GND 16 rows of text will be displayed (for 
625-line systems), otherwise 14 when connected to Vcc 


(for 525-line systems). Don't let this pin unconnected ! 


If you live in Europe and have a SCART connection (or 
whatever connection where the R, G, B components are 
available as standalone signals), you can use the circuit to 
display color characters and background, but you have to add 
some extra hardware to it. In principle, an extra switch and a 
voltage level regulator for every component (R, G, B) is 
needed. A part of the circuit is already used in the main 
schematic (the CVBS part). It should look like this: 


The transistors are common NPNSs (prefferably with a high DC 
gain factor, 200 or above). Instead of normal resistors, series 
and parallel R networks can be used. The transistors can be 
replaced by an integrated array (like CA3082). 


Please consider that some equipments which output signals 
over the SCART do not provide video components (R, G, B), 
only the composite signal. Even if they do, the input/display 
device may not accept them. 


CoS 3. Demo clips 
LR IND 
LUMINANCE (B/W) >) i G ale Ld sah a demo video of what the circuit 
——, fee LD can do: 
a B B oo oes | http://www. youtube.com/embed/i- 
1 © a ae 7CzQ2L17M?rel=0 
* bk dle dd * oh | =a : 
a 4, How to use it within your 
If you want to use this circuit as display 
—- module the static text mode can be 
eS — ———ar relatively easyly implemented. I have 
TEXT VIDEO LEVELS . a decided to simplify the static text 
; re i transmission making it more suitable to 
ae ——~ the practical use. 
Uae GD a 13 
[a Do as follows: 
e transmission parameters: 4800 bps, 8 
VIDEO. Swn data bits, no parity, 1 stop bit 
BKGD topic ° send BYTE1 + BYTE2 + your data 


ne ae 


BACKGROUND LEVELS 


TEXT VIDEO OVERLAY GENERATOR 


Color extension to 
the main circuit 


(max. 35 chars) for every row 


e BYTE1 must not be 0x01 or Ox02 (used 
for other purposes) 


by D. Lazarov e you don't have to send all bytes of a 


row. In this case after a time of aprox. 2 RS232 packets 
length the PIC reception goes in time-out and the 
transmission will be considered terminated 


BYTE1 should be either CR (CARRIAGE RETURN) or NL 
(NEWLINE) (OD or OA hex). This signals to the PIC that new 
line of text is comming and the old lines will scroll up by 1 
position. If you don't send it the lowest text row on the 
screen will be written, but if the text is longer that 35 bytes, 
the remaining bytes will overwrite the row from left to right 
untill the end of the sent text is reached. The value of BYTE2 
doesn't matter, but it has to be transmitted always when 
other bytes follow quickly after that. During that time the PIC 
does some internal processings. If you send some relevant 
data during this byte it will be ignored. Let me give you some 
examples: 


Ex. 1.: 


CR + NL + your text (max. 35 chars) 
NL + CR + your text (max. 35 chars) 
CR + NL + your text (max. 35 chars) 
CR + NL + your text (max. 35 chars) 


CR + NL 


your text (max. 35 chars) + NL + CR 
your text (max. 35 chars) + CR + NL 
your text (max. 35 chars) + CR + NL 
NL+XX (doesn't matter) (empty line) 
CR+XX (doesn't matter) (empty line) 


It runs much like the text of an PC OS terminal window. 


If you want to delete the whole screen send 16 times 
BYTE1+BYTE2. If you use the tvo_v3.exe chose "Enter static 
text (16 rows mode)" option, type ENTER key 16 times and 
chose "Send text" from the menu. 


If you want to keep some rows empty just send 
BYTE1+BYTE2. If you use the tvo_v3.exe just press ENTER 
key aS many times as you want to make room between rows 
like in any other text editor In 525-line systems only 14 rows 
are visibile. Because the rows 1 and 2 are not, when using 
the "16 rows static text" options of tvo_v3.exe you should 
press the ENTER key twice before every 14 rows for your 
complete text to be displayed continuously on your next 
transmision. 


5. How to use it on the USB port 


This solution is suitable for PCs with no serial port. The direct 
connection of the circuit to the USB port is not possible. An 
USB to RS232 adapter/converter has to be used. Such 
hardware can be found on the market and is relatively cheap 
(for ex. chipsets based on versions of FTDI FT232 IC). You 
have to install a driver first (from the chipset's manufacturer 
or FTDI site). This driver will allow you to acces the 
USB+adapter pair as a virtual serial interface (you can check 
the Device Manager to find out which COM port is assigned to 
the adapter - it should be a new one). Then you have to set 
the communication parameters of the driver (the same as 
those for normal serial transmission described above). Your 
application should use the new port or you can use the 
tvo_v3.exe, but select the new port first. 


I have a DELOCK 61460 chipset which works flawlessly on 
Windows Vista, but i would like to make it work on Linux 
(Mint). Untill now i managed to make tvo_v3.exe work only 


on the serial port using Wine 1.3. I would be grateful if 
someone could help me ! 


6. Changelog to the tvo v.2 

e 525/625-line system pin 

e PIC pins' assignement changed. Please take care (see the 
main schematic above) ! 

e new and simpler way of sending static text data (less 
data/separately for every row) 

eno "complement" option anymore 


If you have already downloaded and designed the circuit 
from the previous version, you have to change the PIC pins' 
connections. You have to reprogram the PIC and use the 
tvo_v3.exe from the package below (these 2 parts work only 
together - you can't use any old ones with any new ones). 
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Important notice! 


This is a low resolution text overlay circuit and not a high 
resolution graphic overlay generator ! It doesn't make any 
kind of ASCII control character interpretation (except CR & 
NL) or special streams rendering (for ex. GPS) . You should 
use your own interface hardware and/or software to do that. 


For troubleshooting please check the README file in the 
downloaded package. 


A zip file containing all the project files can be downloaded 
from the authors web site at http://electronics-home- 
projects.tripod.com/ 


Electronic Testcard Software 
__ ©9- DATV v5 
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Caption contest from the planet Greenscreen." - Don Hill, KE6BXT 


Just for fun.... And the winner is ..... 


Last issues picture is shown below. Don Hull, congratulations. 


This issues picture is shown below. 


"Can you spot the muppet?" - G8IQU 


SORRY LADS, CANT SEEM TO FOCUS, MY LEGS ARE MISSING 
- Peter EI4HX Please send your entries to caption@cq-datv.mobi 


"My usual Smurf in a supermarket shot please" - Trevor 


"Here we are doing a rare interview with the alien Cromakee 
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External links 


f you have an eBook reader that does not have WiFi 
then you will not be able to use the hyper-links in this 
publication. 


If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 


Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and 
if you are using 3G/4G then you will incur data usages 
charges. 


L egal Niceties (che small snes 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 


As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 


described in dotMOBI will not contravene the rules that apply 
in their own country. 


All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 


Copyright 


The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 


dotMOBI publications - http://cq-datv. mobi 
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Coming up in CQ-DATV 


s this the latest issue of CQ-DATV? Click here to go to 
our web site to check to see if there is a later edition a <7) 
available. Ls 


HotWwos 


The team 


eererenes Issue 10 - 


e John Hudson - G3RFL = 
e Mike Stevens - G7GTN 

e Ken Konechy - W6HHC April 2 O 1 4 
e Paul Wade - W1GHZ 

e John Lukey - VK2ZUH 

e Clive Reynolds G3GJA / GBEQZ 
e Richard Carden - VK4XRL 

e Trevor Brown - G8CIS 

e Peter Stonard 

e Mike Berry - G1LWX 

e Klaus Kramer - DL4KCK 


Ta] 
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DATV News 

Editorial 

GB3FY on the air. 
DATV Express Update 


A simple Digital ATV transmitter for DVBS using a 
Raspberry Pi 


Custom programming the COX 350 VTR Clock 

A Digital World - Part 4 

Using the CD4040 

DATVtalk07 - Spectrum Analyzers 

Caption contest. 

Using the CD4520 

Information 
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e Ian Pawson - G8IQU e Trevor Brown - G8CJS 

e Mike Berry - G1LWX e Richard Carden - VK4XRL 
e John Hudson - G3RFL e Klaus Kramer - DL4¢KCK 
e Ken Konechy - W6HHC_ e John Lukey - VK2ZUH 

e Clive Reynolds G3GJA / G8EQZ 

e Mike Stevens - G7GTN- e Terry Mowles - VK5TM 

e Paul Wade - W1GHZ 


DATV News 


The Wyong Field Day is held on the last Sunday in February at 
Wyong Racecourse. It is about 100 kms north of Sydney and 
is the major field day in Australia. There was quite a large 
crowd in attendance, but maybe not as many as other years. 
After having a look around the various tables and dealers 
stalls and not finding an awful lot to tempt me, I called into 
the ATV display, as usual put on by Vic VK2BTV and George 
VK2ZDC. Vic usually has some new project to show us but not 
this year. There was a good interest in his display and both 
Vic and George like to talk ATV. They are both involved in 


From the left George VK2ZDC, John VK2ZUH, Ray 
VK2ME, Gary VK2CRJ, Vic VK2BTV and Will VK2TRY. 


keeping the local ATV repeater running, VK2RTG. Part of the 
display was Laser Disc player, with a number of different 
discs. 

George and Vic are local to Wyong and run the ATV repeater 
VK2RTG, Gary and Ray are involved with the Sydney ATV 
repeater VK2RFM. 

The 12 inch disc looked enormous after getting used to a 
DVD. The benefit to me of attending the field day is to catch 
up on every ones latest project and renew old acquaintances. 
I was very sorry that Richard VK4XRL couldn't manage to 
attend this year. 

73 s John VK2ZUH. 

Probably the most expensive contribution to the DATV world 
DecTek have produced a DVBS PCI card primarily designed for 
driving digital satellite receivers for demos, at shows, and 
electronics stores, but also with applications for Set-top-box 
development, repair, production testing and performance 
testing. 


It is clearly not for the DATV enthusiast with a price tag of 
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DATV News Columbus module was being constructed. 


Quacrature 


Modulator 


IT you want to stream your matenal on this sme, nen please - ss 
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RF 
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_4i|\\. | Energy &. | Reed : 
! Dispersal Solomon RF Frequency 
Tx FIFE 


Bus 
interface 


1,770 euro's. 


More details at: 


ISS HamTV success. 


On Saturday, March 8 test transmissions were made on 
2422.0 MHz using the HamTV equipment on the International 
Space Station (ISS). ISS2 [streaming] 

The video was successfully received and was web streamed to Watch >> 

a global audience via the Britsh Amateur Television Club Select a stream from the list and click Watch 
(BATC) server at 

There were four live web streams each from different 


receivers. 

The HamTV transmitter is the culmination of over ten years 

work by dedicated volunteers to establish an amateur radio TV Intarnatinnal Cnara Ctatinn HAMTV etraam 2 

transmitter on the ISS. It uses patch antennas fixed on the 

Meteorite Debris Panels (MDP) protecting the hull of the ISS BATC Webstream of ISS HamTV by Stefan VE4NSA 
Columbus module. These antennas were installed while the March 8,2014 
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DATV News of the flight and ground segment. 


http://www.kayser.it/index.php/exploration-2/ham-tv 
A fund-raising campaign took place during 2005-7 to raise over 


65,000 Euros for the antennas. Individual radio amateurs from Read the HamTV overview by Gaston Bertels ON4WF 
around the world donated generously as did several http://tinyurl.com/HamTVoverview 

organisations including AMSAT-UK and the RSGB. 

The main mission of HamTV is to perform contacts between the Join the ISS HamTV Yahoo Group 

astronauts on the ISS and school students, not only by voice as http://groups.yahoo.com/group/HamTV 

now, but also by unidirectional video from the ISS to the 

ground. Webstream of the TV transmissions 


http://batc.tv/ch_live.php?ch=4 


HamVideo is the name of the onboard DATV S-band 

transmitter. HamTV is the name of the complete system, ARISS-EU HamTV Bulletins 
comprising DATV downlink and VHF voice uplink. Kaiser Italia http://www.ariss-eu.org/ 
SRL was the prime-contractor for the design and development 


HamTV on Facebook 
https://www.facebook.com/Hamtvproject 


HAMTV System On ISS 
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DATV News More detail here - http://goo.gl/AdiQjO 


VK4ZXI has just taken delivery of a Hides DC100 camera 

This is an all-new camera which outputs the captured HD video 
(and optional audio) in digital TV signal. The core technology is 
based on open industrial standard EN 300-744 DVB-T, which 
can transmit compressed high-definition digital video over cable 
or air. The DC-100 uses a standard CCTV SDI camera, either 2 
or 5 Megapixel, then converts the raw SDI stream to DVB-T 
with one of Hides modulators using the ITE chips. 

The DC-100 can be program for channel by two rotary switches 
at the back and band-width (6,7,8 MHz; which only suits some 
countries, like Australia). It is possible to change firmware via a 
micro SD card and all TX properties via some extra hardware 


through the return channel. (It is on its way). The camera uses 
CS mount lenses, so it is possible to use good quality lenses. All 
in all, the simplest and best quality way to do Full HD DVB-T 
DATV. Add some amplifiers and decent antenna and it makes a 
nice system. 
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CAT 14 e CAT14 September 6th / 7th in Basingstoke 
BATC - Forum by g8gtz 


@BATC 


In the absence of any better venues being offered, we have 
decided to go back to the Everest Academy in Basingstoke for 
CAT14 which will be held over the weekend of September 6th 
and 7th 2014 with the BATC General Meeting 2014 will be held 
on the Sunday. 


More details to follow, but put the date in your diary now and 


we look forward to seeing you all there. 
73s Noel 


DATV News 


33rd Annual 2014 ARRL/TAPR DCC (Digital 
Communications Conference) 


BARRL/TAPR 


=i 230% September 5-7 in Austin, Texas _ 


Digital Communications 
j Conference 
RESR) 


Make your reservations now for three days of learning 
and enjoyment at the Austin Marriott South hotel. 
The Digital Communication Conference schedule includes 


forums, demonstrations, a Saturday evening banquet and 
an in-depth Sunday seminar. 

This conference is for everyone with an interest in digital 
communications —beginner to expert. 

Call Tucson Amateur Packet Radio at: 972-671-8277, 
or go online to www.tapr.org/dcc 


33rd Annual 2014 ARRL/TAPR DCC (Digital Communications 
Conference) is returning to Texas and this year will be held on 
September the 5th, 6th and 7th. 


There are no plans at present to stream this conference live, it 
is rather a pity that it clashes with the BATC BGM, which is 
usually streamed. 


I know recordings of both may eventually appear but, there is 
something about live television above and beyond the ability to 
ask questions back to the floor. 


DATV-Express - available from BATC Shop!! 


The DATV-Express project team reports that BATC announced 
on their BATC Forum http://goo.gl/rO6JDD that, as part of the 
BATC supporting this very exciting project, the PCBA is now 
available from the BATC shop. 


A ‘ 
4V-UF 


Working in partnership with the DATV-Express team, BATC is 
stocking the PCBA to enable members in the UK and Europe to 
purchase it without the hassle of exchange rates / customs duty 
/ VAT when importing it from the USA. 


It is available ex-stock in the UK from the BATC shop for £215 
including p&p to the UK and Europe. This price is directly 
comparable to the US price from the DATV-Express website 
after you have added VAT and customs / admin charges. 


The fully-assembled and fully-tested board is available under 
the “Hardware and Kits” category in the BATC shop at 
http://www.batc.org.uk/ 
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DATV News receiver (HD ready) which is able to decode the first channel as 


well. First HD test transmissions were performed already on the 
Sad to say that this transmitter is only available to BATC 3 cm DVB-T output end of 2013. 
members via the online shop and not to all CQ-DATV readers. 
http://www.dbOko.de/dvb_s2.html 
For more details on the project web site, please see 
http://www.DATV-Express.com The first european HD ATV repeater ONOSNW near Antwerp 
73....from DATV-Express project team (Belgium) was launched on 28.9.2013 with 10 W output on 
10330 MHz, DVB-S2, SR 4500 ksymb/s, 8psk, FEC 3/4. One HD 
wr nn rrr nnn nnn rn nn rn tn nnn nnn nn nn nnn n nn nnn nn nn cern enn nssceecnccssa= channel in Full-HD (1920x1080x50i) on TX, one HD channel on 
23 cm with similar specs on RX. This way Arthur, ON4FIN, 


HD ATV Repeaters succeeded in transmitting the first european 3D HD ATV video 
on 18.11.2013, see the half-side-by-side 3D picture from the 

The first german HD ATV repeater with DVB-S2 and H.264 original m2ts video file (spatial view of leaves possible with a 
stereoscope). 


web pages: http://www.onOsnw.tv 


DVB-T-News by OE7DBH (Darko Banko, OE7DBH) 


The Taiwan Company HiDes has launched the new HV-100 
series Full-HD DVB-T modulator/exciter. Available for Europe: 
HV-100E with HDMI/CVBS in, DVB-T out - HV-101E: 
VGA/Component in, DVB-T out — HV-102E: 3G HD-SDI in, DVB- 
T out. Parameters see: 


www.hides.com.tw/product_cg74468_Expandhvi00e_eng.html 


—S | » 

‘a — j ) On-line shop at www.idealez.com/hides/product-gallery/en_US 
output since 10.1.2014 is DBOKO near Cologne. On 1291 MHz 
the traditional DVB-S SD channel with a quad composition of For usage on the 23 cm band please add to your order a 
inputs (SID1) is accompanied by a DVB-S2 HD channel in remark: "with Low Pass Filter 1350 MHz"! 
720p/H.264 (SID2) with HD tower camera video showing the 
distant Cologne skyline and possibly more HD inputs in the For radio amateurs only the HV-100E is a proper choice, it is a 
future. To receive the second channel you need a DVB-S2 sat stand-alone exciter with MPEG-2 or MPEG-4/H.264 coding, 


CQ-DATV 10 - April 2014 Page7 


DATV News 


Very nice and clean constructed... 


DVB-T carriers 2k, 4k or 8k, QPSK-16QAM or -64QAM, rf 
bandwidth choosable between 1 and 8 MHz, PAL and NTSC 
video inputs for composite (CVBS) and HDMI up to 1080p, 
HDMI monitoring output and stereo audio level control. TX 
frequency range from 60 to 950 MHz and from 1200 to 1350 
MHz (with proper filter as advised). Channel 1 to channel 80 are 
TV standard center frequencies with rf bandwidth from 6 to 8 
MHz between 142 and 946 MHz. Channel 81 to 99 are freely 
programmable, also Ch 0, switching between by up/down keys 
and "ok". Exciter power output is flat over the chosen frequency 
range, power range from -2 dB to +6 dB on 23 cm and from 
-12 dB to +3 dB between 150 and 950 MHz. 

Exactly measured power at +3 dB is 2,1 mW on 436 MHz and 
-17 dBm on 1260 MHz, spectrum shoulder below -45 dBc. 

HD resolution is possible with H.264 coding from 3 MHz rf 


bandwidth up. The network connector is not yet supported, 
later on planned is 1. controlling function and 2. network video 
streaming! The HV-100 can detect an input video signal - 
without input a warning page is shown on the PC user interface. 
Supply voltage is 9 to 24 Volt DC, power consumption 0,52 A at 
12 V. 


Supporting web forum: 
www.oe/forum.at/viewtopic. php ?f=7&t=410&start=60#p1217 


Translations from TVA 171 by Klaus, DL4KCK, 
www.agaf.de 


Missing flight search involves Amateur Radio 
Emergency Communicators 


Written by GODUB for VK3PC 


The vanishing of the Malaysian Airline (MAS) Boeing 777-200ER 
jetliner with 239 passengers on board is a mystery that nine 
nations are trying to solve. 
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YAW AVA NIAWA 


When flight MH370, ex-Kuala Lumpur bound for Beijing, 
disappeared from the air traffic control radar, the MAS 
Emergency Management Centre (EMC) at Kuala Lumpur Airport 
provided accommodation for all next-of-kin at the Everly Hotel 
at Putrajaya. 


The Malaysian Amateur Radio Transmitters’ Society President, 
Mohd Aris Bernawi 9M2IR, said MARTS was asked to provide a 
link between the airport and the hotel. 


Mohd 9M2IR said at the hotel MARTS quickly set up a station, 
led by Zanirul Akhmal Zanirun 9M2PRO, and Azizi Samsuri 
9W2ZZE was the MAS team leader. 


NESRAC, a club from Negeri Sembilan, provided the volunteers 
for the station at the airport’s Emergency Management Centre. 


MARTS provided a cross-band VHF/UHF link to avoid any 
unnecessary interference from the public services. An HF link 
was later added. 


During the call-out there were 11 volunteers at EMC and 23 
volunteers at the hotel, on a shift roster for the link. 


Mohd 9M2IR, who oversaw the entire process, said MARTS an 
IARU member society, was pleased to be able provide the link 
on the very tragic occasion. The search for MH370 continues. 


Jim Linton VK3PC, Chairman IARU Region 3 Disaster 
Communications Committee. 
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Digital Amateur TeleVision 
Exciter/Transmitter 


now available from 


DATV-Express 


Se ee 


. Oo 
A more affordable DATV exciter can now be ordered 


Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many 
variations of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 


e Requires PC running Ubuntu linux (see User Guide) 
e Price is US$300 + shipping — order using PayPal 


EDITORIAL 


Space the final frontier 


Wow! ATV from the International space station. What a shot in 
the arm for all ATV enthusiasts, there has never been a time 
like this for ATV. The transmission used DATV, sorry for all you 
analogue lovers, but this was the only way we were ever going 
to get ATV from the space station. 


I feel sorry for Grant ZLIWTT who reports that the interference 
from Wi Fi has just not made reception possible in New 
Zealand and Grant has pleaded for the transmissions to move 
lower in frequency. Sorry Grant, we are just a magazine. I 
wish we had the controls here to sort it for you. 


While on the subject of only a magazine, one of our issues has 
now passed 4000 downloads. I hope we are providing a 
monthly umbrella for all ATV everywhere. I note the 
appearance of our magazine has been widely published in 
much of the ATV press, but there are one or two with their 
heads in the sand, clearly trying to believe we are not really 
here and delivering the support ATV badly needs. 


My thanks also to those of you that have taken the time and 
trouble to email your thanks to my editorial email address. I 
am clearly pleasing some of you. I have not published the 
emails, but please let me assure you they are much 
appreciated. 


Many of the emails have asked if we have thought of turning 
CQ-DATV into a club. This would not be a difficult step, and it 
is what the batc did after CQ-TV had been out for 12 months. 
They elected a committee and issued membership numbers 
and well, the rest is history. The late Grant Dixon G8CGK 
became the first Chairman, what a start to any club. 


Meanwhile let me tell you what has been happening on the 
CQ-DATV production front. CQ-DATV was originally planned by 
me as a way of producing a magazine for eBooks. It was 
Trevor's G8CJS suggestion to go monthly and at first I thought 
it would end in disaster, but well, we started at the beginning 
of the year and this is the April edition and there is copy in the 
May folder. It's been hard work and on top of that Trevor 
pushed me into a PDF version too. The first one being DATV 7, 
which was auto generated from the ePub edition to see if there 
was any demand. CQ-DATV 8 and 9 were an improvement and 
were wide screen format, but time consuming to produce 
alongside the ePub edition. 


Starting with DATV 10 we have a new member to the team, 
Terry VK5TM, who will be shadowing the ePub version and 
creating the PDF version. I am sure we all welcome Terry to 
the team, please expect changes. Terry has really got the bit 
between his teeth. 


Nearer to home John G3RFL has now switched on GB3FY and 
the north of England now has a 10GHz ATV repeater working. 
Well done John. You can read all about it in this Issue. 


Jan Panteltje has come up with a brilliant simple DATV 
transmitter that works with a Raspberry PI and transmits 
DATV. Jan's design has been put together on Vero Board. I 
never thought DATV would be possible on Vero Board! 


Richard has produced another addition of his popular column 
‘digital world’. 


Ken W6HHC has treated us to an article on using a spectrum 
analyser. Once the domain of the professional RF engineer, 
these devices are now becoming affordable and appearing in 
many shacks. 
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Trevor has his broadcast hat on again and is looking at the Cox 
350 VTR clocks which often appear on eBay. 


Enough from me, please sit back and enjoy reading CQ-DATV 
10. 


Ian Pawson - CQ-DATV Editor 

From the PDF Editor. 

Terry Mowles VK5TM 

Hello and thankyou for the welcome Ian. 

A little bit about myself by way of an introduction. 

I was born in England, way back when and emigrated to New 
Zealand with my parents when I was 9 years old. 

Having always had an interest in electronics and radio, I got my 
ham license in 1969. Then the usual happened, girls, cars and 
that other evil, a job, took over, so ham radio took a back seat. 
I have had jobs in various companies involved with television in 
one way or another, from tea-boy to technician to producer / 
director, both in NZ and Australia. 

Now, I am semi-retired with my wife of 13 years in the middle 
of nowhere, otherwise known as Tintinara in the Upper South 


East of South Australia, about a 2-hour drive from Adelaide. 


If you are really bored or otherwise have nothing to do, this is 
where I live, population about 300:- 


http://www.tintinara.com/index.php 


To the pdf version of CQ-DATV:- 
I have made some small changes to this edition. 


The website URL's highlighted in blue are now clickable, so if 
you are connected to the 'net, you can access the web page 
directly from the PDF. 


You will notice some of the link start with http://goo.gl/....... 
It's not some form of baby talk, but a shortened version of the 
link (much like TinyURL some may be familiar with). 


The content of the PDF edition is the same as all the other 
versions, but may not necessarily be in the same order. This is 
because of the different page layout and size. 


We would like some from feedback from you, the readers, 
about the PDF version in particular. 


Things like what you do or do not like about the the pdf edition. 
Is the landscape format (the way it is now) Ok? 

Do you want the paragraph headers in colour like the original 
(as shown on the last two pages of this edition)? 

Is the font big enough for users of tablets and similar devices? 


Picture quality is a trade off between the download size of the 
magazine and the ability to zoom the picture. So, in this 
edition, do you think they are of acceptable quality when 
zoomed? 


Please send your comments, ideas and suggestions to 
pdf_editor@vk5tm.com. 


They will all be considered, discussed and chewed over by the 
editorial team here at CQ-DATV, as our ultimate aim is to 
provide you, our readers, with the highest quality free 
magazine possible. 
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GB3FY on the air There have been Eureka moments and setbacks, aerials have 
had to be constructed discarded and reconstructed, but on a 

GB3FY the Fleetwood 10Ghz FM ATV repeater is now on the clear March morning the team gathered at Farmers Parrs 
air. For the regular readers of CQ-DATV we have been Heritage Museum to mount the repeater onto it pre prepared 
following the development of this ATV repeater from the mast and to winch it into position 
drawing board, through every stage of development, 
construction and testing, since DATV1 first appeared last 
February. 


ee a 


Beem TMT Teer e 


_—<—— 
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The 10m mast ready for the installation 


CQ-DATV 10 - April 2014 Page 13 


The Mast with GB3FY aerials in place with myself John G3RFEL left and Ted G4MXR picture Right looking almost pleased 
with their effort 
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Time to unveil the winch, draw lots for the 
winding team and the rest take cover 


+ 
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~ a _ me i i B mnayy 


Despite the trepidation the mast soon assumed the vertical position and the team gathered for a group photograph 


Left to right Brian (site Manager) Ted G4MXR Dave G3ZGZ John G3RFL 


At this point non of us knew if it was working, we all had our ATV kit for signal tests 
fingers crossed, but we needed to get home and turn on the 
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POW/01/14 10:44:22 


Although we do not have a camera mounted on top of the transmitter, at the time they were plentiful on eBay but alas 
mast Dave G3ZGZ was kind enough to bring his TV equipped since the original CQ-DATV article on using them for ATV they 
Quadrocopter along and take this picture from a little above supply seems to have dried up. 

the mast, but it gives you some idea of the location and take 

off for GB3FY. This is the first ATV repeater to use a YIG in the 
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eT 


FYLDE COAST ATV 
FARMER PARRS FLEETWOOD 
ee = | ee ee 


Back home and the reception exceeds all expectations with P5 pictures at G3RFL site 


a Amateur Television =} 


: 


ve ear Quarterly ~- 


www .atvquarterly.com 
Great articles on: | 
e ATV BALLOONING 

e ATV PROJECTS 

e Antenna Design for ATV SSTV 

e ATV Activities 

e Digital ATV 


e ATV On The internet 


This is an early coverage prediction. As soon as the weather e World Wide ATV Coverage 
improves the team will be out collecting coverage data. In 
the meantime all reports to e Don't miss another issue! Subscribe Today 


USA $20.00 year Canada $22.00 year DX $29.00 year 
(US $) Cyber: $15/yr. Visa, M/C, AMEX, PayPal via 
Internet: 


Cheques or Money Orders to P.O.Box 1594 Crestline CA 
92325 


Published by ATV Quarterly tel (909) 338-6887 email: 
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DATV-Express Project. February update. 


The initial sales of DATV-Express boards have gone well...and 
rather smoothly. The initial production batch of 24 boards are 
all gone. Art WA8RMC ordered the assembly of another batch of 
50 production boards, and they came in during the last week of 
February. Art is currently testing each of these new boards. 
Boards can be ordered from the PURCHASE link on the web site. 


Charles G4GUO made a number of tweaks and clean-up of little 
bugs in releasing v2.01 of the software during February. The 
v2.01 software is available on the www.DATV-Express.com web 
site under the DOWNLOADSs link. Details of the actual changes 
are described in the README document, also located on the 
DOWNLOADs page. 


Ken W6HHC made use of feedback from early owners of the 
DATV-Express board to improve and add missing details to the 
User Guide. Draft33 of the User Guide now contains 44 pages 
and can also be downloaded from the web site. 


It is satisfying to see that there were a number of first-time 
linux/ubuntu users with the early board owners...and they have 
made their way through successful installation of the software 
and have their board running. The only area of difficulties has 
been with the old Hauppauge model PVR-150 PCI-based video- 
capture board. 


G4EWJ and G7OCD of the DigiLite team had explained on the 
BATC Forum and CAT2012 that the video bandwidth design of 
the PVR-150 was less than that of the model PVR-350. The 
PVR-150 resulted in somewhat poor colors, until it was 
configured to use the S-Video stream with the DATV-Express 
software (instead of the expected composite-video stream). The 
DATV-Express project team has been using mainly the 
Hauppauge model HVR-1900 USB2-based unit for PAL cameras, 
and the HVR-1950 for NTSC. 


If you can't obtain a USB2-based Hauppauge unit, then the 
PVR-350 and PVR-550 seem to be better choices than PVR-150. 


Charles G4GUO has now turned his software attention to 
porting more of the DVB-S functions into the board FPGA code 
to allow the DATV-Express board to be run by a Raspberry-Pi 
processor board. (Warning - the Raspberry-Pi effort is a much 
bigger effort than one or two months.) 


Finally, if you have questions about capabilities of the board 
and software or are having questions setting up or using a 
board, please contact our support team by using 
support@DATV-Express.com 


"full speed ahead" ...de Ken W6HHC 


Electronic Testcard Software 
[2D “SRR 
) See — oe 


= = = 
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A Simple Digital ATV Transmitter for DVBS 


/ : http://goo.gl/pic9Vt . I simply simplified things some more. 
Using the Raspberry Pi 


The windows TS188ToIQ.exe software written by Evariste, 


By Jan Panteltje F50EO proved valuable to compare my ts2iq.c software output 
against. 
First of all I should explain I am not a radio amateur so the 
frequencies of this small digital transmitter have been chosen The software running on the Raspberry Pi converts a MPEG2 
so I can feed it into my Satellite RX and secondly this is not all stream to an 8 bit wide IQ stream made up of 4 pairs of 2 I and 
TX Frequency 
+25MHz 
set VCO 
Full Frequency _ 
cY7C433 at 

m Dual 

7 Seamer input 

2 Muiltplexer| Invert IO constellation 

o its +5 74HC86 RF OUT 

a 

7) 

375KHz 
74F74 
yviart 4040 Counter Dual D Type flip flop 

my own work, I must acknowledge the Pioneering work done by 
Jean-Francois Fourcadier, F4DAY http://goo.gl/AzHpo4 Figure 1 shows the bare bones of the unit 
I also made use of simplifications made by F4AGC Q bits, that is then sent to a separate board. In this board the 
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stream is buffered by a FIFO (first in First out memory) to make 
sure a constant regular signal is present for transmission. This 
regulation is done by sending a 'wait' signal to the Raspberry Pi 
any time this FIFO buffer is full. The Raspberry Pi also 
generates the clock frequency needed to split the 8 bit digital 
signal back into the 2 original I and Q signals, and present it at 
a very exact speed to the quadrature modulator. 


That clock frequency determines the number of IQ pairs sent 
per second, the so called 'symbol rate’, In this design this 
symbol rate can be set in the software. 


The output of the quadrature modulator is filtered and mixed up 
with the help a local VCO and ring-diode mixer resulting in the 


TU 


The original construction was on Veroboard 
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required output frequency. 


The 2 FIFOs are mounted on top of each other as all data lines 
are in parallel. Ignore the Analog devices DAC and QAM chip, 
they are not used for this project. 


Only Pins 10,12 17, 19,9,11,16,23 should not be connected 
between IC1 and IC2, they can easily be bent out and with the 
exception of pin 23 all connect to IC3. There is also a little 
prescaler all the way to the right on the veroboard that again is 
not used. It provides 6 MHz out for use with a PLL that might 
be added later. 


There are a lot of small electrolytics around the VCO for 
decoupling to reduce phase noise, do NOT use ceramic SMDs 
here, those are so microphonic that breathing on the board 
changes frequency already. 


New in this version: the clock for the symbol rate is generated 
by the Raspberry Pi and output on GPIO_4 pin 7, fed into the 
4040 counter, the 6 MHz crystal oscillator is no longer needed. 
This allows one to specify the symbol rate on the command 
line! 


There is an XOR gate inserted in the Q line so it flips the 
constellation to what seems the normal way for a DVB-S 
receiver. 


If you connect the other input to +5V the XOR inverts, that way 
there is no need for the software to invert I or Q (-i command 


' line flag), and that saves processor cycles, we will need those 


for the camera. 
As time goes by I come up with improvements. 


The other XOR gate is used here as a buffer, I think it can be 
omitted, but maybe the gate delay is needed 


(it drives the FIFO read pins), so why not leave it.....:-) ffmpeg -i $1 -f mpegts -acodec mp2 -ac 1 -ab 64000 -ar 48000 
-S 720x576 -deinterlace -r 25 -aspect 4:3 -vcodec 
mpeg2video -b 1200k -maxrate 1200k -minrate 1200k -bf 2 
-bufsize 1343488 -y my.ts 


where $1 is your input file, it produces a transport stream 
with very close to 1500 kbps bitrate, mono audio, 720x576 
progressive. 


ar 


Lonoe 
Ap ee): 


Adjust the 1200k so the total bitrate of the generated .ts is 
~_ exactly 1500k, so no cache underflow or overflow on 
reception, needs a bit of experimenting. 


This example uses different audio and video input files, this 
bitrate plays nice on my system with symbol rate 1500k: 


oc. GSs0G coc F ~ = 
vt ’ 
oc eer Y 
Ss 4 Se 
' . ) | ; 
7 


eS 
pos 


‘ Soa CNA | AY jes iat hE ffmpeg -i b.mpv -i b.mp2 -f mpegts -acodec mp2 -ac 1 -ab 
iescesoasee pre (Me a BS 64000 -ar 48000 -s 720x576 -deinterlace -r 25 -aspect 4:3 
16 Pea ae ree mae Pee 4 -vcodec mpeg2video -b 1200k -maxrate 1200k -minrate 


i?) ~ 
obubecc000000" Yoo0 Yano 
eIOOOOP O00 


Siete ZOO) S ~ 1200k -bf 2 -bufsize 1343488 -y my.ts 
2 : a You can get flawless reception by sending the received stream 
to a file (use xdipo record function if you use xdipo for 
The underside of the board is a little scruffy, you can see the receiving), and then start xine (or mplayer) on that file a bit 
little white mixer on the right, RF wiring is very short with lots later, time shift : 
of SMDs (that you can see if you look close), those fit nicely on 
this type of board exactly between 2 isles, the ‘low frequency’ cat /dev/dvb/adapter0/dvrO > rx.ts 


wiring is just wires stripped from a piece of flat cable. 


wait a few seconds, in another terminal: xine rx.ts 
Power required is about 9 V DC at <300 mA (with the AD 


chips), a lot less if you leave those out. In fact it does not matter at all what is IN the transport stream, 
as long as there is a hex 0x47 byte each 188 bytes, not even 

How to make a valid transport stream the program stream pids are needed. 

A very simple way to make almost any format file into a .ts That makes it easy to write a program to transfer large 

usable for transmission with this transmitter is this script: files...send 0x47 send 187 bytes of data, send 0x47, send next 


187 bytes of data, and on the receive side, wait for 0x47, skip 
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it, write 187 bytes to output, test if 0x47, skip it, write next 187 
bytes... 


But that would not conform to any standard that I know about, 
but who cares. 


As to standards, you probably also need to add PAT, PMT, other 
things. 


I have been trying things with opencaster , it is free open 
source, try downloading the manual, it gives more information 
than I can give here in a few lines of how to make a valid 
transport stream. http://goo.gl/YBWHjs 


To check your media files there is the mediainfo program for 
Linux, I use it a lot, gives good info on transport streams you 
encode. http://goo.gl/PjrmU6 


The math 


We are sending 1500k symbols per second, that makes 
3,000,000 data bits per second. 

With a FEC of 1/2 that makes 1,500,000 real data bits per 
second, as for every data bit convolution has added a correction 
bit. 


Because of Reed Solomon encoding we added 16 correction 
bytes to every 188 bytes, so that leaves us 1,500,000 * (188 / 
204) = 1,382,350 usable data bits. 


When we run the above generated my.ts through the mediainfo 
program we see (among many other things): mediainfo my.ts 
Overall bit rate: 1392 Kbps 


So we are very close to the required 1,382,350, that is why I 
wrote ‘experiment with the 1200’. 
Mediainfo also shows that the video bitrate is 1,231,000, and 


the audio bitrate is 64,000. 
When we add audio and video bitrate we get 1,295,000, where 
is the rest? 


The rest is in PAT (PID 0) and PMT (PID 4096) packets and 
packets containing the service ID (PID 17), generated by 
ffmpeg. 


Media info does not show all pids, but I wrote a nice little utility 
- jpfilter-0.3.tgz - that can filter and show pids 


http://goo.gl/d2tr8x 
(try jpfilter -p < my.ts) 
Filter out PID 17: jpfilter < my.ts -a 17 > ql 


Use a hex editor to see what is in qi: hexedit ql , or type: 
strings ql. AHA!! 


FFmpeg Service01 


So what should we do to be exactly at the right bitrate? 
1,392,000 - 1,382,350 = 9650, subtract this from the 1200k as 
we are too fast, makes 1,190,350, change the 1200k to 
1190350 in the script and re-encode. 


Other FECs 


With a FEC of 7/8 we need (7 / 8) * 3000000 * (188 / 204) = 
2419117.647058823 bits per second (I use wcalc -c). 


Experimenting gives 2150000 as a close value in the above 
script to make a ts that mediainfo reports as: Overall bit rate: 
2415 Kbps. 

Replace 7/8 with 2/3, 3/4, 5/6 for the required bitrates for the 
other FECs. 
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There is also the accuracy of the 6 MHz crystal oscillator 
(symbolrate), and on the receiving end the sound card crystal 
oscillator that has an effect. 


When receiving such a file with xdipo -f 11350.42 -s 1500 -a 
8192 -o | mplayer -cache 8192 - , look at the last % indicator 
on the command line, it is the cache fill, should be stable 
around 20%, if it increases or decreases a lot then you need to 
re-encode the ts with a different bitrate, that is how I test. 


Transmitting a transport stream 


Download ts2ig_pi.c, this allows you to send a transport stream 
format movie from the Raspberry Pi SDcard. 


Current version is 10*-97.81_pi, also added the IQ file read 
function, and tested all FEC modes (see examples section 
below). 


Full source in C, compile it on the Raspberry Pi (NOT on the PC, 
the Raspberry has an ARM processor!), compile instructions are 
in the source file: ts2iq_pi-10%-97.81.c 


Making an IQ format file on the PC with ts2iq 
This ts2iq program does the same as the TS188ToIQ.exe, but 
this one supports all allowed FEC modes, and in Unix you can 


pipe the stream through it! 


The full source code, compile instructions are in the source file, 
current version is 10%-97.1: ts2iq.c 


http://goo.gl/KXNJIK9 
Making an IQ file on the PC from a .ts file: ts2iq < my.ts > 


my.iq 
It is no problem to for example do this on the Raspberry: netcat 


-| 1024 | ts2iq_pi -p 

And on the PC then start this: ts2ig 

This does the CPU intensive part on the PC, and the simple 
sending it to the hardware part on the Raspberry, allowing live 
7/8 transmission! 

Or like this on the PC: 

ffmpeg -i almost_any.format -f mpegts -acodec mp2 -ac 1 -ab 
64000 -ar 48000 -s 720x576 -deinterlace -r 25 -aspect 4:3 
-vcodec mpeg2video -b 2150000 -maxrate 2150000 -minrate 
2150000 -bf 2 -bufsize 1343488 -y - | ts2iq -f 7/8 | netcat 
192.168.178.70 1024 


Possibly you can have ffmpeg read from a /dev/videox, some 
camera, webcam, whatever. 


Receiving the transmitter 
I can play this no problem with: 
xdipo -f 11350.42 -s 1500 -a 8192 -o | mplayer -cache 8192 - 


A modified version of my dish positioner program xdipo I made, 
with a control panel for the STVO299 chip. 


Go here http://goo.gl/v3nlaJ to download xdipos.0.x 


This should work on budget DVB-S cards with that chip, I use a 
Hauppauge wintvnova PCI card. 


I wrote this code to be able to see a little better what was going 
on receiving the DVB-S signal from the Raspberry Pi. 


This version is a modified old version that does not support HD. 
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The newer version is here, , and does 
support HD, but as my HD receiver has a different chipset, the 
STV0299 control panel is not provided. 
Project details available here: 
You also need to recompile the kernel, and load a different 
kernel module so the program can read and write the chip 
registers. 


Sort of a Linux clone to Tutioune, but hey it is not complete, I 
wrote this is a week, Tutioune has been at it for years...and this 
was all I needed for my tests. 


Feel free to improve on - and add to it :-) 


If xdipos does not work for you, then you are on your own, for 
me it is just a test program, it requires in depth knowledge of 


iia) aE: ae 


Linux, the STVO299 chip, and the kernel drivers. fist as. . heal wel i da =| 


Notes on receiving transmissions with a DVB-S 
receiver. 


Using the DVB-S receiver without LNB, so sending the signal 
directly into the IF input (= LNB connection), we need to add a 
blocking capacitor for the 12 to 18 V DC on that line that is 
there to power and control the LNB. 


At these high frequencies a few pF is already enough. amr? 


The receiver will assume an LNB, and subtract the selected local 
oscillator frequency from the requested frequency to get the 
correct IF frequency. 


o 


This means if your transmitter is at for example 1600.42 MHz, 
you will need to specify 1600.42 + 9750 = 11350.42 MHz. 


The 9.750 GHz is for a normal European Universal LNB local 
oscillator, in other areas of the world things may be different, Capturing a movie 
there is more info on LNBs at:- 
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The complete circuit diagram which I 
hope is sufficient to support a home 
construction. Continued next page 
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RMS 42MH Mixer 


Custom programming the COX 350 VTR Clock The answer came from Thames Television who developed the 


first electronic VTR clock, the prototype was then engineered 


By Trevor G8CJS by Cox Electronics into a 2U rack mounted case and marketed 
as the Cox 350 VTR clock. It appeared in the late 70's and 

Every recorded TV programme has a VTR clock before it on the soon replaced all mechanical clocks. The 350 was driven from 

tape in order to cue it up and to identify it as the correct an electronic keyboard, so the production details could be 

programme to be transmitted. Originally these were typed in. The keyboard was located in the production gallery, 

mechanical devices integrated with a slate, that could be held so Chinese whispers were no longer required to pass the 

in front of a studio or OB camera. details along to the studio floor for China graphing onto the 


blackboard area . There were rumours that the introduction of 
the gallery keyboard, caused industrial unrest in some 
quarters where the operation of QWERTY keyboards was 
monopolised by people outside the production gallery and in 
TITLE an attempt to quell this an alphabetical keyboard was 


UPSTAIRS introduced. 


Many of these clocks turn up on the surplusmarket and can 


WN STAIRS easily be pressed into service. They require a reference feed of 


mixed sync or colour black. They then produce a video output 
of the clock display, that can be started and have production 


c ohn details entered into the appropriate part of the screen from the 
ik 1 keyboard. 


ENG: 2967/89. MB2. 
TITLE: CROSSROADS 


REP: VIVIEN §. 
NEWS. 
DATE: 6TH. NOY. 


They were often inaccurate and tied up a TV camera from 
framing up its first shot at the start of the production. 
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The only downside to these very serviceable units is that they 
all come with the broadcasters details programmed into the 
bottom right of the screen. This information is in a 
programmed chip and cannot be changed from the keyboard. 


This is fine if you are a collector of broadcast antiquity, but if 
you want to remove these details then the following may be of 
help: -The details are programmed into a PROM(IC38) on 
board two, unfortunately you cannot simply remove this chip 


New Inverter 


IC2 pin 11 


or the screen will be full of question marks.The PROM used for 
IC38 is also not re-programmable and is not pin compatible 
with a re-programmable EPROM. The 2716 is the nearest 
programmable chip, but some hardware modifications are 
necessary. 


e Pin 22, which is floating, needs grounding. 

e Pin 19 needs separating from pin 18 and grounding. 

e Pin 21 needs separating from pin 20 and routing to the +5V 
available on Pin24. 

e Pin 18 is chip enable and on the old prom its active high 
and on the 2716 it is active low, so this feed needs an 
inverter in series with it. 


I could not find a spare inverter gate on the PCB or something 
that would adapt. I solved the problem by the addition of an 
SN7404, out of the junk box - a SN74LS04 would have done. 
This additional chip was placed on its back adjacent to IC2 and 
wired to the+5V and ground. 


IC38s chip enable which goes to IC2 pin 11 is intercepted and 
routed via one of the inverters in this new package. 


The PCB will now accept a 2716 EPROM. The EPROM needs 
programming with all the clock face details and the custom 
logo can be omitted or changed at this stage. If you go to the 
http://www.cq-datv.mobi/downloads.php you can download a 
file coxx.dat that has all the details of the clock face, but 
without a custom ident. If you want to add a custom ident of 
your own then this can be programmed in at location 01BOh 
and can be 16 characters or 8 large characters. 


The EPROM is laid out so that bits 0 to5 carry the character 
code in ASCII. Bit 6 is unused and bit 7 controls the line and 
field clocks of the character generator, and thus switches in 
the large character mode. If we programme in 41h a large font 
A will result To understand this we need to change the hex 
digits to binary. 


41 hex = 01000001 C1 hex = 11000001 i.e. the least 
significant bits are the same but bit 7 changes, when bit 7 is 
low a large font size is produced and when bit 7 is high a small 
font size is produced. The other characters follow on i.e. C2 = 
B and C3 = Cand so on. The numbers start at Fi = 1 and F2 
= 2 and so on, so yes you can programme in your call sign or 
telephone number. 


Address: - 

e 01b0 = 47 

e O01b1 = 38 
O1b2 = 43 
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e 01b3 = 4a 
e 01b4 = 53 
would put G8CJS in the programmed area of the screen. 


Please do not confuse the Cox 350 with the later clock which 
I think was the 600, it is a completely different design and 
although the keyboards have the same connector they 
cannot be interchanges as damage will result. 


Before you ask Ident between 15 and 20 is a verbal read of 
the production details, is that overkill well no, back in the 
70's we had several batches of faulty video tape, with 
backing problems, which deposited white powder onto the 
VTR heads and the result was, several tapes that were 
difficult, if not impossible to replay, while the verbal ident 
might not restore the picture it did let you know you were 
holding the correct tape. 


The details were also recorded on the paperwork in the tape 
box and on the label attached to the tape box. Ever seen the 
wrong programme transmitted well the answer is yes. The 
studio recording is often not the final product, some shows 
are recorded as live ie no VT editing, but often end up 
requiring an edit. The popular channel 4 series countdown 
springs to mind, I have often edited episodes where 
problems in the production, such as debates on rude words 
have taken place, but I am sure you have all seen the out- 
takes. 


Other programmes have required sound dubbing, which 
changes the audio but not the sound, and there is little 
chance of changing the clock in an audio suite so again this 
requires sound dubbing and sound dub complete, may only 
be on the VTR paperwork, been there too. 


TV-AMATEUR 


Zeitschrift fiir Bild-und Schrift-Ubertragungsverfahren 


OO EE ROY we 
i = 3 EES 


ab, 4g rae 2 
eee ce eo eS 


Aus dem Inhalt DVB-S2 mit HD in H,.264-Kodierung bei DBOKO 
Eine 10-GHz-PA fir alle esiebsarten © DEV-TA ews 


on OF7DBH = DX Spo Fans seers pneeae - 
Relais-Karte * ATV-Treffen 2014 In 1935 Ovzin 
Ein Muttiband-FM-ATY -Sender von 1,2 bis 3,5 GHz 


e A 10-GHz PA for all modes by H.-M. Fruits, DF9CR 

e DVB-T News from OE7DBH by Darko Banko, OE7DBH 

e A multi-band FM ATV transmitter 1.2 to 3.5 GHz by Roberto 
Zech, DGOVE 

e Considerations for DVB-T at 70 cm by Hans-Karl Sturm, 
HB9CSU 

e PGA103 + - a 50-mW broadband amplifier by G4DDK and 
WA5VJB 

e Hamnet ATV relay for less than 50 euros by Frank, 
DL3DCW 


TV Amateur is a German Language ATV Magazine. It is 


published 4 times a year and if you would like to 


subscribe, go to http://www.agaf.de/ 
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A DIGITAL WORLD - Part 4 


By Richard VK4XRL 


In the last issue of CQ-DATV No.8 we looked at ways to control 
camera lens that may come available via EBay or the like. This 
issue we are looking at some commercial equipment. 


Just prior to Christmas 2013 we received a number of pieces of 
commercial equipment that was either from transmitter/Station 
upgrades or re-staking of channels due to the Government 
selling the UHF band 5 segment to mobile services etc. 


The idea was to upgrade our own repeater system and have the 
added advantage of upgrading if required at a later date. So 


Blackmagicdesign w 


Mini Converter 


Analog to SDI =. 


Bt or F-¥iRES Cc 


what did we receive in this first load of equipment? 

The first Item was a Black Magic designed mini-converter that 
interfaced the composite PAL signal to SDI 

( ). 

The audio signal is embeddered within the SDI signal and 
settings can be changed as required quickly without reference 
to a manual. 


The second piece of equipment was a Tandberg encoder model 
No. 5611. 

Searching the net I found enough information as how to change 
it and was completed very quickly. The input to the encoder 
required SDI so the output from the mini-converter was feed 
into it and by selecting the input via the control buttons you 
could see the input signal and the diagnostics showed no errors. 
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Analog or AES/EBU 
Audio Switch 


UO ° end 


AES/EBU 


Sample Rate 
Converter 


© 


Left Analog In 
or AES/EBU 
Audio Analog to 
Digital from 
© Balanced Input 
Right Analog In 


12 bit Digital to 
Analog SD/HD 


J Video Converter 
‘ 
Central : 
Processor and 
Firmware 


Customizable 
Video Processor 


Component input can switch to 


-Video and Composite 


CET 


Mini Switches 


Unfortunately I don't have any equipment to check that the 
connections and setup are working together. The Tandberg 
Encoder has two ASI outputs which would feed into the digital 
transmitter. It would also be possible via a mux unit and 
another encoder to provide two transport streams. 


~ Encoder E56 


oF 


od 


SDI Out 
Automatic SDI/ re) 
HD-SDI/3G HD- 

SCI Cable Driver rs re) 


SDI Out 


SDI Audio 


Embedder __* 


The next unit was in fact a Digital exciter fitted with a 2W driver 
power amplifier. The unit is a CTE-DL series as used for 
translator service and can driver a 250W digital power 
amplifier-which I hadn't received-as yet I hope? The unit can be 
setup using the Power supply and Metering Panel readout and 
associated buttons. The unit comprises six units being as 
follows; 
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tupsSustem-SI Menu 


UK4RMG 
RMG-1 
Provider SEGQHTU ~ 
tem Control non-MEM-NCC 


1. 1OMHz Reference (Optional) 446.5MHz being our repeater output frequency. Firstly the ASI 

2. Spare in our case output from the Tandberg encoder was connected to the one of 

3. COFDM Modulator the four inputs on the Modulator and then selected by the 

4, IF Processor metering panel. From here I noticed that the Carrier Loss LED 

5. Synthesized LO was 'on! indicating loss or very low level of the IF carrier. 

6. Up-Converter 

7. Power supply and Metering Further investigation by removing the Modulator and housing it 
was seen that the +5 supply wasn't working and this also 

The next step was to check out the operation if possible on supplied inputs to the other two supplies being +3.3v and the 


+1.5v. On further inspection the +5v supply had a major 
problem as the board was very badly burnt. Checking with the 
operational manual that I had the layout and circuit weren't the 
rm cp same and there was no way of knowing what was faulty or 
is) sh as Fide nth, missing. 

ee ee 
; ria eee ea I then substituted a +5v supply in its place using parallel 7805 
; Fo, cdf! mig ie regulators. This now had the other supplies working and the 
carrier loss light was now distinguished. We were still not out of 
the woods as you will see. The next problem was the LO, it was 
fitted with only the Australian digital frequencies, therefore the 
thought turned to providing a new separate LO tuned to 
483MHZ (the IF was set to 36.5MHz). I had on hand a Mini- 
Circuit POS-535 VCO so that was pressed into operation as the 


po Steer even uuee® uss sane eniee cose seiay movup suns’ SanU Suna LO. 


+ HS0SH HSEEH EEEEE ERERE SHEED SE5EE GOETS SOEET GEESE SeeeE SeeEE coeee Seeee Gemee 


Lala dala edt te ee ee eed 


The next problem was the up-converter for it had a combine 
filter that needed retuning. Having accomplished the retuning 
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trim 


CLOCK OUTPUT 


, amis, 


3.7 WOOULATOR © PROCESSOR BAL C 


i 68 | 
and with everything connected up I now had a reading on the 


STB tuned to our ATV repeater frequency. But alas it was only 
showing signal strength no quality setting was evident. 


It looks like the modulator may have suffered more then was 
shown due to the possible faulty supply. There maybe some 
interconnection feedback from other modules missing when I 
used my separate LO. I am hoping that I can get my hands on 
another modulator to check that part of the operation before 
barking off on different tangents. It could also be the 
Tandberg encoder as I have no way of testing although the 
diagnostics say 'no errors’. 


If anyone has had any experience with these units or have up 
to date circuits or information please let me know, that would 
be appreciated. I did email the company but had no reply. 


To be continued............ 
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Using the CD4040 A good use for this circuit would be a digital caption roller for 


use with electronic character generators. 


Dividing by 'N ' with a CD4040 


If the circuit is driven with mixed sync pulses and set to count 
By Trevor Brown G8CJS 320 then a pulse will appear at frame rate. If the count were 
321 the frame pulse would appear progressively later and the 
captions would roll down the screen. (Fig.2). 
addition of simple diode array, may be programmed to divide 
by any desired number. If this application were implemented precautions would need 
to be taken to ensure that the characters do not 
evee roll into the sync period. This may be 
accomplished by processing the video with mixed 
blanking. 


FIG 1 


R Cc 
EL 
$s 0 
Diode Required E Cc 
T «K 


LSB first » OF QE QG QD QC OB Gnd 


TABLE 1 
To field reset 
First, choose the number by which you wish to divide and Character gen. 


ff 
convert it into binary form; ie 17 = 10001. Each '1' sia 


corresponds to a diode being required in the array. The diodes 
are placed as shown in fig.1 of the LSB of the binary number, 
indicating a connection to QA. 


MS input 
OK QJ QH QI 


The CD4040 reset is active 'high', so pulling it high with a 4.7k £b4040 2321 /+320 
resistor will cause a reset - providing none of the diodes are 
conducting, a state which exists when the binary equation has 
been met by the counter. OP QE OG OP OC OB Gnd 
FIG 2 


DIGITAL CAPTION ROLLER 
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DATVtalkO7 - DigitalATV - Using a 


Spectrum Analyzer 


by Ken Konechy W6HHC 


Reproduced from the Orange County Amateur Radio Club 
newsletter. www.W6ZE.org 


[Please Note - This is the sixth article in a series of DATVtalk 
articles to introduce Digital-ATV to hams and to explain various 
aspects of this new area of ham radio. In the CQ-DATV5 issue, 
the DATVtalk02 article was the beginning of this series and 
presented an introduction article about Digital-ATV. ] 


I will venture to guess that most hams do not use a "stand- 
alone" Spectrum Analyzer instrument. Quite a few hams have a 
Spectrum Analyzer built into their HF rig (like the Icom IC- 
7000, the Icom IC-7600, Yaesu FT DX 3000, or even a Yaesu 
FTM-4000M VHF/UHF rig, etc.) to look for signals on the band. 
In my situation, I was introduced to a built-in Spectrum 
Analyzer (SA) when I purchased an Icom IC-756-Pro3 in 2007. 
Later, I was introduced to a stand-alone Spectrum Analyzer 
instrument that I purchased in 2013 because my involvement in 
digital-ATV. 


Historically, 'stand-alone’ Spectrum Analyzer instruments were 
built by companies like HP and Agilent for use in industry and 
had huge price tags of $20,000 to $40,000 new! A ham could 
only hope to find a used Spectrum Analyzer for sale that still 
worked and had an affordable price tag. At least one 
instrumentation company based-in-China is now producing 
good-quality Spectrum Analyzers at a much more reasonable 
price. 


Spectrum Analyzer Uses 


Rigol Technologies produces many types of instruments, 


including several families of Spectrum Analyzers. Charles 
G4GUO pointed out to me that the Rigol Model DSA815 SA 
instrument is an en-try-level unit that can operate up to 1500 


RRIGOL 05, 815 tern eee OD mene ee 
Cay ae 


Figure 1 - Rigol Model DSA815 Spectrum Analyzer can 
operate from 9 KHz to 1500 MHz 


MHz and has a base-price that is only US$1295. 

The basic use of a Spectrum Analyzer is to analyze an RF signal 
over a range of frequencies. This is especially useful in 
DigitalATV (DATV) where you are interested in measuring band- 
width, looking for distortion, side-spurs and harmonics. These 
tasks of measuring band-width, looking for distortion, side- 
spurs and harmonics are very difficult to accomplish with only 
an oscilloscope. 


Fig 2 (next page) shows a typical DVB-S/QPSK digital 
modulated signal on 1.290 GHz that is well-shaped and without 
distortion. The display is 10 MHz wide at 1 MHz per horizontal 
division. 
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Figure 2 - Spectrum Analyzer display of 
QPSK digital modulation on 1290 MHz 


The design of a good quality spectrum 
analyzer that is useable up to 1500 MHz 
requires immense attention to details like 
shielding to prevent introducing cross-talk. Fig 
3 shows that the Rigol unit utilized a complex 
shielding-box milled from a solid block of 
aluminum to contain the RF radiations of one 
part of the design from unintentionally 
interfering with another part of the circuit 
design. 


Figure 3 - Construction of the RF 
shielding-box milled from solid 
aluminum block (Courtesy of 
YouTube EEV #391) 
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There are quite few other functions that can be performed by a 
Spectrum Analyzer, such as: 


e Signal generation 
e SWR measurements 
e Power measurements 


Tracking Generator option 


Rigol produces a variation of the base DSA815 SA unit that 
includes a "tracking generator" option. This model is called 
DSA815-TG. A tracking generator is a sweeping signal 
generator that tracks with the display span of the Spectrum 
Analyzer. Not only does the tracking generator help measure 
the performance of filters, but it makes a fine stand-alone RF 
signal generator that operates from 9 KHz up to 1500 MHz. 


The Rigol Tracking-Generator option is priced at US$200, but 
must be ordered as a model DSA 815-TG Spectrum Analyzer, 
since it is not a plug-in option. The price of a DSA815-TG unit is 
US$1495, total. 


SWR option 


Another neat aspect of a tracking-generator is that it simplifies 
measurement and reports for documenting SWR of an antenna. 
The heart of making an SWR measurement with a Spectrum 
Analyzer is using a microwave directional-coupler to take a 
sample of the reflected RF and puts that sampled signal back 
into the input connector of the SA. Fig 6 shows a typical surplus 
microwave directional coupler. 


13:18:00 2013-07-14 


Figure 4 - Location of Tracking Generator output = \ ||| Zero Span | 
relative to the input connector of the SA m | ra | ie TH 
o 1 T 7 T ] | i ] ] Zoom In 

Do you want to calibrate a receiver....just place the tracking- ae) f \ | - 
generator output on the frequency of interest with a steady 2 | ae | | | | md 
carrier and no sweeping. 
As I mentioned earlier, one use of a tracking-generator option 
is to simplify the measurements of and displaying the 
performance of a filter. Fig 5 shows the measured performance A a0 
a surplus tunable band-pass filter loaned to me for testing by 7 ee ae g cas 
Robbie KB6CJZ. va a ee — 


Zoom Out 


Last Span 


UserKeySet: System, 


This tunable filter had the value of 1030 MHz hand-written on 
the unit. I think it is easy to envision using the Spectrum Figure 5 - Spectrum display (center frequency set to 
Analyzer to confirm re-tuning of this band-pass filter. 1.0 GHz) of a surplus tunable band-pass filter 


Fig 7 illustrates how a directional-coupler can be used with the 
Tracking-Generator output to find resonance on an antenna and 
help you tune it to the correct frequency. As a NOTE: No special 
© S Rigol optional-cost SWR software was used in Fig 7 to perform 


Mini-Circuits” 
bed COUPLER the test. 
ZADC-23-2000-1 CUTPUT 
BOO - 2000 MHz 
ommmceta cam =e NINES USA S19 Specrem Aneto INT tons sane 
arenes ie a 


from Transmitter output 


184198 2013-63-29 


Output to 
Output for sampled antenna 
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Figure 6 - Typical surplus directional-coupler with an 
output connector for sampled forward-power 


Surplus directional-couplers are usually specified for a specific 


range of microwave frequencies. However for basic Figure 7 - Using a direction-coupler to tune an 
measurements of antenna SWR, you can use directional- antenna (but, using no special SWR software) 

couplers that are designed for a different frequency range. All 

that really changes is the gain of the sampled signal. Next, because modern Spectrum Analyzers contain 

Art WA8RMC did point out to me that the "gain of the microprocessors, a little software can be offered as an option to 
directivity" also changes when you operate in a different measure all the displayed SWR signal strength 

frequency range. Note - directional-couplers can be purchased values...calculate a few values...and can provide you with a 
with either SMA or N-connectors. Finally, these units are finished SWR report. 

reversible...connect the transmitter to the J3 connector on the 

unit in Fig 6 and now the sampling connector delivers reflective- Rigol optionally sells two SWR accessories. The software-only 
power as an output. measurements-calculations accessory Model DSA800-VSWR 


software kit sells for US$459 and provides professional reports 
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Figure 8 - The Rigol software DSA800-VSWR option 
measures values and displays SWR report 


that perform all of the tedious calculations. Rigol also sells 
accessory Model VB1020 kit that includes: 

(a) a specially designed directional-coupler hardware unit that 
has a frequency range from 1 MHz to 1500 MHz, 

(b) the hardware unit screws directly onto the TG-output and 
the SA-input connectors, and 

(c) the software measurements and SWR report code. 

The cost of the optional Rigol Model VB1020 kit is US$599. 


Power Measurement option 


All Spectrum Analyzers can perform power measurements on 
simple carriers and even complex digital modulation without 
special software. Just put the SA into the dBm scale. However, 
for the complex digital-modulation signals, you need to 
compensate for the video-bandwidth setting of the SA, 


Marker 


measurements ” | 


Tm 
Ref Lvl 


40.00 dB 


compared to the channel-bandwidth of the digital-modulation 
signal. 


For a simple un-modulated carrier signals, because the 
bandwidth of the signal is so narrow (less than 1 KHz), the 
peak reading of the carrier is directly equal to the output 
power-level. 


Mike WA6SVT (a commercial television station engineer) 
explained to me that for a more complicated RF signal such as 
a DVB-S/QPSK "hay-stack" (see Fig 2 as an example), the 
Video BandWidth (VBW) and Resolution BandWidth (RBW) 
setting on the Spectrum Analyzer has to be set to a value that 
is a little wider than the DATV signal you want to measure. If 
the RBW can be set correctly, then the DATV average power 
level is the value displayed at the top of the "hay stack". 


On my entry-level Rigol DSA815, the largest VBW and RBW 
setting available is 300 KHz. This bandwidth is too small to 
directly measure power on a DATV signal that has 3 MHz or 
greater Occupied BandWidth. Fortunately there is a 
mathematical conversion that can compensate for a narrow 
VBW/RBW setting. Ron W6RZ and Rob MODTS both suggested 
to me on the Yahoo DigitalATV Forum that the correction factor 
in dB for spectrum analyzers is: 


10*logi0 (channel bandwidth/resolution bandwidth) 


Rigol optionally sells a software-add-on accessory to measure 
power directly called DSA800-AMK (Advanced Measurements 
Kit). The Channel Power mode of this kit uses the built SA 
microprocessor to integrate the power level measurements over 
an "integration BW" that you can select. 


Fig 9 is a display of the optional Channel Power mode 
measuring the RF output of a bare-foot DATV-Express board 
signal running SR=2.2 MSymb/sec at 1292 MHz. The 


integration BW was set to 4 MHz for this measurement of 13.81 
dBm power output. 


This Channel Power mode option certainly makes it simple to 
measure DATV power levels. No more worrying if the Bird 
power meter you are using is a bolometer/thermal type or 
not...and without digging out your scientific log calculator. 
The optional cost of the Rigol Model DSA800-AMK kit is 
US$499. 


"Secret" Demo-Mode for Options 


One complaint that I have is that NONE of the Rigol (or Rigol 
distributor) literature or web site materials explains that most 
of the extra-cost software options are available as a free demo 


Frequency 
Status Ref 0.00 e&m At if 
, 


Center Frequency 
1,292000000 GHz Start Freq 


12870000 Gur 


| Measured Stop Freq 


1.2970000 GHz 


Average eee ce step 


1.000000 Mitr 


Power 


Usertey Set: Systern, 
= Si Track 
center Freq 170 GRE fame 4Dgnal Tra 
RBW 7 O00 ke 10 kHz : 44244 PM | 
Channel Power 


Peak>CF 


Channel Power 13.81 dBr Integ BW 
CH Pwr Span {1 000000 MHz CF+>Step 


4 000000 MHz 


Power Spectral Density 52 2) o& 


Figure 9 - Display of Channel Power option 
measuring 13.81 dBm average power (DVB-S at 2.2 
MSymbols/sec) 


mode to try out. The time-out period on the demo-modes is 
200 hours of Rigol Spectrum Analyzer power-on. A phone 
conversation with technical support of Rigol (quite good at 
helping me use the instrument) hinted about the unpublicized 
demo-mode...but he did not have any real details of trial- 
period, etc. I finally discovered the "secret" demo-mode when I 
only had about 11 hours of use left to try them out. 


Easy Screen-Capture Feature 


A small feature on the Rigol SA that I really enjoy using is the 
one-button screen capture directly to an inserted USB-memory- 
stick. Just plug the USB-memory into the front-panel USB 
port...make sure the screen displays what you want to 
record...and press the PRINT button on the SA. Capturing the 
screen (just as displayed) could not be easier. I wish Windows 
would think about providing a setting for printing the screen 
directly to a USB-memory-stick. 


Conclusion 


While not essential, a Spectrum Analyzer is a very useful 
instrument to have available for looking at DATV signals. For 
normal DATV usage, viewing the SA is perfect for adjusting the 
drive into RF power amplifiers. An over-driven PA starts to 
exhibit spectral-regrowth distortion where the distortion creates 
a signal that grows wider and wider as the drive level is 
increased. The problem with spectral-regrowth is that the 
received video still looks good, but more and more RF 
interference is occurring on the sides of your intended signal. 
DATV uses include: 


e Adjusting RF power amplifier drive 
e Inspecting quality of transmitted signal 


e Confirming any spurs are low-level 
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e Checking for undesired harmonics 

e Tuning band-pass filters 

e Adjusting SWR on antennas 

e Measuring power of digital-modulation 


e Pointing antenna to weak DX signal (Spectrum Analyzer will 
see weak signal faster than STB can lock onto to the signal) 


Contact Info 

The author may be contacted at W6GHHC@ARRL.net 

Useful URLs 

Rigol Technologies (North America) - see www.Rigolna.com/ 
Rigol (United Kingdom) - see www.Rigol-UK.co.uk/ 


TEquipment USA Distributor for Rigol - see 
www. TEquipment.net/ 


YouTube "Tear-down" of Rigol DSA815-TG unit (EEVblog #391) 
- see www.youtube.com/watch?v=EYOacWrCYjw 


BATC info site for DTX1 DVB-S exciter - see www.DTX1.info 


British ATV Club - Digital/DigiLite/DTX1 forums - see 
www.BATC.org.UK/forum/ 


DATV-Express Project web site (SDR-based exciter) - see 
www.DATV-Express.com 


British ATV Club - Digital Forum - see www.BATC.org.UK/forum/ 


Orange County ARC entire series of newsletter DATV articles - 
see www.W6ZE.org/DATV/ 


Yahoo Group for Digital ATV - see 
groups.yahoo.com/group/DigitalATV/ 


dBm to Watt power convertor - see 
www.rapidtables.com/convert/power/dBm_to_mW.htm 
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Caption contest 


Just for fun.... 


Last issues picture is shown below. This issues picture would be shown below but 


"The last concert may have lacked base, but I think I have a 
fix" - Trevor 


"Now .... just how do I get it up to the feed point?" - Mike 
G8CPF 


And the winner is 


Due to lack of interest the competition has 
Well, it's the last one, so we may as well let Trevor win! had to be dropped!!!! 
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Using tie C4520 


Using the CD4520 as a single 8-bit synchronous 
counter 
By Trevor Brown G8CJS 


Synchronous counters such as 74193 (as opposed to ripple 
counters like 7493) have the advantage that all their 'changing' 
Q outputs change in unison when clocked. This is not the case 
with ripple counters however where momentary glitches and 
invalid counts often occur. 


In C-MOS the CD4040 is a ripple counter but the CD4520 is 
synchronous. It is a dual 4-bit counter but to use it as a single 
8-bit device it may be wired as follows: - 


Clock 
inputt 


Reset 
(active high) 


Both counters are clocked but the 'B' half is disabled by the four 
diodes. When the 'A' part is full it enables the 'B' half for one 
clock pulse, then it overflows to zero and removes the enable. 
In this way a "synchronous cascade" of both halves produces a 
single 8-bit counter. 
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External links 


If you have an eBook reader that does not have WiFi then you 
will not be able to use the hyper-links in this publication. 


If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, and 
there is not a lot of ATV material on their site. 


Smart phone reading apps are ok providing that you have a 3G 
data connection. 


Note: These links will fire up your devices browser and if 
you are using 3G/4G then you will incur data usages 
charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of advertisements 
or the activities of those advertisers. No guarantee of accuracy 
is implied or given for the material herein. dotMOBI expressly 
disclaims all liability to any person in respect of anything and 
in respect of the consequences of anything done or omitted to 
be done wholly or partly in reliance upon the whole or any part 
of this publication. 


As the regulations for the operation of radio frequency 


equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
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described in dotMOBI will not contravene the rules that apply Coming Up in CQ-DA TV 


in their own country. 

Is this the latest issue of CQ-DATV? Click here to go to our 
All copyrights and trademarks mentioned in this publication web site to check to see if there is a later edition available. 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 


Copyright 


i" 
The articles contained in this publication remain the copyright 4 -DA TY & 
of their respective authors and NOT dotMOBI. Any — 


reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Issue 11 - 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the publication. 
Material submitted to dotMOBI should not infringe the 
copyright of other writers or bodies. Contributions are 
accepted for publication on this basis alone. 


dotMOBI publications - http://cq-datv.mobi 


http://cq-datv. mobi 
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DATV News 


a = 


WSKUB. COM. 


Gigaparts Ham Radio Day 


the dashboard mounted camera streaming all the way, 
despite some heavy rain. 


Everything went well on the big day, lots of us got to see this 
event live, not sure if it was Toms streaming that attracted 
everyone or the prize of an icom IC-7100..but it was a 
memorable event. Thanks Tom, next time let us have some 
advanced notice so all the CQ-DATV readers can watch. 


If you are having problems with the email links not opening 


George Thomas ae in the PDF version and you are using Adobe Reader 10.xx, it 
. - , is caused by that version starting up in protected mode. 

Tommy Martin 

Ham radio broadcast USTREAM JUVE Adobe 

March 29 was the Gigaparts Ham radio day and it was Here is a link to a site that shows how to fix this the problem 

streamed live by Tom Medin W5KUB on his site (tested here - works - Terry): 


http://tmedlin.com/mainpage.htm. 
http://goo.gl/xwTCRO 
March 27 and Tom spent 10 hours checking out all his kit, 
(Like the truck Tom, editor) If you have problems downloading CQ-DATV, then please let 


us know at faults@cq-datv.mobi 
March 28th was travel to Gigaparts Huntsville Alabama with 
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DATV News Update: 


Great report just in from Phil on the Isle of Man (I.0.M), on Phil out portable on the I.0.M now getting the Repeater P5 
Friday 11th April he received pictures from GB3FY using only and then DAVE TXed just 200m/W on a 17Db Horn to Phil 
a 14" hand held Dish where he got a P5 PICTURE so Dave G3ZGZ was really 


pleased and PHIL too.. 


The pictures were P3 and his location was 54013'50098"n 
4028'10.28"w__ elevation 372m. This was a portable trip 


purely to establish if GB3FY could be received on the I.0.M. This time PHIL was in his VAN. PHIL also took lots of 

Phil now intends to mount the dish on the roof of his van and PICTURES so these will follow soon, maybe even a Video. 
see if he can capture pictures of someone working through 

GB3BFY nn nn nnn nnn nn nn nnn nnn nnn nn nn nn nnn nnn nnn nnn nnn n nen =e 


Phil has only 50mw of RF available on 10Ghz so it might need 
to be increased a little before we get to see Phil through 
GB3FY 
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DATV News 


The result of the cuts to the UK 13cm band 
OFcom 


= is now available. 


To be removed from the Amateur Radio Licence the bands 
2350 to 2390 and 3410 to 3475 MHz. This statement 
provides 12 months' notice from the date of publication that 
the licence will be varied to remove these bands; 


To be retained: amateur access to the bands 2310 to 2350; 
2390 to 2400 and 3400 to 3410 MHz and put in place a 
procedure to enable us to remove these frequencies quickly 
should harmful interference arise in the future (to other 
user's in the released and adjacent bands). 


We are making available 2300 to 2302 MHz for amateurs to 
use. This requires a Notice of Variation (NoV) to the standard 
Amateur Radio Licence. 


The full document is available at http://goo.gl/FGMqx2 


HamTV on ISS 

The onboard HamTV of the ISS has now been commissioned. 
The two following links are the commissioning video's, one in 
16:9 and the 4:3. Koichi Wakata was in front of the camera 
doing the commissioning. 
https://www.youtube.com/watch?v=EpFzbKvK1pk&feature=y 
outu.be 


https://www.youtube.com/watch?v=61GTGTOa8AE 


There are no planned operational dates yet. 
Keep up to date with the ISS HamTV happenings here: 


http://www.ariss.org/hamtv-on-the-iss.html 
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—— eee Digital Amateur TeleVision 
: Exciter/Transmitter 


now available from 


DATV-Express 


A more affordable DATV exciter can now be ordered 
Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many 
variations of 1Q modulations 

e “Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

e Requires PC running Ubuntu linux (see User Guide) 

Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


register on the web site 
to be able to see 
the PURCHASE page 


DATV News 


Online ATV streams and HAMNET (Frank, 
DL3DCW) 


After eight years of supplying a free online streaming server 
with around fifteen german ATV repeater output streams to 
the ATV community Oliver, DO1OLI, handed over this task to 
Joerg, DGOCCO, sysop at ATV repeater Tangermuende (Elbe 
river), DBOTGM. The web address is the same as before 
http://www.atv-stream.de/ now supervised by Frank, 
DL3DCW, at DBOTV (near Wuppertal). Attention: stream links 
with "call.ampr.org" or "44.168..." in the browser adress only 
connect inside the HAMNET! 
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This modern amateur radio infrastructure called HAMNET is a 
fast successor of the pre-internet Packet Radio network, 
providing rf links and user ports for data, DigiVoice and DATV 
on 13 and 6 cm bands using WiFi devices and aerials. On 
some links the TCP/IP data rate is 40 Mbit/s exceeding any 
normal DSL internet connection! Started in Austria about ten 
years ago the HAMNET now has chunks or chains of data 
stations with rf connections and VPN tunnel interconnections 
via Internet between them all over central Europe. 


Many ATV repeaters are providing HAMNET user inputs 
additionally as well as Skype inputs. Newer developments try 
to realize ATV stream servers on Raspberry Pi mini computers 
and "Multicast" outputs. 


translation by Klaus, DL4KCK 
www.agaf.de 


NASA to Transmit Video via Laser 


A team working at NASA's Jet Propulsion Laboratory are 
preparing to send video via laser beam back to Earth. It is 
part of the OPALS experiment: 


http://phaeton.jpl.nasa.gov/external/projects/optical.cfm 


As scientific equipment becomes more complex, with high 
data output and the need for high definition pictures and 
video, the current RF systems run into limitations. It is hoped 
that laser transmission will acheive transfer rates and higher 
bandwith far in advance of what RF systems can provide. 


Communications rates from deep space missions are 
currently 200 to 400 kilobits per second. The first OPALS 
tests are expected to demonstrate 50 megabits per second 
transfer rates with future deep space optical communication 
systems expected to provide over one gigabits per second. 
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DATV News 


The system uses primarily commercial off-the-shelf hardware 
and encloses the electronics in a pressurized container. 


OPALS will be conducting transmission tests for a period of 
nearly three months. The space station will be tracked by a 
ground based telescope firing a laser at the OPALS module. 
The module should respond by locking to that beam and 
firing an approximately 100 second burst of modulated laser, 
encoded with a video stream. 


From - 


Picture courtesy NASA/JPL-Caltech. 
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Using DATV-Express boards with GNURadio 


Two hams are using the DATV-Express IQ-modulator board to 
transmit different modulations by using GNURadio software. 
Alex OZ9AEC has created a GNURADIO “sink” module which 
allows GNURADIO to be used with DATV-Express. [NOTE - 
think of “sink” as the opposite of “source”.] Rob M@DTS did 
some work on transmitting SSB. 


Rob reported on the BATC Forum that he was “...working with 
GNURadio and the DATV-Express to make an SSB 
transmitter. You could also use an RTL-SDR dongle as the RX 
and a changeover relay to make a full SSB transceiver. 


Audio is taken in from the soundcard and converted to a 
complex IQ signal, the upper sideband of this complex signal 
is filtered. 


This is then goes into a very crude AGC circuit and then into 
a resampler to take it upto 2048ksymb/s complex signal for 
the DATV Express output.” 


Rob used the newer version of GNURadio, so making the 
GNURadio file available will be tricky as most people are still 
using the older version so it would not work. 


The GNURadio DATV-Express sink module efforts for both 
OZ9AEC and M@DTS are at: 


As Charles G4GUO pointed out to me... “There are already a 
load of applications available for GNURadio and 

now they can be used for the DATV-Express board using this 
sink module”. 


73...de Ken W6HHC 
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EDITORIAL 


Whenever I email Ian Pawson or put CQ-DATV copy into the 
drop box I normally get either an email reply or my computer 
acknowledges that someone has removed or changed the 
dropbox files. So on Monday 14 April I started to get that 
panic feeling when this stopped happening. By Tuesday I was 
frantically leaving messages on Ian's phones and by 
Wednesday I had left a message on his mobile phone. 

For those of you that do not know Ian other than through the 
publications he has produced CQ-TV in the past and started 
CQ-DATV so he could promote ATV via eBook. Ian lives 
alone and quite recently we went through this same 
emergency when he fell off the steps while cutting his hedge 
and had to produce at least one of our magazines one 
handed the other one still has metal plates in it. 

Then I received an email from a lady I have never met, it 
popped up in my in tray and I could just read the subject Ian 
Pawson, you can stamp around all you want on the computer 
keyboard, but you cannot open and read emails until the 
download is complete, after what seemed like an age I could 
open the email and read that Ian was alive and well. He had 
collapsed in his house the previous day and although on the 
floor managed to summon the Paramedics. He is alive and 
well and after an operation and a spell on ITU, at the time of 
writing he has been transferred to a non ITU ward. 

I have spoken to the lady who sent me the email (Beryl) and 
also had one phone call from Ian from his hospital bed, he 
has asked me to convey to all CQ-DATV readers his apologies 
for a late edition of CQ-DATV..Ok Ian on this occasion we will 
accept your excuse..but do not let it happen again. I have 
already confiscated your hedge cutter, and can see further 
measures are required 

Can I take this opportunity to thank Terry VK5TM for 
stepping up to the editors chair I know when he agreed to 
compile the PDF version of CQ-DATV last month he was never 
expecting such a rapid promotion, can I also apologise to 
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anyone that has sent in copy and it has not appeared here. 
Terry is working under difficult circumstances on the PDF 
version of CQ-DATV and we may have to go with a PDF only 
version of CQ-DATV 11 as Ian is the only person who can 
create the eBook version. Once again can I apologise for any 
delays and say we are at a loss without our leader and 
hopefully it won't happen again, and can I add my personal 
thanks to everyone that has supported CQ-DATV with copy. 
This is the widest read ATV magazine and all thanks to Ian 
the founder and everyone else who sends in copy. 


Trevor Brown G8CIJS 
CQ-DATV Contributor 


From the temporary stand-in Editor 


In one of the news articles of this edition, many may just be 
finding out that yet another slice of the Amateur Radio 
frequency allocations has been removed from our use. 


Why? Money. The big players in the radio frequency spectrum 
want MORE. Not just money, but also frequency allocations to 
help them in that pursuit. While we all know that more and 
more things are utilising some sort of wireless technology, 
how many see a lot of those things as just unnessary? 


So what can we, as Amateur's, do about it? It would seem to 
be very little. Amateurs as a percentage of the population are 
a very insignificant group and nobody (that yield's the axe) 
listens to insignifcant parts of the population. 


Yes, almost every country has a national body that 
represents the Amateur Radio operator/hobbyist, but what 
are they doing to stop this rot? At the rate our frequency 
allocations are disappearing, not enough. And this is not just 
a UK issue, it is happening worldwide. 
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There is a saying that one vote can make a difference. Call 
me cynical, but can anybody recall any situation where this 
has actually happened? I can't, at least not in anything that 
has been worthwhile or of benefit to a group such as Amateur 
Radio. 


Many of you will get angry over this situation, many will sit 
there, resigned to the fact that this has happened. Most will 
do absolutely nothing about it. Well, it is time to get off your 
collective backsides and make it known that the Amateur 
Radio fraternity is not going to stand for this continual 
erroding of our slice of the Radio Spectrum. If nothing is 
done, Amateur Radio could well end up with almost no Radio 
Spectrum at all. 


The anger needs to be channelled. Writing hateful, abusive 
letters, emails or blogs etc is NOT the way to do it. Every 
Amateur needs to make it known to whoever will listen, that 
this is a hobby and that this has produced many significant 
advances in technology over many years. That this is a 
leisure pursuit that we enjoy, just as much as motor racing, 
football, cricket and a thousand other things are enjoyed by 
others. 


Another saying that should be familiar is "the squeaky wheel 
gets the oil". Be that squeaky wheel and make as much noise 
as you can, but do it politely. Push your national Amateur 
Radio bodies harder and don't let up on the pressure. 


While we are losing some frequency allocations, others are 
being vacated by commercial enterprises as no longer being 
useful for their needs. Should we be saying, OK, you can 
have that part of the Radio Spectrum, but give us back an 
allocation somewhere else in return. It was not that long ago, 
relatively speaking, that frequencies up to 30 MHz were 
considered to be useless for anything. Then it was 
frequencies in the VHF region that were useless. Look where 
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we are now, frequencies all the way to light and beyond are 
useful for something and it was Amateur Radio that pushed 
those frontiers further and further out. 

" Iilegitimi nil carborundum' 


Terry Mowles VK5TM 
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DATV-Express Project. March update 


In March, BATC announced that fully-assembled DATV- 
Express boards can also be ordered through the BATC Shop 
under the "Hardware and Kits" category. See: 
viewtopic.php?t=3773 With BATC working in partnership with 
the DATV-Express team, BATC is stocking (ex-stock) the 
PCBA to enable members in the UK and Europe to purchase it 
without the hassle of exchange rates / customs duty / VAT 
when importing it from the USA. The link to the BATC Shop 
listings can be found at http://www.batc.org.uk/ The BATC 
price is directly comparable to the US price from the DATV- 
Express website after you have added VAT and 
customs/admin charges. Currently, Art WA8RMC is shipping 
more DATV-Express boards to the BATC Shop, almost every 
week. 


Charles G4GUO has been now working full-time on allowing 
the Raspberry-Pi processor to drive the DATV-Express board 
in DVB-S protocol (instead of using a full-blown Ubuntu PC). 
This is not a quick project. Charles sees at least four 
"development phases" to finishing our Raspberry-Pi work. 


e Development-PhaseO1 - move all DVB-S encoding into 
FPGA and talk to board with ubuntu-PC using MPEG-2 


e Development-PhaseO2 - integrate ubuntu code used in 
phaseO1 into Raspberry and use MPEG-4 payload with PI- 
camera and receiving on a DVB-S2 STB (see Fig01) 


e Development-Phase03 - use Hauppauge USB encoder to 
produce true MPEG-2 with the DVB-S protocol (see fig02) 


e Development-Phase04 - combines DVB-S dongle receiver 


with the PhaseO3 design to create a DVB-S transceiver that is 
Raspberry-Pi controlled 
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Figure 1 - Block diagram of an interim-development 
phase for Raspberry-Pi effort (called “Development- 
Phase02”) using a MPEG-4 payload from PI-camera 
with DVB-S protocol. NOTE - a DVB-S2 STB is used to 
get access to MPEG-4 decoding CODECs 


DATV Express 
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Figure 2 - Block diagram of “‘Development-phase03” 
for Raspberry-Pi using Hauppauge encoder to produce 
genuine DVB-S NOTE - Keyboard, mouse, hub, and 
display (in dashed lines) only needed to configure the 
transmitter. 

Charles has now completed “Development-Phase01” by 
moving all DVB-S encoding into the FPGA on the DATV- 
Express board and testing it with an ubuntu PC. Now G4GUO 
is in the middle of working on Raspberry "Development- 
Phase02". Charles G4GUO points out that there can be many 
ways to configure a Raspberry-Pi with the DATV-Express 
board, including using Ethernet or Wi-Fi to configure settings 
for transmitting. 


“full speed ahead”....de Ken W6HHC 
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TUTIOUNE: DATV/DVB-S 


Measurement & Display Software 
By Jean Pierre F6DZP 


Tutioune is a new software utility that has been specially 
developed to provide radio amateurs and DVB technicians 
with a tool that allows Digital ATV (DVB-S) to be measured 
precisely. With Tutioune there is no more frustration at 
seeing only "level and "quality" information from standard 
satellite receivers; basic quality guidance that fails to satisfy 
technical users. 


“ae Titoure any 8-5 Recewol wipes - Wecain Gia to Pl Grd TT SE FO 


Mh wll 


ete Prsovel Pach ot - 
ae . 509 Quit| 
Vober Drenahan 
‘ ry i> = I [ 
ND D. ee ~ |= 
f and 4 Reem Fae 
S Sintuer 


it chanel OUT 


Tutioune 1600 - standard mode 


Technical DVB-S users want to measure the received 
transmission characteristics exactly, so they can improve 
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their systems and debug problems that may be encountered. 


Digital transmissions are not really "all or nothing", in 
between there are many things that can happen; it's 
important to be able to observe and define the various 
stages. 


ee 
SS TLTIOUNLIOI0- CABS Scam ewabam - Uweaaon Oa Kar AO cared Ht 
ooe —— Bh 


canes oxen | | “«(Tutioune By samme f 
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: omen: . “ ’ he Nomar ed S Vite 
én | " e a 
: 
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Corn vem 
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| Pmcyt Fach ty 


Synchro GQ Vuww: AE aYidtirn SLMER 144d Constettatinee | taunt 


Tutioune 1600 - expert mode 


Tutioune is a software solution that can be used with a 
number of DVB-S PCI satellite receiver cards, such as the 
TechnoTrend TT-S2-3200 (€80 new and possibly less on 
eBay) or the best: TT S2-1600. 


For the 2 families of card there are now two versions: 
Tutiounei600 for TT S2-1600 

you can find it here : 

http://www. vivadatv.org/viewtopic.php?f=60&t=214 
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Tutioune3200 for TT S2-3200 
you can find it here : 
http://www. vivadatv.org/viewtopic.php?f=60&t=276 


Quick user guide: 

You can receive D-ATV just by clicking twice! 
- choose symbolrate, 

- choose frequency 

Et voila, that's all 


DVB receivers don't need anything else. Forward Error 
Correction (FEC) is automatically detected and PIDs don't 
matter for measurement. When displaying the received 
transmission, PIDs for video and audio are very often single 
values, so when we select "AutoPID", Tutioune automatically 
selects the first PID that it detects. 


After measuring, if all is OK TS status LED is green. 
We can distinguish 13 panels in Tutioune interface: 


1) Name and zero-tuner gain and bandwidth Tuning. 

2) Frequency tuning 

3) Symbol Rate tuning 

4) Tuner AGC tuning 

5) Integrator AGC tuning 

6) LNB voltage if required 

7) Equalizer tuning (for coaxial compensation) 

8) IQ offset and balance tuning 

9) observation of RF , IQ, digital S/N MER, constellations plus 
informations about VBER, BER corrected by Viterbi, BER 
corrected by Reed Solomon 

10) Big Green led "TS Status" to tell you when you can 
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analyse, decode and see the Transport Stream 
11)SymbolRate auto scan (when you are not sure) 

12) Short cut memory buttons (top right) to choose your 
favourite symbol rate and frequency 

13) When the big green LED "TS Status” is on, your tS 
stream is ready to be decoded or sent by uDP, recorded... 


We can observe in real-time all the effects of moving antenna 
and changing transmitter power. With Tutioune you can 
provide a really useful signal report. 


Download a Back Issue 


http: / /cq-datv.mobi 
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Remote Control of Sony Broadcast VT 


Machines 
By Trevor Brown 


For those of you that still dabble with Sony 1" and Beta SP 
machines, they have a 9 pin D socket for transport control 
and time code display. This uses RS 422 and was a common 
TV control standard when these machines were new. 


This simple circuit converts RS 422 to RS 232 and requires no 
external power as its modest requirements are met by the 
signal controls in RS 232 (Unlike USB, RS 232 has no 
power). Modern PC's are now devoid of com ports and USB 
seem to be ruling the world, but if you have an old PC and 
want to dedicate it to remote control of a Sony machine then 
this simple circuit might be for you. All the unmarked 
resistors are 1K and all the diodes are IN914. The pin 
numbers are for a 25 way com port but fig 4 shows the 
conversion to 9 pin com ports. 
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The software to control it is a free download from 
http://goo.gl/TLPOhMW it runs on windows and although old 
seems to work on most operating systems up to XP, windows 
7 might be a bit beyond it. 


The TLO81C can still be found on the net as can the 9pin D 
types connectors, as for the machines which were in the £20k 
to £30k price range when new, they now often change hands 
on eBay for the low hundreds or less. 
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DATVtalk08 Digital ATV - Understanding 


DVB-S Protocol 


by Ken Konechy W6HHC 
and Bandwidth Updates by Hans Hass DC8UE 


Reproduced from the Orange County Amateur Radio 
Club newsletter. www.W6ZE.org 


[Please Note — This is the seventh article in a series of 
DATVtalk articles to introduce Digital-ATV to hams and to 
explain various aspects of this new area of ham radio. In the 
CQ-DATVS5 issue, the DATVtalkO2 article was the beginning of 


this series and presented an introduction article about Digital- 


ATV.] 


There are about four protocols being tried by hams for 

Digital-ATV (DATV) today. The four protocols were described 

in DATVtalkO2. These DATV protocols are: 

e DATV-S (originally used for commercial Standard 
Definition [SD] satellite transmissions) 

e DATV-T (originally used for commercial SD terrestrial 
transmissions...over-the-air to your TV) 

e DATV-S2 (originally used for commercial HDTV satellite 
transmissions) 

e ITU-T_J.83-B (originally used for US/Canada cable-TV- 
industry transmissions) 

Ken plans to cover each of these protocols in future articles. 

But, today we start with the DVB-S protocol. 


This month, DATVtalk will explain a few Digital-ATV concepts 
that are typically not understood by most hams and even 
analog ATVers. Using the DVB-S standard to transmit a 
digital ATV signal involves: 

e MPEG-2 compression data rates for video 

e Video bit-rate needed 
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Net Data bit-rate available 

Symbol-Rates 

FEC (Forward Error Correction) algorithms 

QPSK (Quadrature Phase Shift Keying) digital modulation 
RF Bandwidth 

This article will now walk through these various DATV factors 
and arrive at determining the resulting RF bandwidth for 
DVB-S. 


Video Data-Rate and Compression 

DATV needs to compress the video data rate from a camera 
to a manageable value using video compression technology 
such as MPEG-2 or MPEG-4. Today, most hams use Standard 
Definition digital TV (SDTV) using MPEG-2. For DATV, the 
analog camera output (NTSC or PAL) is first digitized by the 
MPEG-2 Encoder board shown in Fig 1, and then compressed 
by the MPEG-2 algorithm. The reason the compressed video 
data rate varies in Table 1 is that the low value means little 
motion (a “talking head” QSO) in the video scene and the 
higher value means a lot of motion (like a soccer game). In 
the near future, digital cameras will find their way into 
mainstream ham DATV. 


Raw NTSC Video 
Gata-rate Is about 
168 Mbits-per-sec 
when A/O digitized SR Systems SR Systems 
MPEG-2 MiniMod OVE-S 1xT5 
Analog NTSC | 


Encoder Exciter 
Video Source 


| PSK Modulato: t Power Amp 


Analog 
Au Sou OPSK with Symbol-Rate of 
Comorvased Video 2.2 MSymbols-persec supports 
NetDate-til-rate needed ib about Dats-rate of 2.02 Mbits-per-ser 
28-to-24 MiRs-per-sec WKEC © 12 


Figure 1 DATV Block Diagram Showing Various Data- 
Rates and Symbol-Rates for DVB-S QPSK(for 2.2 
MSymbols-per-sec, the Bandwidth is 3 MHz) 
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Table 1 -— Camera Video Data Streamsand MPEG-2 Data 
Streams 


Video Data Stream 


Analog NTSC camera 


NTSC MPEG-2 
VHS MPEG-2 


Analog PAL camera 


PAL MPEG-2 
HDTV camera 
HDTV MPEG-2 


the required RF bandwidth. So at some point the FEC 
algorithm will not have enough redundancy to correct too 
many errors, and the DATV screen will go blank. 


Data-Rate 
168 Mbits/sec A/D digitized, 
uncompressed 
compressed 
compressed 
A/D digitized, 
uncompressed 
compressed 


The DVB-S commercial television standard uses two different 
Forward-Error-Correction (FEC) algorithms together in order 
to provide protection against noise errors and multi-path 
errors. The first FEC algorithm is called Viterbi. The second 
FEC algorithm is called Reed-Solomon. 


2-3 Mbits/sec 
1-2 Mbits/sec 
216 Mbits/sec 


2.5-6 Mbits/sec 
1-1.5 Gbits/sec | uncompressed 
15-60 Mbits/sec | compressed 


The Viterbi FEC algorithm can be configured for different 
levels of error correction. These different Viterbi 


HDTV MPEG-4 


12-20 Mbits/sec | compressed 


Stefan-DG8FAC of SR-Systems (located in Germany...see 
links at the end) has explained to me that in Europe many 
hams set the MPEG-2 output data-rate to be 2.5 Mbits/sec for 
PAL. Stephan further suggests that the MPEG-2 output data- 
rate for NTSC would be about the same. I suspect that for 
NTSC there should be about a 22% reduction in MPEG-2 
output data-rate from PAL, to about 2.0 Mbits/sec. I originally 
planned for a 2.5 Mbits/sec video stream. But when I finally 
tested my station DVB-S transmitters, I measured that the 
NTSC MPEG-2 output (including audio) displayed reasonable 
quality all the way down to a data-bit-rate reduced to about 
1.9 Mbits/sec stream. For comparison, I also added a row to 
show MPEG-4 compression with HDTV. 


FEC Inflation of Video Stream Data-Rate 
Forward Error Correction (FEC) is a technology that not only 
can detect an error on the received signal, but adds enough 
redundancy of the data so that it can correct the wrong bit. 
It can even correct two wrong bits. Since redundancy 
increases the data-rate of the video stream, there is a trade- 
off between more redundancy and the required video data- 
rate becoming too large. As we will see a little later in this 
article, the larger the video stream data-bit-rate, the higher 
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configuration/redundancy settings are usually called: 1/2, 
2/3, 3/4, 5/6 and 7/8. The first number (“1” in the case of 
configuration 1/2) is the number of input bits. The second 
number (“2” in the case of configuration 1/2) is the number 
of output bits from the FECviterbi algorithm. So the MPEG-2 
output data stream is “inflated” 100% by this FEC algorithm 
configured for 1/2. That is...for every bit going into the FEC 
engine, two bits come out. A FECviterbi algorithm configured 
for 3/4, for example, would inflate the MPEG-2 output data 
stream by 33%. So FEC levels can really inflate the data-bit- 
rate going to the RF modulator; the MPEG-2 algorithm 
compresses the video stream, but the FEC algorithms start to 
expand the required data-bit-rates again. 


The Reed-Solomon FEC algorithm has a fixed configuration. 
Its data stream “inflation rate” is 188/204. So for every 188 
bits going into the FECreed-solomon algorithm, 204 bits come 
out...an additional FEC inflation of 8.5%. 


Digital Modulation Symbols and Symbol-Rates 
Digital modulation technology like BPSK (for example PSK- 
31), QPSK (Quad Phase Shift Keying —- like DVB-S) and 
QAM256 (Quadrature Amplitude Modulation with 256 
“constellation points”) have the ability to put more 
information into a narrow frequency spectrum than analog 
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modulation. The complexity of the digital modulation scheme, 
allows us to pack more “data bits” into each SYMBOL. Table 
2 lists out how many data bits can be packed into a symbol 
for several well-known digital modulation technologies. 


Table 2 — Symbol Bit-Packing for 
Various Digital Modulation Technologies 


Data Bits per 
Symbol (Me) 


Modulation Scheme 
BPSK 
QPSK 
8-VSB 
QAM16 
QAM256 


Table 2 means that QPSK will pack two data bits into each 
symbol being modulated. If we know the final output data- 
bit-rate (I will call this inflated data rate the “Gross Data-Bit- 
Rate”) we need for the television signal, then the “symbol- 
rate” we need is exactly one-half of that data-bit-rate. For 
example: 


Gross Data-Bit-Rate 
Symbol-Rate Needed 


Mbits/sec 


4.5 
2.25 MSymbols/sec 


The formula to calculate the Symbol-Rate setting that I need 
for my DVB-S transmitter is: 
Symbol-Rate Needed = NDBR / (Me x CRv x CRrs) 


Where: 

NDBR = Net Data Bit Rate (aka the information rate) 
Same as MPEG-2 output stream data rate in Table 1 

Me = Modulation Efficiency (2 for QPSK in Table 2) 

CRv = Correction Rate setting for Viterbi (1/2, 3/4, etc) 

CRrs = Correction Rate value for Reed-Solomon is 
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188/204 
I will now calculate an example for QPSK where the output of 
MPEG-2 is 2.4 Mbits/sec and FECviterbi is configured to a 
value of 1/2. 


Symbol-Rate Needed= 2.4 Mbit/sec 
2 bits/symb * (1/2) * (188/204) 


Symbol-Rate Needed= 2.4 Mbit/sec 
0.921 bits/symbol 

Symbol-Rate Needed = 2.65 MSymbols/sec 

If I change the FECviterbi setting to 3/4, then the CRv value 

becomes 3/4 and the results are: 

Symbol-Rate Needed = 1.73 MSymbols/sec 

The Symbol-Rate that is needed was reduced because the 

“inflated data-rate” caused by a lot of FEC redundancy was 

reduced. The values inside Table 3, shows the Net Data Bit 

Rate that can be supported by a particular Symbol-Rate using 

several FEC settings. The FEC setting needs to result in a 

number of Net Data Bit Rate that is at least 2.4 Mbits/sec. 

The red values in the table show FEC settings or Symbol- 


Rates that result in a Net Data Rate of less than 2.4 Mbits/sec 
that I set as my goal for MPEG-2 video stream output. 


Confusion about the word “Bandwidth” 

Note — Hans DC8UE, who has many years of experience as a 
satellite communications engineer for commercial television, 
was very kind to spend a lot of time to help me understand 
RF bandwidth for DATV. While talking to hams in Europe 
about DVB-S DATV repeater designs, Ken noticed that 
sometimes he was given unexpected values of RF bandwidths 
being used by the European repeaters. The Symbol-Rates 
(S/R) being reported by the repeaters were always accurate 
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Table 3 — Symbol Bit-Packing forVarious Digital Modulation Technologies 


~ 
° 
= 
ki 
ej 
3 
° 
= 


NOTE-1: NTSC Analog Camera produces about 2.0 Mbits-per-sec MPEG-2 output 

for Ham Radio type broadcasts. The encoded audio data rate is usually at least 64 Kbps. 
NOTE-2: The Net Data Bit-Rate values inside the Table need to be at 2.07 Mbps or larger 
to support the expected camera and audio data rates coming from MPEG-2 encoder 
Note-3: The Net Data Bit-Rate values inside the table shown in RED (with strikethrough) 
are Net Data BitRates that are too small to support the payload data stream. 


(Symbol-Rate is always a setting in the transmitter, so it is 
well known), but the RF bandwidth reported by repeater 
owners sometimes had an unexpected relationship to 
Symbol-rate. A little searching on the internet (love the 
Google and Bing search engines) showed that there are at 
least three popular ways methods of defining RF Bandwidth 
for DVB-S. 


bandwidth method 
bandwidth method 
bandwidth method 


e “minus 3 dB” 
e "occupied" 
e "allocation" 


So if you were to ask three different hams “what DATV 
bandwidth are you using?”...you may get three different 
answers when talking about the same DATV DVB-S repeater!! 


The authors agree that the most important purpose of 
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describing bandwidth for 
DATV hams...is to provide a 
value that can be used for 
band-plan spacing and 
frequency coordination to 


8| 2.0 Maks ox wait TORR 40ue 5.0 MH sO mH avoid adjacent interference. 
S z Z é z z - Now we will look at these 
uw | (SR = 1.5 MS/sec)| (SR = 1.88 MS/sec) | (SR = 2.25 MS/sec)| (SR = 3.0 MS/sec) ot ee 3.75 MS/sec) | (SR = 4.50 ee three methods of describing 


RF Bandwidth for DVB-S 
Ss pee modulation). 


“minus 3 dB” 
bandwidth method 
With this method, the 
bandwidth is measured at 
the points that are down 3 
dB. This is a typical method 
for measuring an analog 
filter bandwidth and 
represents the “half-power 
point” if you are looking at voltage on a spectrum-analyzer. 


Mathematically, BW-3dB ~S/R_ for this definition of 
bandwidth 


While the BW-3dB method is very familiar to analog 
engineers and analog ATVers, it is not very useful for DATV to 
define the bandwidth of a digital signal transmission link for 
two reasons. 


First, creating a digital-(pulse-)modulation signal produces a 
non-Gaussian signal-flank (shape). 


Second, you would not want to space the frequencies of 
several DATV stations “shoulder-to-shoulder” on their 
1/2-power points, since significant power would overlap 
neighboring frequencies. This approach to spacing of stations 
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would create potential receiving interference. Especially, if 
several DATV repeaters are located together on the same hill- 
top or tower so that receiving antennas are pointing in the 
same direction toward adjacent DATV repeaters. 


As a note: The bandwidth of the DVB-S carrier at the minus 
3.8 dB points is approximately the same as the symbol rate 


(S/R). 


"occupied" bandwidth method 

As defined by the commercial satellite standard, 3GPPTS 
34.121, section 5.8, the Occupied Band-Width (OBW) is the 
bandwidth containing 99% of the total integrated power of 
the transmitted spectrum, centered on the assigned channel 
frequency. 


Mathematically for hams: BWoccupied = 1.19 x S/R 


How is the occupied bandwidth measurement determined? 
During this measurement, a Gaussian filter with a bandwidth 
greater than 10MHz and a resolution bandwidth (RBW) of 30 
kHz or less is used to measure the distribution of the power 
spectrum. 


First, the total power found in the measured frequency range 
is calculated. 


Then, starting at the lowest frequency in the range and 
moving upward, the power distributed in each frequency is 
summed until this sum is 0.5% of the total power. This gives 
the lower frequency value for measuring the bandwidth. 


Next, starting at the highest frequency in the range and 
moving downward, the power distributed in each frequency is 
summed until 0.5% of the total power is reached. This gives 
the upper frequency value. The bandwidth between the 0.5% 
power frequency points is called the “occupied bandwidth”. 
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While the "occupied" bandwidth spacing of repeater 
frequencies is better at preventing adjacent interference than 
“minus 3 dB” bandwidth spacing, it still lacks one feature. 
The spacing should have a little guard-band to allow for 
unplanned obstacles ...like signal-path nonlinearity, etc. 


"allocation" bandwidth method 

This method for describing bandwidth provides a little guard- 
band between adjacent DATV signals. The allocation 
bandwidth for DVB-S is calculated as 


BWallocation 
BWallocation 


(1 + Roll-off-Factor) x Symbol-rate 
Liao % S/R 


when using a 0.35 Roll-off-factor. The Roll-off-factor (as 


HY) 
4 


shown in Fig 2) controls the grade of the slope of a DVB-S 
signal-edge. 


Figure 2 — Different roll-off slopes for different Roll-off- 
factors 
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The “allocation bandwidth” is determined by the big 
commercial satellite-providers (like inside the Intelsat Earth 
Station Standard 420: (IESS420e.pdf) as an area, inside 
that the power-level will be not be lower than -26dB. There 
will be a filtering necessary on the signal borders (mostly 
performed by software), which takes care, that the borders 
rolls out weakly. The grade (slope) of this roll off will be 
described by the Rolloff-factor. It shows the relationship 
between half of the roll off area to half of the wanted 
channel-bandwidth. 

The DVB-S standard specifies the Roll-off-factor at 0.35. A 
raised cosine filtering at the edge region for the transmission 
path is required. The used filter generates in a first step only 
a root raised cosine shape. Only in combination with the 
same filtering inside the receiver you will get the wanted 
raised cosine form of the filter shape. 


Choosing an RF Bandwidth for DVB-S DATV 

It turns out, one of the advantages of digital-ATV is it can be 
more bandwidth-efficient than analog-ATV. With DVB-S and 
QSPK modulation you actually have the ability to easily make 
the DATV RF bandwidth as narrow as 2 MHz or 3 MHz without 
giving up any noticeable quality. This is because the 
commercial DTV standards planned to transmit several 
Television streams inside one normal (old) RF TV bandwidth. 


Fig 3 shows a D-ATV DVB-S QPSK signal using a 1.5 
MSymbols/sec symbol-rate of (generated by a MiniMod). It 
shows clearly 2.025 MHz of used bandwidth. 


Below 35dB you can see the additional shoulders, generated 
by distortion on the non-linear characteristic curves of the RF 
amplifiers being used. There is more on non-linearity, later in 
this article. The “allocation bandwidth” is in practice really 
very useful to describe the real used bandwidth for spacing 
DATV repeater frequencies. However, for ham radio, Ken 
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5W DATV 
1500 kSymb 


ca. 35dB 


2MHz/Div “ 


Figure 3 — DATV QPSK signal at 1.5 M Symbol/sec 
produces 2.025 MHz of bandwidth 


W6HHEC prefers to “adjust” the bandwidth allocation formula 
slightly to 
BWallocation ~ = 1.33 x S/R 


Ken explains that this “adjusted value” is less than a 2% 
error and is much easier to calculate in his head. The authors 
both agree that hams should only use the term BWallocation 
when they talk about DVB-S RF bandwidths for DVB-S. As 
Table 3 displays, a 3 MHz RF bandwidth can be achieved with 
plenty of error correction capacity (FEC = 1/2) by selecting a 
Symbol-Rate of 2.25 M Symbols/sec. 
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Non-Linearity effects on QPSK bandwidth 

Digital modulation using phase shifting (PSK) like BPSK or 
QPSK transitions from one state to another state. For QPSK, 
you are always in one of four states...and your next transition 
can be to any of those four states, as shown in Fig 4. 


Figure 4 — Theoretical transitions in the I-Q plane 
made by BPSK (on the left) with two states and by 
QPSK modulation with four states. 

However, non-linearity in the RF amplifiers can cause the 
received values of I and Q to contain errors from the 
theoretical. It is extremely important, to avoid compression 
in the power amplifier and to operate the signal path and PA 
in a linear mode. Figures 5 and 6 show the effects of 
increasing non-linearity on the transition of states for QPSK 
modulation. You can see in Fig 7, that the power levels of the 
shoulders (aka spectral regrowth) have grown to 20 dB below 
the carrier. This will splatter power into adjacent frequencies 
outside of the allocated bandwidth. 


See figures 5, 6 & 7 on the last page of this article. 
So while the average power level may seem low, the peaks 


can be going into compression (or even flat-topping in 
saturation), hence nonlinearity and hence stronger shoulder 
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power levels. Commercial satellite-uplink operators adjust 
their shoulders to be more than 26 dB below the main 
carrier. Likewise, it should be the duty of hams that operate 
DVB-S repeaters and transmitters to not allow the shoulders 
to get within 26 dB of their main carrier in order to avoid 
interference to nearby frequencies. 


Conclusion 

The authors are impressed that the DVB-S protocol brings 
ATV to a whole new level of performance for hams compared 
to the old analog technology. The Forward Error Correction 
and QPSK modulation are very robust...and it allows a savings 
in RF bandwidth for ATV. My own field tests show that DVB-S 
overcome snow (weak signals) and ghosts (multi-path 
propagation) that had plagued analog-ATV transmissions in 
the same locations. It is no wonder that today; DVB-S is the 
most widely-used protocol for DATV. 


Contact Info 
The authors may be contacted at W6HHC@ARRL.net and 
HansHass@WEB.de 


Useful URLs 

e British ATV Club — Digital/DigiLite/DTX1 forums 
—- see www.BATC.org.UK/forum/ 

e BATC info site for DTX1 DVB-S exciter 
— see www.DTX1. info 

e DATV-Express Project web site (SDR-based exciter) 
— see www.DATV-Express.com 

e DigiLite Project for DATV (derivative of the “Poor Man's 
DATV”) 
- see www.G8AJN.tv/dlindex.html 

e Orange County ARC entire series of newsletter DATV 
articles - see www.W6ZE.org/DATV/ 

e PE1JOK and PE1OBW on “The Ultimate Resource for 
Digital Amateur Television” 
- see www.D-ATV.com 
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e SR-Systems D-ATV components (Boards) 
-— see www.SR-systems.de 

e Yahoo Group for Digital ATV 
- see groups.yahoo.com/group/DigitalATV/ 
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Figure 7 — Spectral regrowth after 
amplification with shoulders now only 
20 dB below the carrier 


(Photo courtesy of Art-WAS8RMC) 
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Figure 5 - Real-world QPSKstate Figure 6 — More amplifier non- 


transitions closely match linearity increases errors as 
theoretical with good linearity power increases 

Photo courtesy of PE1JOK and (Photo courtesy of PE1JOK and 
PE10(BW) PELOBW) 
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100W Power Meter 


by John Hudson G3RFL and Lee Hudson MOLMH 


Back in CQ-DATV 1, I put together a very simple dummy load 
and I received a lot of feedback so many of you built it. 
Amongst the emails were several requests to add power 
measurement. I did give this some thought including 
measuring the temperature change of the device and nulling 
out room temperature in a wheat stone bridge. 


Then I got wrapped up in constructing GB3FY, the local 10 
GHz FM ATV repeater. Now that is working and my drawing 
board is empty, I have a little spare time before the grass 
starts growing and demanding my attention, so I can refocus 
my thoughts on the Power Meter. 


I usually start with a trawl of eBay, which is where I found 
the YIG that made the transmitter in GB3FY work, this time I 
found a -20db coupler at a very reasonable price. 


If you are not familiar with this sort of technology it has an 
input and an output so it can be connected in line with your 
antenna or dummy load. It also has a third port where RF is 
coupled via a pickup line and delivers a signal which is -20db 
on the original signal. 
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I purchased several of these units and because they all will 
handle high power, the coupling loop is terminated with a 5W 
Surface mounted resistor so in theory they would handle 
500W down the inline path, but I am only interested in 100W, 
for some time to come. 


Following the coupler, we need a detector to convert the 
signal to a DC voltage that is proportional to the power we 
are transmitting. Clever little unit and they do appear on 
eBay. 


D1&D2 


FROM 
SCHOTTKY DIODE 
DIRECTIONAL 
COUPLER e HSMS 2822 
1000pF 10k 
"N" 


DC OUTPUT 
O2 | TO THE PIC 


SET R1 TO 5V WITH 100W INPUT 
Detector circuit example - note - this circuit has not 
been tested 


Page 21 


FRED S86 -77 Rare 
PGdB DIRECTION COUPLER 


YOUNTED SHE UNIF® POE 


WHITE ON BLUE DISPLAY 


download 


So next we need to interface this DC voltage to a suitable 
display so we can read the power. 


This actually went together in a single evening and worked 


is coupled into a ds30F4012 which is a PIC microcontroller 


with a built in Analogue to Digital converter. This device also 


has its own internal XTAL, a x16 PLL to make it clock even 
faster and I2C (two wire interface) that is required by our 
LCD display (more later). Yes the PIC needed to be 
programmed and as always putting the 0’s and 1’s into the 


CQ-DATV 11 - May 2014 


198 POWER METER 
097.477H 49, 9dBm 


ee 


Schematic of the main unit. 
All drawings will be available to 


from the Downloads 


page on CQ-DATV.mobi 


device was easy. I even included a 
socket in the design for this purpose, the 
problem comes in deciding which O and 
1 (something they call programming) 


For those of you that understand this 
obscure science you can download the 
source code from CQ-DATV.mobi. 


I need to credit my Son Lee Hudson 
MOLMH at this point, for without his help 
writing the software, this project would 
still be on the drawing board. 


For those of you that cannot programme 
these chips, I can be contacted via the 
CQ-DATV editor and you won't be the 
first to need help with this. 


An explanation of how it does 
what it does 

What is happening is that with 1OOW 
going through the Directional coupler 
you get a signal -20dB down (1W) out 
of the coupling device. When rectified 


this should produce 7V, so if we pad that down to 5V, then 
BINGO the PIC A/D 10 bits can interface its input to this. 


At an A/D value of 1023, the power wants to read 
100.000W....So we have 6 digits and 3 digits for the dBm 
first time (well almost) The DC from the coupler (Top Right) scale. 


To process this, we took the A/D value, squared it, then 


divide by 65536, then divided by 10465. 

Now we have the whole WATTS so we Save that. Next we 
Multiplied by 1000 and divided by 654. Now we have the 
milliWatts figure, so save that. 
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Next and this is the harder bit, Lee sorted out how to convert 
these two values into dBm, 0 to 50, with a fraction left over. 
This took 48 bit MATHS, real genius on how it works. 


Multiply the Watts value by 1000 and add the milliWatts to it. 
This gives us a big number whose total value is now in 
milliWatts. Now divide by the magic number of 1.258927714 


(this is about 1dB). Answer is in dBm with a fraction left over. 


Convert all these numbers (that’s 9 digits) to ASCII and 
deliver to the LCD. 


Lee then refined the code by adding leading Zero blanking on 
3 digits (Ok he is the mathematician in the family). 

You can use any POSITIVE output detector and any 20dB 
Directional coupler just as long as 5V equals 100W. An extra 
thing I added was the 12V fan speed control on the 250W 
heatsink, both cost just £8. These are a u/P heat sink for 
PCs. Beware, the FAN blades are knife edged. 

The display I chose was again from eBay and is a very 
attractive blue and white display. 


DELLE Lee. LAT 


vevnve maw ek too mm imho A OF 


‘, 


It requires a 5v power supply and then connects directly to 
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the ds30F4012 microcontroller via a two wire interface called 
(2c. 

As long as you connect SDA (data) and SCL (clock) to the 
respective pins on the processor, then you will not have any 
problems and if you get them the wrong way round, don't 


EEE 


Note that the picture above shows the prototype pcb 


worry you will not do any damage. 

Everything working, I turned my attention to a PCB for the 
unit (well, I need my prototyping board for my next project). 
As usual with these projects, the planning and code writing 
took up all the time, but now that is complete you can home 
etch the simple single sided PCB, drill and fit the components 
in a single evening. There is nothing to align, adjust or trim, 
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bOMEB WE LEB 
bOMEB WELE 


a 
oO 
a 
a 
a 
Oo 
oO 
o 
a 


5 


just pOMms pobomedsisres 2.75 inches by 2.5 inches. The component overlay for the Power Meter. 
(Please note these have been redrawn by the editorial Note that provision has been made for a mini "U" 
staff from material supplied by the author) heatsink if required. 


All drawings and source code for this project available 
to download from the CQ-DATV.mobi website 
downloads page 
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Review - eBay MAX7456 OSD Generator 
Modules 
By Mike G7GTN 


I discovered these interesting OSD modules recently on eBay, 
originally intended for Model Aeroplane type hobbyist 
applications. 


— 
Ka : 
Nes = 
\E = 
* 


3233(2)'33 
——— 


It was immediately obvious to me that they could be simply 
repurposed to provide some on screen Callsign and Caption 
Generation facilities for our Amateur Television activities. 
They are based on the Maxim MAX7456 Black & White OSD 
device. This chip requires communications from some type of 
processor to control the devices SPI pins under software and 
hence generate our captions. This is taken care of by an on 
board ATMEL ATMEGA328P micro controller device being run 
at 16MHz clock speed. We have the added benefit that the 
processor is already pre-loaded with an Ardunio Boot loader. 
That provides an easy software platform for us to develop 
with and easily use. 

The MAX7456 is a very versatile chip in that it will generate 
both PAL and NTSC video signals internally by changing a 
couple of software registers, being able to display 16 lines X 
30 characters and 13 X 30 respectively in these differing 
video standards. Tests do reveal that the device likes to draw 
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around 100ma and equally loves to run warm to the touch. If 
a composite through video source is not connected then the 
device will just generate its own video syncs and display your 
programmed characters on a solid Black Screen. 

The characters themselves have several control attributes 
available, invert, background and also flashing. We also have 
the ability to create our own custom characters and very 
easily program these in the devices NVRAM area. 

So we can easily build a logo or even very basic picture by 
placing these individual self-designed characters together. I 
will cover this potentially quite useful aspect fully in a 
separate CQ-DATV article later on in this small series of ultra- 
simple OSD projects. 


Shown is a sample of the MAX7456 OSD being overlaid on 
top of a standard PAL composite video camera picture, 
alongside is the result when no through video is available to 
the device. 


Page 25 


de Mike G7GTN 


These modules can be found by doing a search for minimOSD 
and are generally available from eBay for around £12 fully 
shipped. Way less than either the cost of the individual 
components or the difficulty of trying to mount the SMD 
MAX7456 to a TSSOP28 type breakout board to do hardware 
& software development on. They are easily small enough to 
build in to each of your own television transmitter projects. 
In conclusion these make quite nice little OSD Video 
generators for a price not possible to even buy the individual 
parts. 


TV Amateur is a German Language ATV Magazine. It is 
published 4 times a year and if you would like to 
subscribe, go to http://www.agaf.de/ 
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DVB-T-Receiver HV-110 (Darko Banko, 
OE7DBH) 


We have been waiting for this device for years, now it is 
here: small, compact, simple to use and affordable. 


It is a stand-alone DVB-T receiver for rf bandwidths between 
2 and 8 MHz and a frequency range from 170 to 950 MHz. 
The designer made one mechanical fault: you cannot use 
CVBS (analog) and HDMI (digital) output ports at once 
because of the narrow placement. Switching between narrow 
and wide bandwidth is done at the back side, and the SMA 
input does not provide an in-line power supply for pre- 
amplifiers. But that is all of my criticism. 


The HV-110 is very small (10x7x4 cm), needs only 600 mA 
with 5 V DC and no PC support, but brings a pre-programmed 
channel listing for 23 cm and 13 cm bands (with down- 
converter). It can receive narrow-band as well as wide-band 
COFDM signals and saves search results automatically, but 
you can choose manually frequency and bandwidth too. As 
accessory an analog cable for FBAS video and stereo audio is 
enclosed, the end user price will be 159 US Dollar according 
to HiDes (Taiwan). 


On my lab table without QRM I managed to get perfect video 
and audio reception with only -102 dBm input rf level, at 
-105 dBm none of it, using the HV-100EH TX with 16QAM, 2 
MHz BW, MPEG-2 on 436 MHz. The HV-110 receiver is made 
for H.264 video signals, but accepts MPEG-2 video too. Using 
a DC101 TX on 474 MHz with H.264 video and 4 MHz BW and 
a HV-100EH TX on 436 MHz with MPEG-2 video and 2 MHz 
BW the searching function incl. saving was successful, and 
switching between both channels by remote control needed 
about 3 seconds. 
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For parallel use of HDMI and CVBS ports you have to solder a 
small patch cable to FBAS video and audio feeding points on 
the PCB (no modification planned by HiDes). If you need in- 
line power supply for a pre-amplifier, attach a T-Bias-Feed at 
the rf input. Avoid strong rf signals there - the sensitivity 
could get worse! 


Update: 
In a sensitivity contest I compared the HV-110 and a SR- 


Systems receiver in this configuration: 
TX HV-100EH, MPEG-2, 436 MHz, 2 MHz BW, 16QAM, Pout 0 


dBm, ------ > fixed 30 dB attenuator ----> variable attenuator 
----> coax cable ------ > test RX. 
Result: 


No more video and audio signal decoded with SR-Systems 
receiver at -87 dBm, dto. with HV-110 receiver at -106 dBm, 
dto. with UT-100B&D receiver at -107 dBm. With such levels 
below -100 dBm no pre-amplifier is needed, more important 
is a good aerial and an input filter against unwanted 
neighbour signals. 


Practical conclusion: if you can receive a 70 cm narrow-band 
FM station with S5 level, there is a chance to get a DVB-T 2 
MHz BW video signal with HV-110 at equal power, aerial and 
propagation conditions. 


Link to forum announcement (scroll down for English version) 
http://goo.gl/SMGlyn 


translation by Klaus, DL4KCK 
www.agaf.de 
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ATV Reaches for the Sky 


By Trevor Brown & Dave Woodall G3ZGZ 


For those of you that remember the 80's and BATC meetings, 
they were all held at Crick Post House, being situated in the 
middle of the country and having good motorway access, 
almost on the down ramp of turn off 18 on the M1 motorway. 
We seemed to have cart blanch access to power for the OB 
trucks and when we had filled every conference room we 
burst out onto the patio's and car park with flea markets and 
demonstrations. Being a hotel we could all turn up on the 
Saturday rig our kit, eat drink and talk ATV all Saturday night 
into the small hours. I have to admit there were times I 
booked a room and never saw it, I spent the night talking 
and that ran through into the 6am start for traders. 


When we did eventually run out of space we had a 200ft 
Marquee put up in the grounds, I know we almost closed the 
motorway access ramp with queuing. I have a lot of very 
fond personal memories of those days. All that remains is the 


iz Film 


Archive 


Select Category 


Crick Posthouse in the 80°: |e. 
Please make your selection 


above, then click on the Select 
button to load your choice 
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Video I made for GB3ET news which I have put on the BATC 
streaming site www.batc.tv in the film library. 


The star of the show was Brian Parkins and his ATV equipped 
helicopter which is featured in the video. The camera was 
enormous by today's standards and the pictures were relayed 
back to ground on the 24cms band using FM modulation. This 
was the only real problem, motor vibration causes modulation 
and no matter how much foam packing you put around the 
transmitter you get microphony modulated onto the pictures, 
probably made worse by the small size of the model, you 
cannot get the transmitter away from the helicopter motor, if 
any ATV application cried out for DATV this was it. 


So now we have DATV lets spool forward to present day and 
see where Brian's idea led. 


First of all the helicopter has changed into a quadrocopter, 
which is a really clever idea, if you have speed control over 
all four motors you have a very manoeuvrable aircraft, slow 
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one engine and it rotates around that engine, slow down any 
pair and that's the direction it will travel in. 

Unfortunately the professional TV equipped models start at 
around £1k and well, 


understand at this 
point it was purely for 
research to see if I 
could master the 
required skill to fly 
one of these models. 
Mine was a Hubstan and cost a little under £30. You laugh, 
but it was full duplex 
control on 2.4Ghz It 
charges up from a 
computer USB lead but 
sadly is not equipped with 
TV, but I can report that I 
now have 20 hours in my 
logbook. Iam on my third 
set of props and one or 
two of the home 
ornaments have err, well, 
where would we be 
without superglue. Ok this 
5cm model is never going 
to support a TV camera, 
but some of its bigger 
brothers that are sub £200 
come TV equipped. 


The next step came from 
contact with Dave G3ZGZ 
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who sent me this picture from his Blade 350QX quadcopter 
fitted with a camera and downlink. 

The camera is a “Mobius action camera” which is a low cost 
CMOS camera that has a micro SD card recorder built in. This 
camera gives excellent images and can be set to record video 
at full HD or take stills. There is a composite video out that I 
use with the downlink for checking what the camera is 
viewing. 


The downlink is a very small 5.8GHz video (and sound) 
“sender” often used for extending a satellite or CCTV signal 
from room to room. This has an output of about 50mW and 
feeds a small omni antenna. When used with a patch antenna 
on the ground it will give a good signal over about 200m 
provided the quad stays “line of sight”. At 200m away the 
quad is far too small to be able to visually see which way it is 
going so it never gets 
used over that distance. 


The quad has a fair 
amount of vibration and 
_ despite carefully 
balancing props there is 
© still some “jello” on the 

= recorded video. “Jello” is 
the term used to 
describe a wobbly 
picture caused by the 
way the CMOS camera 
scans it’s sensor. The 
camera sensor is active 
to incoming light all the 
time and is sequentially 
scanned across the 
frame. This means that 
due to the time taken to 
scan and process the 
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image, the picture content has changed before a frame has 
been built up (especially due to vibration which is at a higher 
frequency than the frame scan). 


The picture from the camera shows the effect that over a 
complete frame the image appears to be compressed and 
expanded whilst the scan is going from top to bottom and 
wobbles like a jelly! Hence the name “jello”. 

This effect is almost totally caused by vibration of the camera 
in the vertical plane. The same effect happens on the 
horizontal plane but as the CMOS sensor is scanned fast 
(compared to vertical) it is nowhere near as noticeable. 

The pictures shown on the next page were either stills or 
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Above - Camera and 5.8GHz downlink 
Left - Blade 350QX Quadcopter 


frame grabs from the recorded HD video as the composite 
video output from the Mobius camera is not full definition, or 
full screen as it was intended for monitoring where the 
camera is pointing. 


Having said that, the downlink video is good enough to be 
able to fly the quad in the “First Person View” (FPV) mode 
where the pilot on the ground sees an out of the cockpit type 
of view.As a side comment, I’m glad that I have radio 
knowledge that most quad and plane modellers lack. 


The Blade 350 has an on board GPS receiver that is used as 
an aid to flying and also as a “return to home?” facility. 

It is also intended to have a Go Pro camera mounted on it for 
aerial photography. I used a Mobius camera as it is lighter 
and, of much more importance, lower cost! 


Page 30 


As amateurs you are well aware of EMC problems 
with anything electronic. The cameras used are no 
exception and virtually all of them generate wide 
band noise that goes from a few KHz up to GHz. 
With the cameras I have used the noise from them 
is usually caused when writing to the storage cards 
as the data transfer here is at megabit rates and 
contains lots of lovely (to some) square waves! 
Well, you can probably guess what happens when a 
camera is mounted close to a GPS antenna! This is 
the case with my quad and I carried out some 
simple tests using a hand held Garmin GPS. When 
the camera is brought within 10-20 cm of the GPS 
the noise floor of the GPS rises to the point where it 
stops working. This could be said to be “not good” 
on the quad when the “return to home” mode needs 
to be used! 
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Fortunately the good old “Faraday cage” comes 
to our rescue. 


You may have noticed on the pictures showing 
the installation on the quad that the camera has 
a shiny aluminium cover. This was not put there 
by the manufacturers but is just cooking foil used 
to screen the camera noise. 


It’s very effective and I can bring my Mobius 
camera right next to the Garmin and it no longer 
effects the GPS reception. Once I did this simple 
mod I had no more trouble with the Quad’s GPS 
reception. 


Now I get extreme pleasure in combining my RC 
modelling with video and amateur radio! 
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Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


a Amateur Television 3 
We er Quarterly 


www. .atvquarterly.com 


Pear mre Ir | CQ-DATV 
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e ATV BALLOONING 
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e ATV On The internet 

e World Wide ATV Coverage 

e Don't miss another issue! Subscribe Today 
USA $20.00 year Canada $22.00 year DX $29.00 
year (US $) Cyber: $15/yr. Visa, M/C, AMEX, 
PayPal via Internet: www.atvquarterly.com 
Cheques or Money Orders to P.O.Box 1594 
Crestline CA 92325 


Published by ATV Quarterly tel (909) 338-6887 
email: wa6svt@atvquarterly.com http://cq-datv. mobi 
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Information 


External links 


If you have an eBook reader that does not have WiFi then you 
will not be able to use the hyper-links in this publication. 

If you have an eBook reader that has WiFi then you will be able 
too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, and 
there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 3G 
data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (cei 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither endorses 
nor is it responsible for the content of advertisements or the 
activities of those advertisers. No guarantee of accuracy is 
implied or given for the material herein. dotMOBI expressly 
disclaims all liability to any person in respect of anything and in 
respect of the consequences of anything done or omitted to be 
done wholly or partly in reliance upon the whole or any part of 
this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply in 
their own country. 

All copyrights and trademarks mentioned in this publication are 
acknowledged and no infringement of the intellectual copyright 
of others is intended. 
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Copyright 


The articles contained in this publication remain the copyright of 
their respective authors and NOT dotMOBI. Any reproduction of 
such articles must be approved by the author of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed by 
them may not reflect the editorial stance of the publication. 
Material submitted to dotMOBI should not infringe the copyright 
of other writers or bodies. Contributions are accepted for 
publication on this basis alone. 

dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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DATV News 
Younger radio hams disappearing 


The Radio Society of Great Britain has released the figure for 
the number of members aged under 25 


Given that RSGB membership is completely free for UK radio 
amateurs aged 25 and under in full time education, you 
would expect every youngster interested in the hobby to bea 
member of the Society, so it provides a good proxy for the 
national figure for amateurs in that age group. 


The figure released may come as a shock to some, just 295 
are aged under 25. Take almost any radio club and you will 
find many members who have been licenced for 40, 50 or 60 
years, having first taken up the hobby in their teens or early 
twenties. 
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The figure suggests we are sitting on a demographic time- 
bomb which could see amateur radio all but wiped out in 20 
years time. 


All is not doom and gloom, there are some glimmers of light. 
This year the RSGB has decided to take part for the first time 
in the annual IARU Region 1 Youngsters On The Air event and 
the Society also intends to run a separate event for 
youngsters called YOTA UK in Wolverhampton on July 19-20. 


Importantly many amateurs at grassroots level are now 
becoming involved in attracting younger-blood into the 
hobby, both Camb-Hams and Essex Hams have been doing a 
great job in promoting amateur radio to a new generation. 


Source - Southgate amateur radio news 


EMDRC 

The Eastern and Mountain Districts Radio Club will be the first 
Club in Melbourne to have a permanent DATV Transmitter. 
The transmitter design is based around the German SR 
Systems DATV exciter and was built by Damian VK3KQ. 


The transmitter, transmit and receive monitors and Set Top 
Box is all housed in a 19 inch rack. (Which turns out to be not 
quite 19 inches, but that is another story). The project was 
partially funded by a grant from the WIA and the installation 
work has been carried out by Damian, VK3KQ, Ralph VK3LL, 
Jack VK3WWW and Bob VK3AIC amongst others. 


The Club has permanent rooms in the basement of a two 
story building, the top room being a shared facility with the 
local scouts (I think ?). Video, audio and control cables have 
been run up to the top room to facilitate operations from 
either floor. 
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It is expected that next Friday will be the first formal 
transmissions from VK3ER on VK3RTV1 with a lecture from 
Len Steel, VK3FB on Super Light Antennas for SOTA 
operations (starting at about 8 PM) . VK3RTV will stream on 
the British Amateur TV Web Site for those who cannot receive 
the Melbourne ATV Repeater. 


Also ....at about 10 PM (every Friday night) Clint VK3CSJ will 
be up on VK3RTV2 with the very entertaining Astronomical 
Society weekly broadcast. This is simulcast on 80 metres 
and streamed on the BATC website of course. Friday looks 
like being a big night for ATV and an opportunity to tune Set 
Top Boxes and new antennas with known transmission times. 


Peter VK3PB has a DATV Express system and is also planning 
some regular broadcasts with content of interest to 
amateurs. 


Peter Cossins 
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Newbury Radio Rally 
We are pleased to announce that this year is the 27th 
anniversary of the Newbury Radio Rally. 


It takes place on Sunday 15th June at the Newbury 
Showground next to junction 13 of the M4 motorway in 
Berkshire. 


In addition to the usual very large (120+) sellers area, we 
have a demonstration marquee with displays of amateur 
radio stations on air (SSB, CW, & DATA), air traffic control 
radar, Vulcan to the Sky stand, heritage Police Command 
Radio Control Truck with Support Car, plus clubs and national 
society stands. We also have new and expanded hot food 
caterers. 


Are you interested in selling something (old or new)? 


ADVANCE BOOKINGS are now possible via the web site 
www.nadars.org.uk/rally.asp and we invite you to secure 
your space, and save money and time at the gate, by making 
your booking now 


We look forward to welcoming you again this year 


Phill Morris, GGEES 


Astronaut co-hosts Hamvention live webstream 


The live webcast of the Dayton Hamvention has been and 
gone for 2014. 


w5kub.com went live on Wed May 14 as they drove the 500 
miles from Memphis, TN, to Dayton OH. 


They had the video stream up on Thursday during set up, and 
then of course during the show on Fri, Sat, and Sun the 16, 
17 18th. 
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DATV News 


Streaming live 


LE 
| 'W5KUB 
Opening day Hamvention 


Last year during hamvention, we had 47,300 viewers follow 
us during the live 5 day webcast. They were in over 100 
countries. This year I had a special guest, Astronaut Douglas 
Wheelock who joined us all day on Friday and Sat morning to 
co-host our show. 


There were many prizes given out to lucky viewers such as 
antenna tuners, radios, antennas, weather stations, antenna 
analyzers, microphones, qsl cards, 24 hr clocks etc. 


Ken, W6HHC, found one truly "iconic" screen-capture of the 
crowd scene at Dayton this year. Courtesy of KONEB on 
Youtube. 


Right: Here is W5KUB (upper left of picture) raffling 
off a Yaesu FTdx1200 high-end rig donated by 
GigaParts at Dayton on Saturday 
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Well CQ-DATV 12 is in print, so the concept of a free ATV 
monthly publication is still alive and well We did have a small 
wobble with DATV 11 in that Ian our editor had health 
problems and was rushed into hospital and spent 
considerable time in ICU, so Terry our deputy editor stepped 
up to the mark and produced CQ-DATV 11, sorry it appeared 
on a different website and in PDF format only, but we did our 
best. Ian is now behind his desk and CQ-DATV 12 is back on 
the normal website and all the usually eBook formats for CQ- 
DATV 11 have been created, a big thanks to Terry VK5TM 
you were dropped in the at the deep end. 


We have also published CQ-DATV on a new public website 
http://issuu.com/cq-datv which is a free magazine publishing 
site for pilot magazines that want to lure you into buying 
additional issues...well we had to be different, as we have no 
plans to charge for CQ-DATV. What we would ask is that you 
down load from the normal site 
http://www.cq-datv.mobi/ebooks.php 

if possible as we do record statistics, just to keep a check on 
our popularity. The most popular issue was CQ-DATV 7 with 
over 5000 down loads. We don't track where you all are we 
just need to know that we are producing something you 
enjoy reading, but if you would like to subscribe please go to 
http://cq-datv.mobi/lists and when CQ-DATV is available we 
notify you. 


In this issue Ted reviews of all thing a Lidl Bike stand, but 
you have guessed it, it never sees a push bike. Dave GBAGN 
produces a PCB using the humble domestic iron, let's not ask 
how he got the practice needed to wield this implement. 
Richard VK4XRL has produced Digital World 5 and looks at an 
array of ATV kit from digital to analogue. Ken W6HCC keeps 
us up to date with DATV express and in his DATVtalk09, 
provides an overview of the DVB-T protocol. 


CQ-DATV 12 - June 2014 


VHF communications has kindly permitted us to reprint a 
10GHz power amplifier. Mike G7ZGTN has delivered part 2 of 
his on screen display and Trevor G8CJS looks back at 
linearity measurements in the video domain. Dave VKS5RDC 
has put together a new DATV repeater in Australia. 


Add to this all the ATV news and we have a bumper read. 


Thanks for taking the time to download and read this edition 
of CQ-DATV and if you enjoy it, let others know. 


e Do you belong to an active Amateur Televison club? 
e Want to promote your club to a wider audience? 


e Have an interesting article or project about Amateur 
Televsion that you think might interest others? 


e Contact editor@cq-datv.mobi and let us know. 


e Your club, article or project could appear in the 
pages of CQ-DATV. 


e Guidelines for contributions to CQ-DATV magazine 
can be found on the Information page. 


CQ-DATV 


ado tMOB 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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by Ken Konechy W6HHC 


Reproduced from the Orange County Amateur Radio Club 
newsletter. www.W6ZE.org 


[Please Note - This is the eighth article in a series of 
DATVtalk articles to introduce Digital-ATV to hams and to 
explain various aspects of this new area of ham radio. In the 
CQ-DATVS5 issue, the DATVtalkO2 article was the beginning of 
this series and presented an introduction article about Digital- 
ATV.] 


Many of the earlier DATVtalk articles about Digital-ATV have 
provided details about how DVB-S modulation works. DVB-S 
is currently the most popular modulation standard being used 
by hams for DATV. This month I will look at some of the 
technical details of DVB-T protocol/modulation. 


The “T” in DVB-T protocol means that it is designed to work 
well for terrestrial transmissions to your commercial DTV set 
at home. Fig 1 shows a typical home terrestrial broadcast 
receiving station using a Set-Top-Box (STB). 


Figure 1 - Terrestrial Reception using a Commercial 
Set-Top-Box (STB) 
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DVB-T is used for home terrestrial reception of commercial 
television in much of the world (Europe, Asia, and Pacific). In 
the United States and Canada, the competing DTV broadcast 
standard for terrestrial reception is called ATSC. A 
comparison table for the PROs and CONs between DVB-T and 
ATSC and DVB-S technologies can be found near the end of 
this article. 


Typical Transmitter Block Diagram 

Groups and clubs of DATV enthusiasts have shown that DVB- 
T digital technology is possible for hams. Fig 2 is a block 
diagram of a basic DVB-T transmitter used by several groups 
in Europe and Australia for DATV. The analog camera and 
video is compressed by a MPEG-2 encoder board. The 
TransportStream (TS) digital data is fed to the exciter board 
that does a lot of complicated data processing and then 
converts the digital data directly to modulated RF at a desired 
frequency. The small RF output signal of the exciter board is 
typically amplified by two stages of very linear RF amplifiers. 
QPSK Mee-BiDute-ttare Capacity =~ 4.16 Mbitiaec 

QAM-16 Net-tiit-Data-Rate Capacty © ~ 4.) 1 Mawar 


QAM-64 Not-te-DateRate Capaoty > - 13,06 Mips 
@ FEC = ™% and RF Bandwidin = 7 MKz 


SR Systems 


Raw NTSC Video 


RF to 
SR Systerns 
MPEG-2 


Encoder Forward-Error-Corraction 


First-Stage 1.2 GHz 
RF AMP RF AMP 


MiniMod OVE-T 1xTS | Kulne Bown East ANT 


Data interleaving 
OFDM Processing 
Guard Insertion 
/Q Baseband Modulator 
| VQ-to-QPSK-or-QAM Modulation 


RF AMP Very 
> =20 mW —~> Linear 
Output PWR Amp 


12 


omerassed Video ati 


Ba-DataFate can be selected to 
balween 2.0-10-2.5 Mbete-per-cec 


Figure 2 — Block Diagram of Typical DVB-T Transmitter 
for DATV) 


Video Data-Rate and Compression 

For DATV, the analog camera output is first digitized by the 
MPEG-2 Encoder board shown in Fig 2, and then compressed 
by the MPEG-2 algorithm. The reason the compressed video 
data rate varies in Table 1 is that the small value means little 
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motion in the video scene and the larger value means a lot of 
motion. MPEG-2 encoding can be used in two modes: (a) 
constant output mode per frame with null packets inserted as 
needed and (b) variable data per frame. Below are two uses 
for these two modes of encoding: 

a) Encoding for DVB-T uses constant data rate with null 
inserts as needed 

b) Encoding for DVD burning uses variable data per frame 


Table 1 — Camera Video Data Streams and MPEG-2 
Data Streams 


a note: the TechTalk85 article in the OCARC DATV library 
(URL is listed at the end) provided a detailed look at how the 
MPEG-2 processing works. ] 


FEC Inflation of Payload Data Stream Data- 
Rate 

Forward Error Correction (FEC) is a technology that not only 
can detect errors on the received signal, but adds enough 
redundancy of the data so that it can correct several wrong 
bits. But, there is a trade-off when choosing the amount of 
redundancy. Since redundancy inflates the data-rate of the 
output stream, the trade-off is between more redundancy or 


Video Data Stream Data-Rate 


Analog NTSC camera 168 Mbits/sec A/Ddigttized, 
uncompressed 
NTSC MPEG-2 2-3 Mbits/sec 
VHS MPEG-2 1-2 Mbits/sec 


Analog Pal Camera 216 Mbits/sec A/D digitized, 
uncompressed 
PAL MPEG-2 2.5 -6 Mbits/sec 
HDTV MPEG-2 15-60 Mbits/sec 
HDTV MPEG-4 12-20 Mbits/sec 


keeping the inflated data-rate smaller. As we will see a little 
later in this article, the larger the inflated output data-rate, 
the higher the required symbol rate. Higher symbol rates 
may force you to a wider-bandwidth or a more noise- 
sensitive modulation scheme. So at some point the FEC 
algorithm will not have enough redundancy to correct too 
many errors, and the DATV receiver screen will go blank or 
freeze. 


The DVB-T commercial television standard uses a 
combination of two different Forward-Error-Correction (FEC) 
algorithms together in order to provide protection against 
noise errors and multipath errors. The first FEC algorithm is 
called the inner-Punctured-Convolutional-Code by the DVB-T 


Notice in Table 1 that the digitized NTSC camera video data- 
bit-stream is 168 Mbits/sec before compression, and MPEG-2 
encoding (compression) will reduce this to a Net-Bit-Data- 


specification (and typically called Viterbi in DVB-S articles). 
The second FEC algorithm is called Reed-Solomon. These two 
algorithms are the same as those used in DVB-S technology. 


Rate between 1 and 3 Mbps, which is quite a reduction. 

Convolutional encoding with Viterbi decoding is a FEC 
technique that is well suited to a channel in which the 
transmitted signal has been corrupted by Gaussian noise. The 
inner-Punctured-Convolutional-Code FEC algorithm can be 
configured for different levels of error correction. These 
different Puncture-Table redundancy settings are usually 
called: 1/2, 2/3, 3/4, 5/6 and 7/8....where the first number 
(“1” in the case of con-figuration 1/2) is the number of input 


The MPEG-2 encoder I use makes a direct measurement of 
the compressed video rate not practical. Discussions with 
many hams in Europe reveal that they plan for the MPEG-2 
output payload data-rate to be set typically between 2.0 and 
2.5 Mbits/sec for PAL with excellent results for D1 video 
resolution. My own DATV tests show that settings of either 
2.0 or 2.1 Mbps provide excellent video quality for NTSC. [As 
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bits. The second number (“2” in the case of configuration 
1/2) is the number of output bits from this FEC algorithm. 


So the MPEG2 output data stream is “inflated” 100% by this 
FECviterbi algorithm configured for 1/2. That is...for every bit 
going into the FEC engine, two bits come out. A FECviterbi 
algorithm configured for 3/4, for example, would inflate the 
MPEG-2 output data stream by 33%. So FEC levels can really 
inflate the data-bit-rate going to the RF modulator; the 
MPEG-2 algorithm compresses the video stream, but the FEC 
algorithms start to expand the required data-bit-rates again. 


The second algorithm that is used, the Reed-Solomon FEC 
algorithm, has a fixed configuration. Its data stream “inflation 
rate” is 188/204. So for every 188 bits going into the 
FECreed-solomon algorithm, 204 bits come out...an 
additional FEC inflation of 8.5%. 


Digital Modulation Symbols and Symbol-Rates 
Digital modulation technology like BPSK (for example PSK- 
31), QPSK (Quad Phase Shift Keying - like DVB-S and DVB- 
T) and QAM-256 (Quadrature Amplitude Modulation with 256 
“constellation points”) have the ability to put more 
information into a more narrow frequency spectrum than 
analog modulation. The complexity of the digital modulation 
scheme, allows us to pack more “data bits” into each 
SYMBOL. Table 2 lists out how many data bits can be packed 
into a symbol for several well known digital modulation 
technologies. 


DVB-T technology users can choose between QPSK, QAM-16, 
or QAM-64 modulation schemes (shown in BLUE) for the 
COFDM sub-carriers discussed latter. 


The higher-order modulations schemes, like QAM-16 and 
QAM-64) can “pack” more bits into the symbol rate than 
QPSK. But, the complexities for QAM-16 and QAM-64 
modulation make them more susceptible to noise and 
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Table 2 -— Symbol Bit-Packing for Various Digital 
Modulation Technologies Modulations in BLUE can be 
selected for DVB-T 


Modulation | Data Bits per 
scheme Symbol (Me 

BPSK 

QPSK 


Toames | 6 


interference. Fig 3, Fig 4, and Fig 5 are intended to give an 
appreciation of the increasing complexities for these three 
modulation schemes. 


Q 
10 00 
1 0 
| | 
11 01 


Figure 3 — The constellations of BPSK (on the left) 
with two states and by QPSK with four states. 


Notice in Fig 4 that not only is the angle from the origin to 
the state important, but the amplitude from the origin is 
critical, also. The I-axis amplitude of the signal can have four 
different values. The Q-axis (Shown as the R-axis in this 
drawing) can also have four amplitude values. 
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Im{z} Convey y).. Yse 


Re{z} Convey yo... Yo. 


Figure 4 — The constellation for QAM-16 modulation 
contains 16 states. Each state defines four bits of data. 


I use Fig 3 and 4 and 5 to help me to visualize the differences 
between the complexities of QPSK, QAM-16 and QAM-64 
modulation technologies. There is a balance between the rate 
at which data can be transmitted and the signal-to-noise ratio 
that can be tolerated. The lower order modulation schemes 
like QPSK do not transmit data as fast as the higher 
modulation formats such as QAM-64, but they can be 
received better when signal strengths are weaker (that is 
QPSK is more robust). 


COFDM 

The DVB-T technology adds a process to the modulation of 
the RF signal that is very different from either DVB-S or ATSC 
modulations. The negative effects of multipath reflections can 
be reduced, by using 16QAM modulation with a low effective 
bitrate per carrier. To reduce the effective bitrate per carrier, 
DVB-T spreads out the bitrate over a large amount of 
carriers. This spreading out will result in 1,705 closely 
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Im{z} Convey y, .¥\..¥., 


Re{z} Convey ¥..¥s..¥s 


Figure 5 — The constellation for QAM-64 modulation 
contains 64 states. Each state defines six bits of data. 


spaced sub-carriers (using COFDM..... aka Coded 
Orthogonal Frequency Division Multiplexing) to create a 
bandwidth that can be chosen to 6MHz or 7MHz or 8MHz 
wide. Fig 6 shows an example where there 1,705 sub-carriers 
spaced at about 3.906 KHz apart...to create a 7MHz 
bandwidth signal. 


Normally these sub-carrier signals would be expected to 
interfere with each other, but by making the signals 
orthogonal to each another there is no mutual interference. 
This is achieved by having the carrier spacing equal to the 
reciprocal of the symbol period. This means that when the 
signals are demodulated they will have a whole number of 
cycles in the symbol period and their contribution will sum to 
zero - in other words there is no interference contribution. 
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Sub-carrier Sub-carrier Sub-carrier *«** Sub-carrier Sub-carrier Sub-carrier 
1702 1703 1704 


+ 
Spacing 
is about 
3.906 KHz 


Total of 1,705 
= > 
sub-carriers 
—E—_ ~Edge-to-Edige "> 
Spacing is 
6.66 MHz 


Figure 6 — COFDM spreads the DATV signal over 1705 
sub-carriers (7 MHz bandwidth is shown) 


When I read different articles on DVB-T technology, I 
observed that some articles use the term COFDM, and other 
articles use the term OFDM. What is the difference?? 
Wikipedia just says “they are the same” for DVB-T articles?? 
Hans Hass DC8UE was kind enough to dig up a better 
explanation for the difference between COFDM and OFDM. He 
found the following information 


COFDM 

Coded Orthogonal Frequency Division Multiplex 
C=Coded - means it uses FEC 

O=Orthogonal -means no cross talk between sub-carriers 
FDM=Frequency Division Multiplex - means distribution of 
datastream over a lot of sub-carriers 


So OFDM just is a similar communication protocol that does 
NOT use Forward-Error-Correction (FEC). In a way, Wikipedia 
is correct, the use of FEC does not affect the number of sub- 
carriers or the frequency bandwidth...FEC just changes the 
amount of data overhead added to the datastream. So many 
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technical details stay the same between COFDM and OFDM. 


Actually, COFDM can be chosen for 1,705 sub-carriers called 
the 2K mode, or for 6,816 sub-carriers, called the 8K mode. 
Stefan Reimann DG8FAC of SR-System explained that ham 
radio DATV only uses the 2K mode of DVB-T. Stefan DG8FAC 
detailed that the 8K mode is only used in commercial DTV 
broadcasts to create Single-Frequency-Networks (SFN) where 
two or more transmitters carrying the same data operate on 
the same frequency (to provided geographically overlap-ping 
coverage) without causing interference to each other. This 
SFN concept is too complex for ham radio applications and 
also the size of the FPGA needed for the 8K mode becomes 
larger and more expensive than the current SR-Systems 
MiniMod board design. 


A final point about COFDM in DVB-T is that the sub-carriers, 
as shown in Fig 6, can all be modulated with either QPSK or 
with QAM-16 or with QAM-64. 


The Role of the DVB-T Guard Insertion 

Wikipedia explains that the purpose of the guard interval is to 
introduce immunity to propagation delays, echoes and 
reflections, to which digital data is normally very sensitive. In 
COFDM, the beginning of each symbol is preceded by a guard 
interval. As long as the echoes fall within this interval, they 
will not affect the receiver's ability to safely decode the actual 
data, as data is only interpreted outside the guard interval. 


Longer guard periods allow more distant echoes to be 
tolerated. However, longer guard intervals reduce the 
channel efficiency. With DVB-T, four guard intervals are 
available (given as fractions of a symbol period): 


1/32 1/16 1/8 1/4 


Therefore, choosing a guard interval of 1/32 gives lowest 
protection from long echoes and the highest data rate. A 
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guard interval of 1/4 results in the best protection but the The only difference in the choice of modulation is the amount 
lowest data rate. Table 3 provides details of Guard Interval of payload for Net-Data-Bit-Rate that is available in the 
delay times for 6 MHz and 7 MHz configurations. transmission, for a given bandwidth. The Net-Data-Rate that 
the transmission can provide is shown in Table 4. For a given 
Saetin 7 7 bandwidth, the efficiency that is available is affected by the 
FEC setting and the Guard Interval setting. Notice that QAM- 
64 modulation in Table 4 provides approximately 50% more 


payload (NDBR) than the same settings for QAM-16 


i italia! 
7a nd Satta een ptt.s sienna sis team sido | Sx oes 4 aha nes | modulation. Also, QPSK modulation provides approximately 


50% less payload than QAM-16 modulation. 


Table 3 - Details of Guard Interval timing for 6 MHz aa] Close bandwith RaeaGeadioctes inc 
and 7 MHz Bandwidths 37 § MHs 7 MHz | 6 MHz 5 MHz 
4 3 Schutzintervall/Guard Aaa reves Vict’ bee Schurtzintervall/(Guard Schutziatervall/Guard 
. .- . 2 & 4 | M5 | * 4 Vo : we | Mo My | “s Mis | Ve 
Modulation and RF Bandwidth with DVB-T Tal a8) 1 5.85 ae 436 rae 3.12] 5.28] 3.74 TORE EEE 
As discussed earlier, DVB-T transmissions can be chosen to ag inef oe 5.81} 6A45| 7 i = 3h) 
. — a 46| 8.29) 8,78 9,05) 6,53 7,25 | é 2 { 46 22| 39° 6679 
use QPSK, QAM-16, or QAM-64 for modulation. In addition, Os: 1 8.291 9.22] 976, 1008} 725) 8.07) 8.4) 879] G22) 6.2 732) 754 
the transmitter can be chosen for 6 MHz, 7 MHz or 8 MHz |_fal 8.71] 96a] v0.25] iasel 762] ear] 97] 92d] 653] 7.26) 79) 792 
bandwidth. Recently, receivers (such as the HiDes Model UT- gs }iy sas FA RAE IC aoe ml an 
100B) have finally become available for hams to receive 2 H% | 14.93 16,59] 1756) 18,10] 19,06) 14,52) 15.37| 15.84] 11.20) 12.44) 13.17] 13,58] 953] 10.57] 10.98) 11.31 
MHz or 3 MHz DVB-T signals. The choice of the modulation eos ETAT TIE RTE Ea 
does not affect the RF bandwidth because the carrier has [Ti] 14,93] 16.59] 17.56) 18,10] 13,06) 14.52) 15.37] 15,84] 11,20] 12 Al 1347] 1338 933/ 1037] TO9e| TED 
been divided into SO many evenly-spaced sub-carriers (1,705 b ., 19,91 | 22,12) 2342) 24,13] 1742) 19.36 20,49 | 24,t1| 14,93) 16, >| W757) 1810) 12.44) 13,83) we a4 15,08 
5 . ' 4 | 22,39) 24,88 | 26.45 7,14) 19,59 | 2177| 3 23,06 | 23,75) 16,79) 18,66 | 19,76, 20.36) 13,99) 15,55) 16, a 19,96 
sub-carriers for DATV). Fig 7 shows the typical spectrum 3 (88) 27.65| 29,27) 30.16] 21.77) 24.19] 25,6 26.39] 18,66] 20, a2 21,95 | 22,62] 15.55| 0.28) 18.29] 18,89 
E a 3] 29, 1,03 | 3074) 367 F Lantos 90 277 19,60 > 1 19.2 | 19.79 


analyzer view of a DVB-T transmission with 8 MHz bandwidth. 
The specified data rates are valid for 8k, 4k and 2k modes and apply for 188 byte DVB 


packets 
Table 4 -— Net-Data-Rate for a Chosen RF Bandwidth 
and Modulation Scheme 
(Table courtesy of SR-Systems) 


a 
wo 


Table 6 is a sample of “payloads” (NDBR) for different 
modulation schemes using same FEC setting and same Guard 
Intervals. If you remember that NTSC MPEG2 TS can be 
selected to be around 2.0 Mbps NDBR (see Table 1), then you 
——s sn eae can see that two video streams can be carried by a single 
OIE ES OFT ees QPSK 7 MHz carrier. Also, Table 6 illustrates that a QPSK 2 


power spectrum density 
; 


Figure 7 — Theoretical spectrum for an 8 MHz wide MHz BW signal does NOT provide enough NDBR “payload” to 
DVB-T signal (NOTE: bottom axis is labelled in MHz) support a good quality NTSC or PAL video stream. QAM-16 
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Channel bandwidth/Kanalbandbreite (MBit/sec) 
i MHz 3 MHz | 2 MHz MHz 
Schutzintervall/ Guard 
' 1 { 


Schurzintervall/Guard Schutzinvervall/Guard 


Sehurzinvervall/Guard 
1 * Lt . 


{ Yo 
6 2 


1,46 3 0.62 0.69 O73 


195) 2 O83 0.92 


2,20, 2,26 V6 1,04 


5,86 
57] 840 933 988 10,18] 5.22 6,59 
9,33 10,37 10,98 3 .22 4 7,32 


packets 


Table 5 -— Net-Data-Rate for a RF Bandwidth of 2 MHz, 
3 MHz (Table courtesy of SR-Systems) 


|1.25 Mbps |3.74 Mbps |4.36 Mbps 
2.49 Mbps |7.46 Mbps _ |8.71 Mbps 
3.73 Mbps |11.20 Mbps |13.06 Mbps 


Table 6 — Example of DVB-T Transmission “Payload” 
for different Modulation Schemes 


and QAM-64 at 6 MHz , 7 MHz and 8 MHz bandwidths can 
carry even more than one TS videos at the same time. 
Essentially, this is how commercial DTV broadcast stations 
can carry six DTV “sub-channels” on the same transmitted 
signal. 
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I wondered why wider bandwidths provided a higher payload 
data-rate, if each bandwidth used exactly the same number 
of sub-carriers?? Then, I remembered that the Symbol-rate 
for each bandwidth is adjusted based on the spacing of the 
sub-carriers to provide the orthogonal interference 
protection. So, narrower bandwidths do require the use of 
slower Symbol-rates. 


An interesting note about DVB-T RF Bandwidth is that SR- 
Systems has designed their MiniMOD exciter boards to allow 
for selection of DVB-T transmission bandwidths of 8, 7 ,6, 5, 
4, 3 MHz and down to only 2 MHz BW. These narrow 
bandwidths of 5 -to- 2 MHz are not covered by the 
commercial DVB-T standard. But, as Stefan DG8FAC explains 
“,..we transmit on 70cm with 2MHz in QAM-16, 1/2FEC and 
1/4 Guard, and this works perfectly.” The NIM receiver 
boards that are available from SR-Systems, have modified 
firmware used with the DiBcom7000 chip used in the NIM 
DVB-T board to receive the 2 MHz BW. But, this “not-normal” 
bandwidth choice will not work with commercially available 
SetTopBoxes that were not intended to be used with a 2 MHz 
bandwidth. 


Fig 8 shows a DVB-T transmission spectrum produced at the 
output of a MiniMOD exciter board. This picture shows the 
direct resemblance to the theoretical DVB-T spectrum shown 
in Fig 7. Fig 9 shows a similar output for the DATV-Express 
board. 


The spectrum display in Fig 10 looks quite different than the 
theoretical shown in Fig 7. Peter Cossins VK3BFG who has 
contributed much to the VK3RTV repeater DATV progress 
explains “... The DVB-T spectrum from the final amp sampled 
via a directional coupler to a dummy load is quite 
rectangular. This spectrum [Fig 10] tapers off with increasing 
frequency ....it should be fairly flat on the top! The spectrum 
photo I have provided is live off a 49 element J beam ....I 
checked a local com-mercial UHF on the same antenna which 
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25/05/10 16:04 ——— 
Ref: -10.0 dBm RBW: 100 kHz *SWT: 386 ms _ Trace: Clear/Write 
Att: 10 dB VBW: 1 kHz Trig: Free Run * Detect: Auto Peak 
437.2 MHz -88.8 dBm 1.2 MHz 594 dB 


Marker Type Marker Marker Function 
Figure 8 — A DVB-T MiniMOD exciter output 
transmission of 2 MHz BW is seen on a Spectrum 
Analyzer (Courtesy of Stefan DG8FAC) 


is very close in freq and it looks somewhat similar, but 
a bit more rectangular as it should be. The repeater 
antenna up the hill is the original analogue one optimized for 
444.25 MHz, not 446.5 Mhz. This seems to be confirmed as 
‘performance’ is better at the bottom end rather than the top 
end. The repeater antenna is quite OK to about 4 MHz+ so it 
was Satisfactory for the analogue system. 


I think what you are seeing is the variations in gain 
performance of both antennas over the bandwidth... “ 


Figure 10 — DVB-T transmission as seen on a Receiving 
Station shows effects of VK3RTV Transmit Antenna 
tuned off-frequency (Courtesy of Peter VK3BFG) 
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Figure 9 — A DVB-T DATV-Express exciter output 
transmission of 2 MHz BW is seen on a Spectrum 
Analyzer (Courtesy of Charles G4GUO) 
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De-rating the RF Power Amp Output 

It is finally worth noting that DVB-T is more sensitive to non- 
linearity of a power amplifier than DVB-S technology. This is 
because the COFDM modulations have a very large “Peak-to- 
Average Ratio” called PAR. The graph in Fig 11 shows that 
OFDM/COFDM is very much worse than QPSK. This is because 
you can not allow “flat-topping” the power peaks to create 
distortion, therefore the average power out of the amplifier 
will be set lower. 


PAR (dB) 
10-13 
4-9 


3-4 


GMSK QPSK QAM OFDM 


Fig 11 — PAR for amplifier output power when 
processing signals with various digital modulation 
technologies (Graph courtesy of Robert Green — 
Keithley Instruments, Inc.) 


Peter VK3BFG confirms by explaining “...Digital television 
[DVB-T] requires extremely linear RF amplifiers and hence it 
was necessary to bias the module close to Class A. This is an 
extremely inefficient mode with a maximum efficiency of 
50%. The actual efficiency obtained for DVB-T was about 14 
% VN, 


Driving the amp is extremely non-linear and the spectrum 


growth occurs at an alarmingly fast rate after a certain point 
has been reached....”. 
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Hans Hass DC8UE has experience as a satellite 
communications engineer at a commercial TV station and has 
access to good communications instrumentation. Hans 
explains that “...On measurements with my own DATV DVB-T 
transmitter, I can operate the linear 6 Watt PA (FM rating) 
only at 300mW (in QAM-16 mode). That is 13db below 
saturation or 5% from the possible FM-power (not DC-input 
power). If I increase the power, the MER [digital Modulation 
Error Ratio] will get poor values.” 


Stefan DG8FAC wrote: The exciter power output settings in 
DVB-T mode with a 6W (FM rating) Power Amplifier are made 
with ETL measuring equipment as follows: 

e GAIN = 08 yields MER 40dB [good] at 100mW OUT 

e GAIN = 10 yields MER 39dB [acceptable] at 250mW OUT 
e GAIN = 13 yields MER 34dB [poor] at 5|00mW OUT 


On the RF Amplifiers web site from Alberto (DG@VE) you can 
read (in German): All amplifiers can also be used for DVB-S 
and DVB-T with reduced power. You will notice that in the 
DVB-S mode only about 20% to 25% of the maximal power 
(P-1dB) can be achieved. Working in the DVB-T mode you 
will get only approximately 8% to 10% of the P-1dB power 
level. 


Comparing DVB-T with DVB-S and ATSC 

Table 7 goes through an exercise of PROs and CONSs for each 
of the primary technologies considered for ham DATV. Many 
hams see the primary disadvantage of DVB-T for DATV as 
squeezing the fixed bandwidth of normally 6 MHz or wider 
into crowded band plans. However, recent new ham 
equipment now provides receivers capable down to 2 MHz 
bandwidth. But, on the opposite side of the coin is the DVB-T 
Capability to easily carry more than one video picture 
simultaneously on the same carrier. Choosing a DATV 
technology really depends on your requirements. 
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Conclusion 
DVB-T technology offers ROs [Bandwidth can be as small as 2 or 3 MHz Excellent multipath interference immunity Excellent multipath interference |mmunity 
many interesting concepts 


and capabilities for ham 
ide-spread experience and knowledge Is 6 MHz bandwidth can support multiple video 6 MHz bandwidth can support multiple video 
DATV. There can be no provided by European hams on the Internet streams streams 


Cheap FTA Set Top Boxes (STB) on eBay heap Set Top Boxes (STB) on eBay heap Set Top Boxes (STB) in USA 


doubt that its design to deal 
with multi-path noise is 


. 7 ONs [Multipath interference immunity not as strong [Standard 6, 7, or 8 MHz fixed bandwidth is no B MHz fixed bandwidth is no advantage over 
impressive. My main reason jas DVB-T or ATSC, but plenty of FEC advantage over analog-ATV 

for selecting DVB-S for my orrection is available 

home station was to ta ke High Peak-to-Average of power for QAM modulation [p olby audio AC3 encoder licensing issue 
advantage of the narrow requires very linear power amps and large de-rating unfeasible for hams 

bandwidth offered for DATV. of average output power. 

However, I made that ypically DVB-T exciter board is 100% more Current ham transmitter boards for ATSC 
decision before 2 MHz BW expensive than OVB-S annot provide AC3 audio (Dolby) 
receivers were available for se of substitute MPEG-2 audio does not 
DVB-T. But still, I enjoy ork with ATSC STBs, but can (may?) work 
studyi ng the com peti ng ith cable-ready DTV receivers 

DATV technologies and understanding how they work. My Table 7 - Comparing PROs and CONs between DVB-S, 
philosophy in this DATVtalk article is that it is good to know DVB-T and ATSC DATV Technologies 


the strengths and weaknesses of each DATV technology. 


Contact Info 
The author may be contacted at W6HHC@ARRL.net 


amen URLs 


British ATV Club — Digital/DigiLite/DTX1 forums - see e Orange County ARC entire series of newsletter DATV 
www.BATC.org.UK/forum/ articles - see www.W6ZE.org/DATV/ 

e BATC info site for DTX1 DVB-S exciter - see e HiDes DVB-T receivers and transmitters - see 
www.DTX1.info www.HiDes.com.tw/product_eng.html 

e DATV-Express Project web site (SDR-based exciter) - see e SR-Systems D-ATV components (Boards) - see www.SR- 
www.DATV-Express.com systems.de 

e DigiLite Project for DATV (derivative of the “Poor Man's e Yahoo Group for Digital ATV - see 
DATV”) - see www.G8AJN.tv/dlindex.html groups. yahoo.com/group/DigitalATV/ 


e Digital Video Broadcasting standard for DVB-T - see ETSI 
EN 300 744 V1.6.1 specification 

e Melbourne DATV Repeater VK3RTV - see 
www.VK3RTV.com/latest.html 
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Lidl bike stand 
By Ted Bottomley 


Every now and then, Lid! comes up trumps! 


This time, it’s a little “quadpod” (four legged) stand that is 
actually marketed as a bicycle work station. Manufactured in 
Germany under the name “Powerflex”, it is very sturdy, has 
an adjustable head clamp that will hold just about anything 
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and a handy little tool tray that will easily hold a 10Ah SLAB 
amongst other things: tuning tools, adaptors and a magnetic 
compartment that will hold tight the only tool you (rarely) 
need for the stand so you don’t lose it - a 5mm Allen key 
(included with the stand)! 


The whole thing collapses right down into something a lot 
smaller than my old thumping great tripod! Approx 4 feet 
long by 5 inches dia to be precise — should fit most car boots 
or just slide across the back seat or footwell. 
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About 7 foot high fully extended, there is very little “sway” or 
wobble and the fold-out footpads on the 4 stable wide spread 
legs have convenient holes to allow the stand to be screwed 
(say to your deck) or simply pegged on grass; I’m going to 
drill mine out (there is plenty of material) to allow rock-pegs 
to be used in out-of-the-way car parks that use gravel or 
crushed rocks for the surface! 
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So far, I have tried the soft-jawed clamp with LNBs, 
waveguide to SMA adaptors, round aluminium tube up to 
1.5”, square aluminium tube, a mini-dish and even a 
VHF/UHF vertical co-linear. Az/El? No problems! Release 
the simple clamp and twist the upper tube for Azimuth, 
loosen the LARGE hand-screw and rotate the horizontal tube 
for Elevation... 


Lidl - £29.99. 


PS - I have no connections with Lid] whatsoever and will 
receive no benefits in cash or otherwise —- maybe I should ask 
them... 


Electronic Testcard Software 
| fetes pet to] eecs eed ita rey siratisyy | 
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pole is the 23cm receive antenna and below are the two CA16 


VK5RDC is situated on the Buff at 2000' above sea level, and type 70cm transmit antennas. 

some 15Km east of Port Pirie on Spencer Gulf, it shares the Many improvements are planned, but the first step is 
transmitter hut of Trax FM our local community radio station. complete, it is licensed and on the air. 

It is intended to cover Port Pirie and Whyalla to the west, Port 

Augusta to the north Kadina in the south and towns in- Dave VK5DMC 

between. 


Block Diagram VK5RDC Digital ATV Repeater 


The digital receiver is 1290.000 MHz DVB-S and the output is 
on 446.500 MHz DVB-T at 100 Watts. 


I have included some pictures and the following is, a 
description of the repeater:- On the top of the repeater there 
is an orange box that is the DTMF 240V interface below that 
is the Analogue 23cm receiver, then the Digital 23cm 
receiver, the 2meter DTMF receiver and video switcher, DTMF 
controller, below that is the 70cm ATV modulator two 
intermediate RF amplifiers and SWR/Power meter, then the 
600w linear RF power amplifier, the black box is the power 
supply, below that is the TRAX FM transmitter equipment. 


The antennas are temporary at the moment, once they have 
proved themselves they will be installed on the tower you can 
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ee 


Temporary antenna setup. The permanent tower is 
laying down in the background 
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VK5RDC Coverage map 
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E CELEBRATES HIS THIRD CONSECUTIVE YEAR OF WALTING FOR 
AN ATV STATION TO APPEAR ON HIS MONITOR 


Cartoon courtesy 
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Making Your Own Prototype Printed 


Circuit Boards 
by Dave Kenward G8AJN 


Looking back over some past copies of CQTV I was struck by 
the number of constructional items that were still being built 
with strip-board pcb. This is an obvious way to quickly 
prototype designs, but can be rather cumbersome and 
obviously will be tricky as more and more ICs go over to 
surface mount packages. One of the worst jobs in my view 
for the home constructor is the drilling of boards. Even quite 
simple boards can require dozens of holes, so the attraction 
of SMD components all soldered onto the one side of the pcb 
requiring no drilling at all is clear. 
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PCB manufacturers are not interested in small runs and 
charge nearly as much for a couple of boards as for twenty. 
So what other options are there? Photo-resist requires a 
negative sheet with a photographic surface painted onto a 
copper pcb. The process then requires a light-box and careful 
timing of exposure followed by a developing and then 
removal of unwanted material leaves a pcb ready for etching. 
Quite a few tricky processes and opportunities to fail. 


I discovered a couple of years ago another option using an 
iron-on system. Discussing the product with some local 
operators I realised that many had never even heard of this 
way of producing boards. At first I was rather sceptical, 
particularly when it came to fine tracking, but I decided to 
give it a try and have found that Press N Peel is ideal for 
anyone with access to a laser printer or photocopier. Armed 
with a vector based computer drawing programme such as 
CorelDraw a simple circuit can be quickly prototyped. Of 
course a CAD program such as Eagle will do much of the 
work for you, but takes a lot of patience in learning your way 
around the software. The example shown here was entirely 
produced using CorelDraw . A 1:1 scale picture in a magazine 
can be scanned into your pc but only if the quality of the 
original is good enough. Settings for the printout can be 
checked on paper first. The settings for the printer should be 
‘print colours as black’ and ‘mirror’. (selected on the printing 
options via the drawing program). 


BLUE MEANIES 

Press N Peel Sheets are available at several suppliers such as 
Maplin, CPC and on Ebay*. The sheets come in packs of five 
A4 size and work out to about £3 each sheet. Of course you 
can get quite a few designs on one sheet, then when printed 
out they can be cut by a pair of scissors to make individual 
boards. 


By way of a demonstration I will briefly take you through the 
process of the making of a circuit board for the local ATV 
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repeater GB3SQ quite a few years ago using the PressNPeel 
sheet method. 


: Me 2 =. se ae. 
The blue sheets have a shiny side and a dull, coated side. It 
is this coated side that is printed onto with a mirror image of 
the track layout. from vector drawing programs such as 
CorelDraw . Each block of track will be a separate layer. Use 
the printer options Set all colours as black and mirrored. 
Don't use scale to fit as you need the sizes to remain 
unchanged at 1:1. 


Always do a test print onto white paper first to check sizes to 
avoid wasting a blue sheet. 


This printing cannot be done with an inkjet printer, but either 
a laser printer or a photocopier will work. The toner has to be 
fused with heat onto the sheet to mix with the impregnated 
chemicals. It is not necessary to etch from the whole sheet at 
once, a sharp knife or scissors can be used to cut out a single 
image. Store the remnants in a air-tight plastic bag. 
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IRONING THINGS OUT 


lta 


Acetone (nail varnish remover) wiped over the surface of the 
copper sheet should clear any grease/fingerprints etc. As you 
can see in the pictures I have deliberately selected a grotty 
piece of board to demonstrate this process and it in no way 
reflects the fact that I am trying to save money by using up 
old offcuts. Badly marked copper can be treated with some 
wetted very fine wet/dry paper (1200 or finer) and by using 
light pressure (see picture next page). Don't use any cleaning 
liquids. 


The very clean pcb copper board is then laid flat with the dull 
(printed) side of the sheet touching the copper and use a 
smoothing iron (set temperature to around ‘silk’ setting) is 
gently wiped across the area of the design until the copper is 
heated to a point where the chemicals on the sheet deposit 
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Allow about 5-6 minutes ironing for a board of about 100mm 
x 100mm, less if smaller. Usually 8 minutes for a larger 
sheet. Ensure that there is a fairly even heat across the board 
but there is no need to press hard as that will tend to make 
the finer tracks splay wider. 


the toner onto the board rather like using an iron-on transfer. 
It takes quite a while if using a lot of copper as it acts as a 
heat sink. If the temperature is too high the blue plastic 
sheet will start to crinkle. If the plastic sheet does begin to 


crease remove the iron and drop its temperature setting After ironing for five minutes, allow to cool a few minutes and 
down a notch. gently peel back the transfer sheet from a corner, looking for 

any tracks that may not have transferred fully. If there are 
Don't over-press, keep the pressure to about the weight of any, simply let the sheet back down and iron for a few more 
the iron itself and concentrate on any large ground areas, minutes then repeat. 


edges and corners. 
Cool the board gently with cold water, or by waiting, down to 


It can take about five minutes to get all the black tracking to room temperature then gently peel off the sheet. Look for 
leave the blue sheet and adhere to the copper. During this any spots missing, especially on ground planes. 

time I recommend an interlude of nagging to pass the time. 

My wife seems to find it therapeutic whilst ironing. An etch resist pen can be used for any odd spots that need 


attention in large ground areas for example. Nail varnish is 
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ideal for large areas such as ground tracks. If there are Wear old clothing as F.C. stains permanently. Use latex 


pieces of track missing it is usually either because of unclean gloves and a fairly deep plastic tray (such as those use in 
areas of the copper or finger marks on the blue sheet. Old supermarkets for meat), cover it with cling film to protect 
stock sheets loose their adhesiveness if not stored properly. clothes from staining splashes and agitate the mixture 

vigorously to get air bubbles into the ferric chloride and to 
If you are using double sided board you can cover the lower prevent any etched copper settling back onto the board. 
side with nail varnish at this stage. If you feel uncomfortable The copper will turn pink initially as the etching process is 
asking for nail varnish in Boots I suggest asking the wife to under way. 


find you an unwanted colour of nail-varnish, but be ready for 
that long-suffering look that says 'he gets worse as he gets 


Ider’. 
olde a ee ee 


. * 
COME UP AND SEE MY ETCHINGS i peg eam 
Etch as usual with ferric chloride crystals (about a heaped : ire... 
tablespoon to 1/2pint [300ml] depending on area of exposed we 
copper to deal with) and quite hot, but not boiling water awa te ee 


(dangerous chlorine fumes), sufficient to submerge the 
board. Ferric Chloride stains skin and clothes and metal 
objects. Mind those piercings. 


© toe =") 
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After 10-15 minutes or so the board will be etched. If it is 
going a bit slowly because the liquid has cooled, you can 
remove the board, rinse it under cold water tap and place the 
etchant tray in the microwave on high for 10 seconds or so to 
re-warm the liquid. When all unwanted copper is gone,rinse 
the board under cold water. 


The etch resist can be removed with Jif cream and wire wool 
or wet/dry paper. If not being assembled that day the resist 
should be left on to protect the copper tracks and removed 
when needed. Keep the board in a airtight plastic bag. 


If you want to tin the entire board you will need a small 
artwork brush (~10mm) and some solder paste which should 
be stored in a cool place. When buying, ensure that it is 
solder paste not soldering flux which some Ebay sellers seem 
to confuse . Brush it over the tracks and use a hot air blower 
to flow the solder. YouTube has some examples of this to 
watch. 


=-_—~_ 
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AVOID A LINGERING DEATH 

I would advise against doing this work while the wife is 
around. When disposing of used Ferric Chloride remember it 
will stain clothes, worktops and metals including the wifes 
best cutlery if it splashes, so take care and deny everything. 
Always use a folded newspaper under the etching tray. When 
finished place the etchant tray in to the sink. Allow the cold 
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tap to gently run into the tray and it will gradually weaken 
the mixture and let it drain away. 


Double sided boards are achievable with care, you will need 
to varnish the unprinted side to avoid etching it away. If you 
wish to try double sided tracking then you will need to 
varnish the etched side while the other side is printed and 
etched. Quite tricky, but it can be done. 


7 | : —_ ox Si as ‘ 
You can place a number of different (or even the same) 
designs on an A4 sheet. Most CAD programs allow you to fit 
as many as possible on to a sheet using the 'Panelise’ option. 


* Depending upon where you get your sheets from you may 
find some of the imported sheets are slightly smaller and a 
fraction thinner. If the sheets snag inside your printer as they 
pass the heated rollers, try placing the sealed plastic bag with 
the sheets inside into a fridge for 20 to 30 minutes before 
using them. Never buy sheets from anywhere unless you are 
sure that they are 'fresh' stock as results will be poor and 
rather patchy unless the chemicals on the blue sheet are 
fresh. Ensure you store unused sheets in a cool dry place. Tin 
snips are easier for cutting small board areas than metal 
saws. 
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Digital World - Part 5 
Richard Carden VK4XRL 


Well there has been much written in CQ-DATV about the 
digital approach to ATV with Express, the BATC DATV-DTx1 
and others. I do believe that we need to get these PC type 
approaches into a separate PC arrangement so it becomes a 
standalone unit and can go portable if required. Unfortunately 
it’s not in my area of expertise so I will have to leave that up 
to those that know how. Maybe some more articles on the 
use of the Raspberry Pi even for just supplying idents and 
test-cards would be of interest especially for those that are 
not up to speed in this area. An article by Grant ZLIWTT on 
his web site re his digital concept is worth a read and maybe 
it’s one way to go in the future: 
http://www.gqsl.net/zllwtt/pagel.html 


I have been toying also with the idea of providing an OSD 
unit for our repeater but again it’s not my domain when using 
PIC’s and programming etc. If anyone has some articles 
regarding OSD or the like then drop the editor a note so all 
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can benefit from it. Grant Zliwtt has a unit featured on his 
web site, so have a look, it can be found here: 
http://www.gqsl.net/zllwtt/page6.html. 


The article in the latest issue of CQ-DATV by Mike G7GTN on 
the minimOSD could also be a real inner. With it interfaced 
maybe with a Raspberry Pi it could provide picture files as 
well as control and provide DC level, RF power, signal 
strength plus date and time to name a few, let’s see what 
comes up in the next issue. 


Having said all that, there is still room for the old analogue 
FM system, it’s relative cheap to get going and there is lots of 
information on the web to help you. The Comtech units seem 
to be the way most are going in this regard although I don’t 
like them. In the past week or so I have been back to revisit 
the FM receivers used in our repeater. I was setting up the 
spare units and checking them out in case we ever needed 
them, we do have a few lightening strikes where the repeater 


is situated. 
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Quite a few years ago now we managed to get hold of some 
old B-Mac receivers with PAL boards fitted, these made 
excellent FM receivers for the repeater and worked very well. 
They are a two rack unit fitted with all the B-Mac digital 
circuitry and probably an over kill for what we need. 


There aren’t very many FM receivers around, at least not 
here in Australia. Grant again has built a receiver that the 
BATC shop had parts for but I think all have been sold out 
however the article can be found here 
http://www.gqsl.net/zllwtt/page4.html. 


I first built a card 23cm receiver very much like Grants which 
worked very nicely, however there was no PIC control as to 
the setting of the frequency and it used the older chips for 
the audio decoding. Also at that stage we were using 5.5 and 
5.74 MHz sub-carrier frequencies. This meant that the video 
filter was only 5 MHz giving around 40Olines resolution. Since 
then we have changed over to 6 and 6.5 MHz sub-carriers 
which gives around 464 lines using a 5.8 MHz video filter. 


There has also been a lot of redundant broadcast equipment 
made available and I was lucky enough to obtain two such 
receiver units, both operating in the 7 GHz and 12 GHz 
broadcast bands. 


RE Filter IF Filter 
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24/48 Vdc 
Power 
O Supply 
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from 
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Input = CO Hvac or Vac 


or 
1157230 Vac 


Both these systems as it turns out used a 70 MHz IF, now 
that wasn’t a problem as I have a 70 MHz TX system 
available for testing. Both units preformed nicely when 
connected to the 7O0MHz source. Looking first at the unit from 
California Microwave called a Central Receiver and its block 
diagram we see that it can be fitted with 4 sub-carrier 
demodulators. 


AR 


CHELMSFORD, MA 
01824 


ef) 9966 


MADE IN 
USA OGICIALARM |] POWER 
BL SUPPLY 


This unit had only two at 7.5/8.59 MHz so these had to be 
changed. Each unit was fitted with a filter hat couldn't be 

tuned down to where we wanted it. Therefore these were 

removed and replaced with ceramic filters. 


Now moving on to the receivers’ front end where looking at 

the block diagram we see that while not shown two LO were 
fitted. One was a synthesiser for the higher GHz bands while 
the second was tuned to 814MHz to provide an output from 

the mixer at 7OMHz. 


Therefore the first LO was removed as it wasn’t required in 
this setup and the Mixer was retained as was the 70 MHz IF 
amplifier. For our requirements we required inputs from 1250 
MHz and 1283 MHz therefore the second LO of 814MHz 
needed to be changed. Unfortunately the VCO only covered 
from 500 MHz to 1000 MHz and was controlled by a 
MC145151 and a GAL. It was decided to operate with the 
second harmonic of the VCO so for 1250 MHz the frequency 
was 590 MHz (1250/2) and for 1283 MHz (1283/2) the 
frequency would be 606.5 MHz. The internal divider was also 
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changed from 128 to 512, the GAL was removed and the 
control pins wired as per the requirements for setting to 1283 
MHz which was our FM repeater input frequency. This has all 
worked very well, however I needed to supply an RF amplifier 
to the front end of the mixer, this has now been done and the 
signal received is very good just some slight changes like a 


filter and amplifier for the LO and maybe a better RF 
amplifier in front of the mixer. 


To be continued... 
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DATV-Express Project — April update 


report 
Post by KenW6HHC » Thu May 01, 2014 9:42 pm 


First, the BAD News - In April, Charles G4GUO managed to 
get the Raspberry-PI software working as shown in the 
“Raspberry-Pi Development-phase03” block diagram in the 
March report. He was able to get it work up to 8 
MSymb/sec....BUT it would only run for a few seconds before 
the software froze. There were two major obstacles. First, the 
way Raspberry-PI handles USB traffic is to do a “lot of writing 
to memory” and this consumed CPU-cycles. The CPU 
consumption on RPI was running maybe 40-80% depending 
on the Symbol-Rate used. Second, any GUI movement would 
spike the CPU-cycles to 100% and everything stopped. 
Charles’ conclusion was the Raspberry-Pi single-core-ARM 
processor running at 800 MHz does not have enough CPU- 
horsepower for our project! 


Now, the GOOD News - Charles tried using an RKM MK80O2iv 
“mini-PC” that is sold on Amazon for turning television sets 
without internet access into “smart TV’s” that could surf the 
internet and watch movies via Netflix download or streaming 
video, etc. See FigO1 below for a size comparison of this 
“mini-PC’ unit from RikoMagic (RKM). 


Rob M@DTS had been successfully using the dualcore-ARM 
model MK808 unit to run the DigiLite board. The newer model 
MK802iv unit purchased by Charles has a quadcore-ARM 
processor that runs at 1.6 GHz!! Just a day or two of 
tweaking buffers (etc.) allowed Charles to get the DATV- 
Express software running on PicUntu linux with the DATV- 
Express board. 


For price comparison; a Raspberry-Pi with power-unit, a few 
cables, and plastic case costs about $59 on Amazon. The 
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Figure 1 - Size comparison of quadcore-ARM MK802iv 
with a deck of cards. 


MK802iv with power-unit, a few cables, and plastic case costs 
Ken W6HHC $72 on Amazon in USA (shipping was free, too). 


Charles was able to push the MK8O2iv unit to drive the DATV- 
Express board at 12 MSymb/s with DVB-S protocol. A block 
diagram of the MK802iv DVB-S test set-up is shown in FigO2. 
The block diagram components shown in dashed-lines 
(Display, keyboard, etc.) are only needed to set-up and 
configure the software. The dashed-line components are not 
actually needed to run the transmitter....just a real SPST 
switch to act as PTT. 
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DATV-Express 
Configured for DVB-S 
MKS02iv 


quadcore ARM “mini-PC" FPGA-based 
Read TS 
Encode DVB-S 


PicUntu v4.5 OS 
Prepare TS 


QT4 GUI 


#12 GHe 


MKEN2A drahos 


Figure 2 — A Block Diagram of typical MK802iv set-up 
for transmitting DVB-S 


Ken W6HHC spent about a week “polishing” the rough-edges 
for installing the DATV-Express software on the MK802iv. Ken 
explains that the MK802iv can be purchased in two flavors. 
One flavor comes running Android “Jelly Beans” OS. The 
second flavor comes running Linux OS (called the LE edition). 
In both cases, the user needs to re-flash-the MK802iv unit to 
put a different Operating System called PicUntu v4.5 (a light- 
weight variety of ubuntu linux) onto the unit. All of the 
software flashing tools and PicUntu v4.5 are free to download 
on the internet...and takes maybe 15 minutes to perform the 
re-flashing step. 


The plans for the team now are for Charles G4GUO to 
continue testing and refining the DATV-Express software for 
the MK802iv, Ken W6HHC will begin drafting a “standalone” 
User Guide version to support future MK802iv users, and Art 
WA8RMC will be demonstrating DATV-Express at the Dayton 
HamConvention in May. 


“full speed ahead”...de Ken W6HHC 
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MAX7456 Callsign & Simple Caption OSD 


Module Preparation 
Mike Stevens G7GTN 
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The MAXIM MAX7456 OSD Modules require that the NVRAM 
Character set be restored to a known standard and not the 
changed characters and additional graphics that the flying 
people have programmed the device with. A word of caution 
do not try and power the module from +12V at the video 
input/output connector instead spend 5 minutes and make a 
very basic +5V power supply such as the one illustrated here. 
The reason being the on board regulator is under specified 
(on the original first version) to operate the current 
requirements of the MAX7456 and will actually get very hot 
and burn out quite easily. 
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GND GND GND GND GND GND GND 
Firstly the SMD Diode should be removed with a hot soldering —_ aan 


iron from the area shown in the picture. This will totally 
isolate all power from the MAX7456 video connection side. 


We now need to make two solder bridge connections, the first 
is on the top side and the second is underneath the PCB. This 
will enable our +5V power supply to be fed from the single 6 
pin connector (Module Left hand side) and will now power the 
MAX7456 device alongside the Atmel ATMEGA328 Processor. 
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You might find that the newer Version 1.1 boards now much 
more generally available on eBay already have these two 
solder connections made for you. The advice for powering 
them still holds true but you will not have to remove the 
diode as I did when first experimenting on these units. 


You will also notice that the module has a PAL solder bridge 
connection as well; this is left unconnected as it has no 
defined function within our own software. Your video input 
and output connections are made to the board at the points 
marked on the (3 X 2) dual pin header connector. Since the 
OSD board as supplied contains an Ardunio Boot loader 
installed we can connect an FTDI Basic FT232RL USB 
Breakout board on to the end of the module as detailed. 


peeeutbeeeee 
x) 
; a ¢ i 


FTDI BOARD 
GREEN 
TX 


RX 

+5V 

GND 

BLACK = GND 


OSD BOARD 
GREEN = DTR 
RX 


TX 

+5V 

GND 

BLACK = GND 


* Note TX & RX Crossover 
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Make sure before proceeding that you have carefully made 
the two solder bridges to provide a +5V supply to the 
MAX7456 side of the circuit to enable us to program the 
NVRAM area, this holds the usable character set or fonts. 


Required PC Software downloads 

We now require some software, the first is the actual Ardunio 
IDE software which is freely available from 
http://www.ardunio.cc 


Secondly we require a basic Terminal application, the 
following is recommended and has been used by me quite 
extensively on the Windows platform 
http://en.sourceforge.jp/projects/ttssh2/releases/ 

At this point to save magazine page space and much more 
importantly to make sure you all have good results I have 
compiled a comprehensive document in PDF format to 
accompany the required software for this article. Follow each 
step exactly as described and you will end up with a very nice 
& compact OSD Unit. 


Generating your own captions 

Your board is now ready to be programmed with your Callsign 
or caption data using some more Ardunio code. I have 
supplied a basic starting point for your own experiments to 
display a four line caption on screen in a file named 
OSDTEST.INO load this code & modify the text between lines 
66 & 67 as you require and with your FTDI Board still 
connected, press the IDE upload button to send this to the 
OSD Module. Shown is the final output display from these 
incredibly basic modifications. 


Conclusion 

I hope you will also have fun configuring & using these handy 
little OSD generator modules. We will have a small series of 
projects based on these modules to feature within the next 
few editions of CQ-DATV. This initial but required setup 
process being the most complex of them all. 
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Published by ATV Quarterly tel (909) 338- 
6887 email: wa6svt@atvquarterly.com 


A simple 10GHz power amplifier for 
beginners 


Reproduced with kind permission of VHF 
Communications editorial office 


Introduction 

The purpose of this article is to demonstrate how extremely 
ease it is for beginners in the microwave field to build a 
10GHz power amplifier. 


Can you understand a guy who usually makes things "dead- 
bug" style (ugly construction) who proposes this for a 10GHz 
project? 


There is no problem building this 10GHz power amplifier in a 
similar way to "dead-bug" style because the component that 
I will explain always works without problems, I even made a 
sample of this device that will shock hard core microwave 
fans but it shows the reliability of this component. 


I also think that thanks to this article there will be an 
incentive to use the 10GHz band because many hams have a 
transverter with 10mW output that can be raised to 1W with 
this device. The amplifier can be used with SSB modulation, 
ATV or any other kind of modulation including pulse 
modulation. 


To be sure of the really good application of this device I made 
eight prototypes with different mounting styles, different 
serial numbers and different data codes. They all worked 
well, so I can surely say that the device has no problems. 


Microwave power devices 


In the microwave field there are two different ways to build a 
power amplifier: 
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e the most popular components are broadband power GaAs- 
FETs, they have an average price and they are well known 
and readily available. Because they are broadband (they can 
be used at 1GHZ as well as at 10GHz) they need matching for 
all frequencies, this may cause some complications. The 
advantage is that these components have a wider application 
area and they are a little less expensive than an MMIC. They 
have a small package because they have no internal 
matching network. 


e another solution is to use internally matched GaAs-FETs 
(also known as MMIC), they are very simple to use because 
the internal networks match the impedance near 50 ohms but 


these matching networks limit the bandwidth. 


Lhe 


ia, 


jh 
= fe , 


Fig 1: Microscope photograph of the RFMA7185-S1. 
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If we use a high power device, internally matched, the power 
combiners and the matching networks in the device reduce 
the bandwidth. The devices for high power have more 
complicated internal matching networks that reduce the 
band- width quite a lot. 


If instead we use a medium power device, the power 
combiners and the matching networks in the device will have 
a relatively wider bandwidth that will allow it to be used for a 
wider frequency range than it was designed for. The devices 
tested are made by Excelics with the part number RFMA7185- 
S1. It was matched for 7.1 - 8.5GHz but being a device with 
only 1W output it is suitable for frequencies from 6 to over 
10GHz. 


I took a photograph using a microscope to see the internal 
parts of the device and I could see the internal matching 
network with the power combiners as shown in Fig 1. 


1* stage 


Fig 2: Block diagram of the RFMA7185-S1. 


The power combiners have a bandwidth of more or less one 
octave, with the matching network the overall bandwidth is 
reduced. 


The RFMA7185-S1 has four internal amplifier stages, a block 
diagram is shown in Fig 2. The first and the second are made 
from a single GaAs-FET, the third from two GaAs-FETs while 
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the fourth is made of four GaAs-FETs. There are wide band 
matching circuits and the power combiners for the third and 
fourth stages. 


Fig 3: The RFMA7185-S1. 


It has a professional gold plated case that is easy to mount. 
In fact the case is not SMD or ultra-miniature BGA. It has two 
little lugs to ease mounting and heat dissipation. (See Fig 3) 


RFMA7185-S1 performance 

This device is optimised for 7.1 - 8.5GHz the results obtained 
with my eight prototypes are shown in Table 1 with two 
examples of the prototypes shown in Figs 4 and 5. 
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It can be seen from the Table 1 that the device is optimised 
from 7 to 9GHz and in this frequency range the gain is about 
30dB with an output power at least +30dBm (1W). 


Out of the optimised frequency band the device is still able to 
provide +30dBm up to 10.4GHz even if the gain is reduced to 
20/25cB. 


Table 1: RFMA7185-S1 prototype test. Test conditions: 
VDD +9V power supply, VGG -5V negative bias, Pout = 
P1dB. 


Table 1: RFMA7185-S1 prototype test. Test conditions: VDD +9V power supply, VGG -5V 
negative bias, Pout = P1dB. 


Fig 4: Prototype #2: even though it works we don't #1 #2 #3 #4 #5 #6 #7 #8 
suggest mounting like this. This only demonstrates freq. PoutPin PoutPin Pout Pin Pout Pin Pout Pin Pout Pin Pout Pin Pout Pin 
that the device works even in critical conditions. GHz dBm dom dBm d6m dBm dBm dBm dom 
10.4 430.548 429.549 +30.5 45 san Gina +3048 +30.846 30.8+8 
10 +31.744 429.545 +30.50 +30 +8 +30.2+7 +30.745 431.443 431.245 
9 431.842 +429.7-1 +30.7-1 +30.70 +30.6-1 431.342 431.1-1 +3142 
8 +31.50 4#30.2-1 +30-1 +29.8 0 +30.9-1 +30.70 4#30.5-1 431.141 
7 #31.7-1 +30,10 +#29.7-2 +300 +30.6-1 +31.30 4#31.2-1 431.141 
6 431.842 429.645 +429.5-1 +29.543 +30.2-1 +30.14+2 +300 +30.5 +2 
57  +30.5 +8 pak #2949 42849 429.347 +2948 +2846 +28.3+9 


20/25dB gain corresponds to a driver of about +7/+10dBm 
(5/10mW) that is ideal to be driven by a traditional low power 
MGF1302 GaAs-FET normally used in 10GHz transverters. 


During the tests I didn t detect any self- oscillations or any 
other strange behav- iour. I also maltreated some prototypes 
with mismatched input and output and nothing happened. 


The manufacturer suggests using a +6.5V power supply but 
Fig 5: Prototype #6. the device also behaves well at +9V and it even worked at 
+11V but I suggest not exceeding +9V. 
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The -5V negative bias of about 15mA must be provided on 
the VGG pin by a traditional ICL7660. Under these condi- 
tions of power supply and bias the drain current is about 1A 
that means the device works perfectly in a linear class, in fact 
the manufacturer designed them for a class A radio link using 
digital modulation. 


Fig 6 shows the circuit diagram and Table 2 shows the parts 
list. It contains the 9V positive regulator (IC1), I used the 
LM217T that is the high performance version of the LM317T, 
the rating must be at least 1.5A. 


Fig 6: Circuit diagram of the amplifier and power 


IC2 is an LM78L06 positive regulator that drives the ICL7660 
negative regula- tor (IC3), because the RFMA7185-S1 needs 
about 15mA of negative bias and the voltage drop of the 
ICL7660 is about 1V with that current, we will have ex- actly 
-5V as negative bias. 


In order to avoid damage to the GaAs- FET it is necessary to 
sequence the power supply, first the negative bias and then 
the power supply. To do this we need the BC847 transistor 
(T1) and 4V7 Zener diode (D1) that enable IC1, if the 
negative bias is missing it will block the power supply. 


The components around the GaAs-FET are not particularly 
critical, I only remind you that for 1A or more current it is 
necessary to use a choke that has this current rating, the 
17.5nH Coilcraft type BO6T choke (L1) can carry 4A. 


supply. 
10 GHz +30 dBm Amplifier RFMA 7185 S1 
1N4004 
IN OUT ° 
ADJ 100nF 
1 
ci) imai7r  * (] =e = 


cho 
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Table 2: Parts list. 


Ci, C2, C3, C4, C10, C11 100nF 


cs, C6, C7 47uF 16V electrolytic 

cs, C9 10pF 10V electrolytic 

C12, C13 330pF 

D1 4V7 0,4W Zener diode 

D2 1N4004 

IC1 LM217T or LM317T 

Ic2 LM78L06 or any 6V 100mA regulator 
Ic3 ICL7660 DIL or SMD 

Ic4 RFMA7185-S1 

Li 17.5nH HQ SMD inductor 

L2 100nH HQ SMD inductor 

T1 BC847 or any NPN general purpose transistor 
Ri 2202 

R2 1,.2KQ 

R3 33KQ 

R4 10KQ 

RF PCB see description below or see SU-02 [1] 
Absorber see notes 


Table 2: Parts list. 
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4.0 Assembly 

As described the assembly of the power GaAs-FET is not 
critical. It means that for a good result it is not necessary to 
use Teflon printed circuit board, if you keep the tracks short 
between connectors and pins you can use the normal FR4 
epoxy fibre-glass laminate. 


In this case I suggest using the 30 or 31 mils thickness (0.8 
mm) laminate, not the 1.6mm thickness laminate. 


The 50ohm input and output tracks can be even saved from 
any kind of surplus PC board, for example from my SU-02 [1] 
(see Fig 7). In this case you can cut a piece of the track form 
the PC board, obviously the PC board must be double sided 
copper. 


Other components can be SMD, or not and it is possible to 
mount them "dead- bug". Fig 5 shows an example of very 
simple mounting of the RF parts. 


Fig 7: Using the surplus PCB type SU-O2 [1]. 


As for all microwave components it is suggested that a 
microwave absorber is mounted on the inner side of the top 
of the box in order to avoid any self- oscillations and 
unwanted resonances of the box. 
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See :Franco s Finest Microwave Absorbers" in issue 4/2004 of 
VHF Communications Magazine, that article explained how 
microwave absorbers work and the efficiency of these 
absorbers. 


5.0 Conclusions 

As explained I assembled eight different prototypes with the 
purpose to test differ- ent solutions and different mountings, 
therefore it was not possible to build the PC board because 
every mounting was different but since many readers will 
surely want a PC board I designed one just for the power 
supply and bias cir- cuits. Fig 8 shows the top of t h e PC 
board (components side). It is double sided with plated 
through holes for the ground connection while the bottom 
side is only the ground plane, Fig 9 shows the top side, 
component side. 


Please read my earlier comments for the RF PC board section. 
Special thanks to: 

FICHF Jouan Francois and F6BVA Michel Antonioli for their 
work, encouragement and technical support. 


6.0 References 


[1] For RF PC board see also www.rfmicrowave.it/ surplus 
page code SU-02. 


[2] RFMA7185-S1 is available at www.rfmicrowave. it 


Fig 8 (Top): Double sided FR4 PCB for the power 
supply. 


Fig 9 (Bottom): Component layout for the power 
supply PCB. 
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39,5 mm 
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by Trevor Brown G8CIJS 


Before we finally become digital from camera lens to viewing 
screen, I thought it might be interesting to look back on one 
of the prime requirements of an analogue system, linearity 
and how it was measured. This involved numerous test 
waveforms, the first being line rate saw tooth. 


Peak White limiting 


It was an ideal waveform for identifying peak white limiting 
and it survived into the colour world where it was modulated 
with subcarrier, but eventually gave way to the more familiar 
greyscale. 


This not only looked 
better on the screen but 
when viewed on an 
oscilloscope or waveform 
monitor, could be viewed 
via a high pass filter 
which would remove the 
treads of this staircase 
and produce the risers 
side by side for easy 
accurate measurements. 
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High Pass Filter 


Far right, Peak White limiting 


If you were using a waveform monitor it would often have the 
HPF or spike filter built in and with a simple graticule, the 
linearity or limiting could easily be read as a percentage. 


With the advent of colour, where the amplitude of the 
subcarrier was proportional to the saturation of the colours, 
engineers started to worry about amplitude changes at 
different levels of the luminance signal on which the colour 
signal was modulated and the term for this distortion was 
called differential gain. The first answer to this was to put 
subcarrier on every step of the grey scale and then remove 
the grey scale and check the amplitude of the subcarrier was 
the same for each step. Initially 125mv of subcarrier was 
used, but latter this was changed to 225mv, when Ato D 
and D to A converters became part of the video path. 

The subcarrier filter was often built into the waveform 
monitor and gain was also provided to amplify the blocks of 
subcarrier against a 100% graticule so the differential gain 
could again be read as the difference between the largest and 
the smallest block of subcarrier. 


ilter 
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The next progression was colour bars, the rising greyscale 
became a falling greyscale and the subcarrier was modulated 
to produce colours. The end result was more attractive on a 
picture monitor, but filters could still be used to remove the 
individual components for testing. The problem was, there 
were numerous different standards of colour bars. 


On a picture monitor they all look similar, the biggest 
difference is the amount of Chroma on each step. 
2 
Video engineers 
preferred 100% 
colour bars as 
these could be 
accommodated by 
video level 
technology, but the 
Chroma went 
above peak white 
and was a problem 
with the 
transmitter 
engineers. 
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The first two colour bars Yellow and Cyan should be level at 
the top, the last two colour bars should be level at the 
bottom and the Green bar should extend down to black level. 
The first and last bar should have the same amplitude 
although you need to remove the luminance to be able to 
check this and again the waveform monitor had filters. 


These bars were 
passed through a 
Comtec receiver and 
you can see the 
difference between 
the first and last bar 
indicating 
differential gain 
There are so many 
combinations of 
colour bars 100% 
75% and EBU bars. 
EBU bars are most 
often found built 
into TV cameras. 


The Yellow bar does not protrude beyond peak white. 
The blue bar does not protrude beyond colour burst, the first 
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and last bar has the same level of chroma, the Green bar sits 
on black level, so chroma level can be set and they can be 
used to set 
chroma gain ona 
colour monitor if 
you have one old 
enough to be able 
to select blue 
only. Because the 
blue content of 
each alternate 
colour bar is the 
same, you could 
adjust Chroma 
gain until they all 
look the same. 


To complete setting up a colour monitor you need Pluge to 
set the black level and contrast, and this was added to later 
versions. It has a section below black level, so you could 
reduce the black level or brightness to crush this out 


With the appearance 
of electronic 
character 
generators it 
became trendy to 
add the 
identification of your 
station across the 
bars, so the source 
of the colour bars 
could easily be 
identified across a 
TV network. 
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This replaced Source 
Ident in ITV where 
every ITV network 
company was 
allocated two audio 
tones to accompany 
the colour bars and 
these could be 
identified with simple 
audio filters that 
would light up a 
display in master 
control to indicate 
where the colour bars 
were emanating from. It was a nice warm feeling to see the 
test signal before the programme, such as colour bars from a 
station who's video source would shortly become your 
transmission, so you could set levels in an analogue world, 
but also to know you were connected to the correct TV 
station, so the following programme was what you were 
expecting. 


The test signals shown were PAL as used in the UK, NTSC 
used a similar system except NTSC signals are sat on a 7.5% 
pedestal, which is a requirement to help prevent crushing 
video blacks, that was not adopted in the UK. 


As we move into the digital world many of these test signal 
and their applications will be lost, so before they become 
nostalgia I thought it worth a look at the signals and how 
they were used and how they kept the TV pictures 
transmitted in the analogue world looking so good. 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (rwsmaltnrtt) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Digital Amateur TeleVision 


Exciter/Transmitter 
Is this the latest issue of CQ-DATV? Click here to go to our 


now available from am | web site to check to see if there is a later edition available. 


(OD issuu 


If you would like to read CQ-DATV online rather than having 
to download it, copies from issue 8 onwards are available on 
ISSUU. Just point your browser to http://issuu.com/cq-datv 


A more affordable DATV exciter can now be ordered 
Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many 
variations of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

Requires PC running Ubuntu linux (see User Guide) 

Price is US$300 + shipping — order using PayPal 


For more details and ordering [Eel CQ-DATV back Issues 


Issue 11 - 
ay maa 2014 


oe press = down load from : 
* = . = 
DATVExpress oon [See www.cq-datv. mobi/ebooks. php 


to be able to see 
the PURCHASE page 
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DATV News 

Editorial 

MAX7456 OSD Module Two Push Button Operation. 6 
MAX7456 OSD Module Sony IR Remote Control 
Digital Test signal generator or ITS Inserter......... LO 


DATVtalk10 - DigitalATV Understanding DVB-S2 
Protocol 


Comlng Up CO-DATViteresncsscna neue osocnasne race cays 37 


e Ian Pawson - G&8&IQU e Trevor Brown - G8CJIS 

e Mike Berry - G1LWX e Ted Bottomley 

e Richard Carden - VK4XRL ¢ John Hudson - G3RFL 
e Dave Kenward G8AJN — e Ken Konechy - W6HHC 
e Klaus Kramer - DL4KCK e John Lukey - VK2ZUH 

e Terry Mowles - VK5TM 

e Clive Reynolds G3GJA / GBEQZ 

e Mike Stevens - G7GTN~ e Paul Wade - W1GHZ 


DATV News 
DATV QSO Party 


The annual DATV QSO party is scheduled for Friday 29th and 
Saturday 30th August. (Eastern Australian Standard Time). 
As with previous years Friday night will be a VK hook up and 
Saturday international. 


More details later, but put this date in your diaries for this 
special event. 


GB3FY report 


John Lawrence, GW3JGA, reports the reception of GB3FY on 
10.240 GHz as follows. 
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Received at P4 with fairly rapid QSB at 19.00 hrs on 15 May 
2014 at SJ 087 833, 30m amsl ( Prestatyn Cemetery! ) 
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Conditions 
WX ideal, 14deg C, 1300mb, calm. Sea path approx 39miles. 


Kit 


60cm Sat Dish, 9GHz LNB (Bob Platts) home built 23cms RX 
based on GiMFG RX and Maplin Monitor. I did not detect any 
sound above the receiver input noise. 


The G1iMFG receiver IF does not produce a very good overall 
video response. An alternative receiver might have produced 
a better test card result. 


From a nostalgia point of view, it was lovely to tweak the dish 
slightly and watch the signal coming up out of the noise (not 
like digital). 
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DATV News 


Anyway, Congratulations to you and your team on getting the 
whole project up and running - excellent! 


GWUGA 23cms ATV HEGEIVER 


My TX for 3cms (which I did not try) is a Gunn diode into a 
10dB horn - insufficient power to get into GB3FY. I found 
using a dish for TX was too critical both in matching and in 
direction setting. The solution might be to use a common dish 
with a waveguide switch, so I could set direction on receive 
ready for transmit. 
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A DXSpot view of "The summer fun contest" 
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Over the weekend 14th and 15th of June, there were two ATV 
contests running both in the UK and In the Netherlands. The 
DXSpot website was up and running and provided a view of 
where the stations were and who they were working. If you 
want to be seen you have to log in, the software is not 
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DATV News 


telepathic, but it is useful if you want to know where to point 
your dishes and beams and encourage others to beam in 
your direction. The call signs are normally displayed as drop 
down click boxes, but we have overlaid them for CQ-DATV. 
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See http://www.dxspot.tv/ 


Fabrizio Bianchi reports 


Yesterday, June 21, 2014 I presented to a group of radio 
amateurs from various parts of 'the Italian system DIGILITE 


CQ-DATV 13 - July 2014 


DVB-S. 


People from the city of Udine, Vicenza, Livorno, Grosseto, 


Florence and Siena from me. 


hag 
There have been many compliments to the System. 


Of course the most important things were discussed at the 


restaurant!... 
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Editorial 


Welcome to CQ-DATV 13 not the luckiest of issue numbers, 
but providing we stay clear of a Friday launch we should be 
OK. In this issue Mike G8GTN is progressing with his on 
screen display module and also looking at infra-red control. 
John G3RFL has been adapting the OSD for use in GB3FY 
which has now been seen in Wales by John Lawrence 
GW3JGA, add that to the Isle of man reports and all John is 
waiting for is a report from Scotland. 


Richard VK4XRL has produced another edition of digital world 
and also designed a ITS generator so you can add test 
signals to your transmission, sorry in advance if the complex 
circuit diagrams which have pushed electronic publishing 
resolution, but we have put the full diagrams as zip files on 
the download site. Peter VK3BFG has been working on 
matching 24cms aerials and Ken W6HHC explains DVB-S2 
protocol, not a bad issue for the superstitious, just do not 
walk under any ladders reading it on your tablet and take 
extra care with the constructional projects, we don't want any 
blemishes on our perfect working record. 


Our Facebook site has now changed to an open group, well 
isn't that what social media is all about. You have to be 
approved to post on the site, and our team will then visit 
your Facebook to check for ATV content and then you will be 
approved and given access privileges. No sooner had we 
made the changes than Fabrizio Bianchi IW5BDJ sent in the 
first request, we approved it and a few minutes later he 
made his first posting. Fabrizio has already constructed a 
DigiLite kit and is an avid DATV operator and constructor with 
quite a few of his own home designed projects that we hope 
you will be seeing more of in future editions of CQ-DATV. 


Thanks in advance for taking the time to download this 
magazine, please let us have all your news and views either 
to the editor or now to our open Facebook group. 
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TV Amateur is a German language magazine. It is 


published 4 times a year. If you would like to 
subscribe, go to http://www.agaf.de/ 
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By Mike G7GTN 


Our OSD Modules captions can be easily controlled via two 
push buttons, one to advance through the available Captions 
(Set up for 15 at present) and the second to provide a Clear 


or remove caption feature. 


Using the very simple circuit depicted in Figure 1, two push 
button switches and two 10K resistors are all that is required 
for this very basic operation. 


CON1 


RX 2 


GND 
TX 


FIGURE 1 
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CON2 


10K 


GND 


Our code is configured to look for Digital input on the RX 
(PD.0) & TX (PD.1) pins from the buttons and advance 
through the captions we have set up. A very quick 
explanation is probably in order on how the RX and TX pins of 
our OSD modules operate. The Ardunio Boot loader that is 
installed knows about these pins where our own code can 
either make these pins a Digital Input or an Output. When we 
download new code they are automatically set & used as 
Serial Data Pins by the Ardunio IDE. As long as in our own 
code we do not try to start any Serial communications with 
the standard command Serial.begin we can make use of 
these two pins in the manner we actually require. Which for 
this particular project will be just normal Digital I/O pins. 


Construction 


My two push to make switches were mounted on a small 
scrap of stripboard, the connection to the OSD module was 
made using two small female headers to allow them to be 
removed to programme the board using our familiar FTDI 
USB Breakout. 
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Operation 


The supplied Ardunio code is configured for fifteen captions 
but of course you can easily modify this to suit your own 
personal requirements by simply extending further the 
already coded state expressions. On viewing the code & 
included comments it will be obvious how you can achieve 
this. The buttons are debounced using a software timer 
routine that is configured for 50ms delays; you can adjust 
this constant either up or down to better suit your own 
buttons if so required. 


We start with no captions being displayed on the first press 
your first caption will be shown. This is advanced by pressing 
the button, on pressing the Clear button this is removed from 
screen and a software counter is reset to zero hence we start 
back off with Caption One again on the next press of the 
Advance Button. The cycle obviously then just continues to 
repeat onwards. One of my portable units has been 
configured in this simple fashion and proves quite useable 
and practical for me. Remember as well that if you remove 
the Video Input feed you end up using the MAX7456 
internally generated syncs and a grey screen will be produced 
with your programmed text or captions on. 


MAX7456 


OSD ial 
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We will again make use of our FTDI Basic USB Breakout (or 
you can of course connect an AVR ISP programmer directly) 
board to load the code on to the module. The source code file 
is called OSD2BUTTON.INO and available in 
OSD2BUTTON.ZIP from the usual CQ-DATV project download 
web location. 


By Mike G7GTN 


Our small MAX7456 OSD modules can also easily be 
controlled via Sony IR (also called SIRCS) remote control 
using nothing more than a single IR sensor and some easy 
to implement software changes to the Ardunio code we have 
run on the board thus far. 


We use very simple Sony IR decoding hardware as depicted 
here, which just comprises the 38 KHz IR sensor and a single 
filter 100nf capacitor for the supply voltage. 
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The IR sensor contains an internal bandpass filter. The output 
pin of the sensor is simply fed directory to the OSD Modules 
RX data pin. 
Shown is the physical 
device pin out fora 
Y Vishay TSOP4838 make 


, certain to check the 
“2 datasheet for the exact 

pin out for your own 
MECHANICAL DATA device as this might be 


Pinning slightly different. 


1= OUT, 2=GND.3 = Vs 


We will use an already created and project proven Sony IR 
library to decode the remote commands in to hexadecimal for 
us to act on within our own coding. Further & better 
information on this library is available from the original 
Authors web site http://www.righto.com/2009/08/multi- 
protocol-infrared-remote-library.html 
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Firstly we need to install the IR decoding library in to our 
Ardunio IDE libraries folder. This can be found in the 
OSDSONY.ZIP file available from the usual CQ-DATV file 
download location. 


You need to make sure that the contents of the remote 
decoding library file is placed in to a folder (directory) named 
IRremote. This will have the three files shown when this has 
been correctly installed. 


\Ardunio\Libraries\IRremote 


IRremote C++ file 
|Rremote Header file 
IRremotelnt Header file 


The SONY SIRCS protocol is slightly unusual in that the 45ms 
timed frame gets decoded three times, and hence within our 
code we just throw away two of these instances using two 
lines of code. Each individual button produces a Hexadecimal 
code when pressed and from this we decide which Caption we 
want to display, a small remote table is provided in the 
source code to save you having to look up common key 
combination codes for yourself. The project download has a 
sample sketch called 'OSDSONY.INO' which should be placed 
in a sub directory. This is loaded on to the Module via the 
Ardunio IDE using our familiar FTDI breakout board. 
Obviously you need to switch my sample captions and 
Callsign for the data you wish to actually radiate. The 
captions start from Line # 87 onwards. 


The following buttons will activate the Captions you have 
programmed the module with, 1- 9 display these individual 
captions. Pressing the Zero (0) Button will clear the currently 
displayed caption. The Power button will provide a software 
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reset on the MAX7456 device. The coloured teletext buttons 
will allow the White level of the characters to be set, this 
ranges in percentage terms from 80% - 120% these values 
are written to the Micro controllers Eeprom and restored on 
the next power up cycle. 


Whilst I have a quite considerable collection (must be another 
hobby interest) of redundant remote controls I have no 
original Sony branded controls and hence made use of two 
generic universal remotes to fully test the project with. This 
worked fine using the Sony device code 129 entered on both 
of my available handsets. 


This is a really simple addition to the OSD Module and 
provides a different means of control which you may find 
works in your particular shack or operating situation. Add 
some of your own simple programming and these modules 
start to become quite versatile & good fun units. 


Cartoon courtesy www.qsl.net/k4adl 


= TWO METRES 3 


THE EARLY YEARS 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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By Richard Carden VK4XRL 


Would you believe this project started out as a simple 
audio/video distribution system? I was however approached 
to provide some form of test signal other than colour bars for 
VK4TVD's ATV system and then while I was at it I thought 
what about providing a suitable insertion test signal for 
setting video levels. Searching back through CQ-TV I came 
across an article by D.J. Long G3PTU in CQ-TV No.97 called 


Full field test signal - Pulse and Bar (HF and LF test) 
combined with a staircase for linearity, viewed on a 
picture monitor 
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"An ITS Generator". Not many articles have been produced 
on this subject so I thought this may fill the void. 


I started of using the ideas based on the circuit as supplied in 
CQ-TV 97. However I wanted to use CMOS devices. For some 
reason I was unable to obtain the same results and also a 
direct equivalent for the 7413 could not be found. Also the 
shift register circuit using a 74HC74 and 74HC164 wouldn't 
work unless you used a normal 7474. The ideas used in this 
circuit arrangement weren't lost though, so armed with this, 
a new circuit was developed. 


Test Signal Generation 


The block diagram shows the basic requirements and is 
drawn as such, as this was how I approached it. For the 


| 75R | - PGM P/V 
\ Output 
PGM ~*~ 
o— 4 —— 
Input 
InN” Fep | _1 Test Signal 
qj Generator 
. e I/SIGNAI 
| . P/V Output 
| Inserter 
nn 
Zl 
T5R @ Output 
. [75R | -e Output2 
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prototype the OP amps were already available on a PCB using 
a MAX 497. The circuit is however drawn with different OP 
amps when built as a complete unit. 

Incoming program video is feed via two paths, one to the 
video inserter and the other to the sync separator to provide 
the required digital pulses. The sync separator is the now 
familiar LM1881, this produces MS, VS and Burst as required 
by the rest of the circuit. The first pulse required is horiz 
Blanking. I tried a couple of simple non-retriggerable 
monostables consisting of a flip-flop formed by two cross- 
coupled NAND gates. While these worked it was decided to 
try a 4098 IC monostable which has two per package. This 
would reduce the overall component count and would be 
much simpler to implement. Looking at the circuit, -ve MS 
sync is fed from LM1881 (pin 1) to the 4098. 


Yyin- Tv 


LOws 


Full field test signal - pulse and bar (HF and LF test) 
combined with a staircase for linearity viewed on a 
waveform monitor (line rate) 
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The timing components are selected for a pulse duration of 
approx 10.5us. The +ve pulse from pin 6 is then fed to pin 
11, where the -ve edge triggers the second monostable 
producing a -ve pulse at pin 10. The duration of this pulse is 
around 52us, the duration of the active line period. At this 
stage pins 3 and 13 are tied to +5V. 

The next part of the circuit is the clock oscillator using a 
74HC132. The clock oscillator is switched on and off from the 
above horizontal BLK signal, the frequency being adjusted so 
the last stairstep is completed before the start of H.BLK. The 
shift register is made up from a 4015 and is clocked from the 
above oscillator. The data input is fed from a separate 4098 
to produce a pulse approx 5.8us wide while the reset is fed 
from pin 9 -ve H.BLK. The data is then clocked at intervals 
along the line. Each output is fed via a diode and resistor 
network before being summed across the ik resistor to 
provide the basic test signal. Because the data from 4015 
(pin5) has been clocked it starts approx 5.8us after H.BLK. 
Therefore to provide a more standard bar output the -ve data 
pulse output is gated with the output from 4015 (pin5) via an 
inverter to produce the bar output. Also the pulse waveform 
is produced from the differentiator formed by the 27p and 
10k resistor and feed via Schmitt gates to the summing 
network. 


This combined output is then fed to a video OP amplifier 
where its level can be adjusted. Its output is then fed via a 
Gaussian Filter to the inserter. Because sync has been added 
to the test signal H.BLK now sits at +0.3V, therefore a -ve 
offset is required to set the test signal blanking to the 
incoming program blanking. This is provided by the fixed 15K 
and 5K pot connected to the -5V rail. 


Inserter 


The incoming program video needs to be clamped before the 
test signal can be added to the signal. I was unable to obtain 
a EL4089 but had some EL4090 IC's left from another 
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project, either one will work. Program video is now clamped 
with blanking at OV. Burst pulse from the LM1881 is used as 
the clamp pulse feed to 4090 (pin 7). PGM video level can 
also be adjusted at this point. Clamped video is now fed to a 
4053 (pini2) a triple two channel analogue multiplexer IC. 
Pin 13 is the test signal feed from another OP amplifier which 
also provides a separate test signal output. The output from 
the analogue switch (pin 14) feeds another video OP amplifier 
providing four separate outputs. Unused inputs and address 
lines being grounded. The switching signal (pin 11) is derived 
from ITS BLK and H. BLK. 


Clock oscillator (bottom trace) switched on and off 
from the above horizontal BLK signal (top trace) 


ITS Switching 


While investigating this part of the circuit I came across an 
article on descrambling related to encoded satellite signals 
(Ref.4). Suitable gating can also produce the required 
switching signal, however the approach using an EPROM was 
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ADDRESS 
COUNTER 


9 bit 


DO LSB 


cleaner and simpler. I have never used this method although 
I have seen it done before (Ref.5). 


Unfortunately the EPROM character generator chart in the 
above article had a few errors, also I wasn't sure how to go 
about providing the data to program the EPROM. A cry of 
help to Mike Cox provided me with the answers I needed and 
I greatly appreciate the help given. Since this was new to me 


Db? | Dé | Ds D3 | D2 po | HEX | NUM 
[MSB] [LSB] 


BA eA we ee ee ee ewes ee 
BSE ENBHEARN RAR BE eS 
a aa HE OS A HS eh Ts at a 


| 1 fototofofotfot{o | so] is | 


DO Ew PH BS Ba Eo im eos ae 
po fo foto to fofopo foto 
|___Highest ‘Nibble’ | Lowest ‘Nibble’ [ 


I have covered the requirements below. 

A 4040 counter was used, clocked by -ve sync (pin 10) and 
reset (pin 11) from +ve VS via an inverter from the LM1881 
(pin 3). Since we require the decimal 313 which is 10101001, 
which means we need a counter/decoder that can handle 
nine lines. The 4040 can output the correct count, but the 
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D7 MSB 


decoder must be able to ‘watch’ nine lines. The EPROM is an 


elegant one chip solution to the problem. Unused address [Hex [D7 [De [ps [ps [ps |[p2 [Di [Do [He | 
lines of the EPROM are grounded. ee | 


The EPROM used was a 27c64, however a 2716 could do the 
job as well. DO (pin 11) is the ITS BLK. Signal and is fed to 
one input of a 74hc00 gate while the other input is fed by 
H.BLK. The output is five lines of H.BLK (i.e. lines 17 to 21). 
Five lines were used to provide easier reading of the test 
signal with program video. The output from this gate is 
inverted in another 74hc00 gate while the other input is tied 
high. Grounding this produces the full field test signal. 


Power Supply 


The power supply requirements are easily met by a 7805 
regulator to provide the +5v supply. The -5v is derived from 
a DC-DC converter feed from the +5v supply via a filter to 
remove high frequency switching being feed back to the +5v 
Supply line. 


EPROM Programming 
EPROM's can be used in two ways:- 


They can be followed by a DAC, in which case the hex value 
programmed in to a specific location will give the output dc 
for that location. Example:- a location programmed with a 
hex value of 80 will give an output of Y2 the DAC reference 
voltage. 


An 8 bit EPROM can be used so that each location acts as a 
store of 8 individual bits of information. Each bit can be 
programmed to be O or 1; however the location must be 
programmed as an 8-bit word. Thus at each location, the Os 
or 1s must be translated into a hexadecimal number for the 
benefit of the programmer. fa we 


a =| 
aaa Sd ea ei est 
CS a ae es ee 
CE ae ed ee 
aa al ad [el Ce 
(2 2a | Se eee 
SS SS SS Sa SS 
CD es | | | es 
CS ee ae ee 
eae fd | ee | ee Ce 
pe = — 2) == fs —— F-- — ——| 
[aes | Ded ea | ee 
PSS a a ee ae 
Ca cas ed Cd aed 
Css aa eS eet | eee 
(3 Sal | ad PSS et 
SSS SSS 
[es (a | Se | ef ee 
peat hmm 9 8h 9 al 9) 
CS eS | ee | | 
aa = —— = — Ps = | 
ae Se | eed fi] Peet 
Ce CS a | ae 
CD Cs ed Coe 


The information in Table 2 may help. Table 2 (Reference Mike Cox June 2004) 
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The vertical reset pulse from the LM1881 (pin3) starts around 
line 4. Therefore drawing up a table as shown enables you to 
work out the hex code required by the EPROM. DO is the ITS 
BLK pulse, D1 the inverse of the above while D3 is used as 
the pseudo vertical blanking. This output was added after the 
initial design and could have been feed to the first mono- 
stable 4098 (pin3) if required. By utilizing an extra address 
line (AQ) it would be possible by programming the EPROM so 


Pulse and bar and grey scale again, this time 
combined with picture during frame blanking 


each alternate line was on and off (i.e. 1 or 0), this them 
makes it very easy to set-up the unit. This also can be 
achieved by a jumper pin to pin 9 4040 or pin 10 27c64. 


Setting Up 

Remove VTS BLK lead from pin 11(27c64) to pin 9 (4040) or 
pin 10 (27c64). This will produce alternating program and 
test signals on the output. 


(1) With 1V P/P program input, adjust PGM output level for 
1V P/P output. 


(2) Set ITS test signal blanking adjustment to match program 
video. 


(3) Set ITS test signal level for 1VP/P. 

(4) Check H.BLK width and set the first M/stable AOT for 
correct finish of H.BLK, next set the second M/stable foe 
correct start of H.BLK. 


(5) Set last stair-step trailing edge to finish at the start of 
horizontal blanking (i.e. 1.5us before start of sync. Pulse). 


Reference 

(1) CQ-TV198 Circuit Notebook No.77 

(2) CQ-TV199 Teletext Encoder 

(3) Elantec Application Note 3 

(4) Electronics Now April 1993 (Video Scrambler) 
(5) CQ-TV 189 Burned in Monitoring 


(6) CQ-TV 97 An ITS Generator 


Circuit diagrams follow on the next 3 pages. 
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Digital Test signal generator - sheet 1 
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Digital Test signal generator - sheet 2 
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Note: High resolution copies of the circuit diagrams can be 
downloaded from the cq-datv.mobi website download pages. 
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by Ken Konechy W6HHC 


Reproduced from the Orange County Amateur Radio Club 
newsletter. www.W6ZE.org 


[Please Note - This is the ninth article in a series of DATVtalk 
articles to introduce Digital-ATV to hams and to explain 
various aspects of this new area of ham radio. In the CQ- 
DATV5 issue, the DATVtalk02 article was the beginning of this 
series and presented an introduction article about Digital- 
ATV. ] 


Many of the earlier DATVtalk articles about Digital-ATV have 
provided details about how DVB-S modulation works. DVB-S 
is currently the most popular modulation standard being used 
by hams for DATV. This month I will look at some of the 
technical details of DVB-S2 protocol/modulation. 


While the majority of DATV hams use DVB-S modulation and 
some hams use DVB-T modulation (see DATVtalk09), I have 
had many conversations with hams who propose that ham 
radio should move on to DVB-S2 modulation for Digital-ATV. 
I am a big advocate of understanding all the competing DATV 
technologies and protocols, since each technology has its own 
set of strengths and weaknesses (aka: PROs and CONs). So 
let us see, if DVB-S2 can improve ham radio Digital-ATV? 


Commercial World of Television 


The Digital Video Broadcasting organization (DVB) created 
the DVB-S standard to carry Standard Definition digital 
satellite transmissions. The Digital Video Broadcasting 
organization (DVB) approved DVB-S2 to be the modulation 
technology for commercial High Definition TV (HDTV) 
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broadcast satellite transmissions (uplinks and downlinks). 
The DVB organization succeeded in getting DVB-S2 approved 
as an ETSI standard in March 2005. The DVB organization 
states that "DVB-S2 will not replace DVB-S in the short or 
even the medium term, but makes possible the delivery of 
services that could never have been delivered using DVB-S". 


Some of the commercial TV design goals for DVB-S2 are: 


e Quasi-Error-Free operation at about 0.7dB to 1 dB from 
the Shannon limit 


e Optimized for multi-stream HDTV 


e Interactive Services (IS) Interactive data services 
including Internet access 


e Digital TV Contribution and Satellite News Gathering 
(DTVC/DSNG) 


e Data content distribution/trunking and other professional 
applications (PS) 


I find it interesting to note that other than the first bullet 
above, none of the services and features in the other bullets 
are not of much interest to hams. 


Typical Transmitter Block Diagram 


DATV pioneer and enthusiast Stefan Reimann DG8FAC of SR- 
Systems in Germany has shown that DVB-S2 digital 
technology is possible for hams (see the SR-Sys model 2TS- 
MidiMOD2). Fig 1 is a block diagram of a basic DVB-S2 ham 
station for DATV. The analog camera and video is 
compressed by a MPEG-2 encoder board. The 
TransportStream (TS) digital data is fed to the DVB-S2 
exciter board that does a lot of complicated data processing 
and then converts the digital data directly into modulated RF 
at a desired frequency. The small RF output signal of the 
exciter board is typically amplified by two stages of very 
linear RF amplifiers. 
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Figure 1 
Block Diagram of Basic DVB-S2 Station for DATV 


In Fig 1, the familiar DVB-S SetTopBox (STB) is replaced by 
the newer generation DVB-S2 STB in order to process newer 
FEC algorithms and additional modulation technologies. 


Video Data-Rate and Compression 


For DATV, the analog camera output is first digitized by the 
MPEG-2 Encoder board shown in Fig 1, and then compressed 
by the MPEG-2 algorithm. The reason the compressed video 
data rate varies in Table 1 is that the small value means little 
motion in the video scene and the larger value means a lot of 
motion. 


Table 1 —- Camera Video Data Streams and MPEG-2 Data Streams 


Data-Rate Notes 
168 Mbits/sec AID digitized, uncompressed 


Video Data Stream 
Analog NTSC camera 


NTSC MPEG-2 2-3 Mbits/sec compressed 

NTSC H.264/MPEG-4 ~1.5 Mbits/sec compressed 

VHS MPEG-2 1-2 Mbits/sec compressed 

Analog PAL camera 216 Mbits/sec A/D digitized, uncompressed 
PAL MPEG-2 2.5-6 Mbits/sec compressed 

HDTV camera 1-1.5 Gbits/sec uncompressed 

HDTV MPEG-2 15-60 Mbits/sec compressed 

HDTV H.264/MPEG-4 12-20 Mbits/sec compressed 


Notice in Table 1 that the digitized NTSC camera video 
stream data-bit-rate is 168 Mbits/sec before compression, 
and MPEG-2 will reduce this to a Net-Bit-Data-Rate between 


CQ-DATV 13 - July 2014 


1 and 3 Mbps, which is quite a reduction in the data rate. 


The newer video CODEC, H.264, can be also used with DVB- 
S2. This CODEC is sometime called H.264, sometimes called 
MPEG-4-Part-10, and sometimes called Advanced Video 
Coding (AVC). But, all of these terms mean the same 
standard, technically. H.264/MPEG-4 can reduce the bit rate 
by a factor of 50% over MPEG-2. Note that NTSC/PAL 
cameras can be used with the H.264 CODEC to reduce the 
video data-bit-rate needed and still obtain MPEG4 Standard 
Definition (SD) out (720x576 or 480). But, it is also 
important to realize that hams can transmit DVB-S2 using 
MPEG-2 encoding and the transmission will be received OK on 
DVB-S2 SetTopBoxes. 


FEC Inflation of Payload Data Stream Data- 
Rate 


Forward Error Correction (FEC) is a technology that not only 
can detect errors on the received signal, but adds enough 
redundancy of the data so that it can correct several wrong 
bits. But, there is a trade-off when choosing the amount of 
redundancy. Since redundancy inflates the data-rate of the 
output stream, the trade-off is between more redundancy or 
keeping the inflated data-rate smaller. As we will see a little 
later in this article, the larger the inflated output data-rate, 
the higher the required RF bandwidth. So at some point the 
FEC algorithm will not have enough redundancy to correct too 
many errors, and the DATV receiver screen will go blank or 
freeze. 


The FEC algorithms used in the DVB-S2 protocol are different 
that those used in the older DVB-S and DVB-T protocols. The 
DVB-S commercial television standard uses a first FEC 
algorithm called the inner-Punctured-Convolutional-Code 
encoding specification and then decoded by Viterbi. The 
second FEC algorithm is called Reed-Solomon. Combining the 
Convolutional encoding with Viterbi decoding is an FEC 
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technique that is well suited to a channel in which the 
transmitted signal has been corrupted by Gaussian noise. 


The DVB-S2 FEC specification originated with the desire for 
improved efficiency. In DVB-S2, the DVB-S inner 
convolutional coding has been replaced with Low Density 
Parity Check (LDPC) coding and the DVB-S Reed-Solomon 
encoding is replaced with the Bose-Chaudhuri-Hocquenghem 
(BCH) algorithm for outer encoding. 


The inner LDPC FEC algorithm can be configured for different 
levels of error correction. These different redundancy settings 
are usually called: 1/2, 3/5, 2/3, 3/4, 5/6, 8/9 and 9/10. 
(See Table 2) Where, the first number ("1" in the case of 
configuration 1/2) is the number of input bits. The second 
number ("2" in the case of configuration 1/2) is the number 
of output bits from this FEC algorithm. In the case of "1/2", 
the data "inflation rate" is 100%. 


a4 Optonat [No [No | No 
[ars | Ontionat [No [No] No 
215 | Optionat [No [No] No 
a2 | ves_| No _| Ne] No __ 
ne 


no 
ars] —ves_| ves | Optional | No 
[ais | ves | No __| Optional | Optional 


Table 2 FEC rates for DVB-S2 Broadcasts 


The second algorithm that is used is the BCH FEC algorithm 
produces a variable length overhead. It adds an overhead of 
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typically 192 bits to a long data body frame for the 
FECFRAME length of 64,000 bits. Its data stream "inflation 
rate" is very small, typically around 0.5% or less depending 
on the FEC Rate (see Table 3 for exact values). 


1/4 | 16,008/ 16,008 +192 | 0.98815 
1/3 | 21,408/ 21,408 +192 | 0.99111 
2/5 | 25,728/ 25,728 +192 | 0.99256 
1/2 | 32,208/ 32,208 +192 | 0.99407 
3/5 | 38,688/ 38,688 +192 | 0.99506 
2/3 | 43,040/ 43,040 +160 | 0.99630__ 
3/4 | 48,408/ 48,408 +192 | 0.99810 
415 | 51,648/51,648+192 | 0.99630 
5/6 | 53,840/53,840 +160 | 0.99704 _ 
8/19 | 57,472/57,472+128 | 0.99778 

“9/10 | 58,192/58,192 +128 | 0.99780 


Table 3 Value of BCH "inflation" for 64,800-bit Frame 


Digital Modulation Symbols and Symbol-Rates 


Digital modulation technologies like BPSK (an example is 
PSK-31), QPSK (Quad Phase Shift Keying), 8PSK and 32APSK 
(Amplitude and Phase Shift Modulation with 32 "constellation 
points") have the ability to put more information into a more 
narrow frequency spectrum than analog modulation. The 
complexity of the digital modulation scheme, allows us to 
pack more "data bits" into each SYMBOL. Table 4 lists out 
how many data bits can be packed into a symbol for several 
well known digital modulation technologies. 


The higher-order modulations schemes, like 16APSK and 
32APSK, can "pack" more bits into the symbol rate than 
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Data Bits per 
Modulation Scheme Symbol (Me) 
BPSK 
GMSK 
QPSK 
8-VSB 
8PSK 
16APSK 
QAM16 
32APSK 
QAM64 
QAM256 
256APSK 


Table 4 Symbol Bit-Packing for Various Digital 
Modulation Technologies (Modulations in BLUE can be 
selected for DVB-S2) (Modulation in GREEN is an 
example of option added by recent DVB-S2X) 


QPSK. But, the complexities for 16APSK and 32APSK 
modulation make them more susceptible to noise and 
interference than QPSK. The DVB-S2 protocol provides for 
QPSK, 8PSK, 16APSK, and 32APSK (marked in BLUE in Table 
4). See later section on the newer DVB-S2X standard for 
additional modulations schemes that were added like 
256APSK (marked in GREEN in Table 4). The drawings in Fig 
2, Fig 3, Fig 4, and Fig 5 are intended to give an appreciation 
of the increasing complexities for these modulation schemes. 


Notice in Fig 4 and Fig 5 that not only is the angle from the 
origin to the state important, but the amplitude from the 
origin is critical, also. Think of APSK as a digital modulation 
that is similar to QAM modulations...but providing a circular 
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constellation. 


11 01 


Figure 2 The constellations of BPSK (on the left, think 
PSK31) with two states and by QPSK with four states. 


42 
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Figure 3 The constellation for 8PSK modulation 
contains 8 states. Each state defines three bits of data. 


Hans DC8UE in Hamburg has conducted DATV testing that 
compares DVB-S2 to DVB-S. When he tests with DVB-S 
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Figure 4 The constellation for 16APSK modulation 
contains 16 states. Each state defines four bits of 
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(QPSK with FEC equal 1/2) he needs the signal to be 5.5 dB 
above the noise (C/N). With DVB-S2 QPSK (FEC = 1/2) he 
needed C/N = 2.2 and with 8PSK (FEC = 3/5) he needed C/N 
= 6.5. Clearly the more complicated 8PSK modulation is more 
susceptible to noise. 


For commercial DVB-S2 satellite broadcasting, only the QPSK 
and 8PSK modulations are currently being used. Stefan 
DG8FAC of SR-Systems explains that commercially, "16APSK 
and 32APSK modulations are only for Ground Links [and for 
portable Uplinks] at the moment". I do not know of any ham 
DATV installations that are currently using 16APSK or 32APSK 
modulation. 


DVB-S2 Bandwidth 


Table 4 shows for example that 8PSK modulation technology 
will pack three data bits into each symbol being modulated. If 
we know the final output data-bit-rate (I will call this inflated 
data rate the "Gross Data-Bit-Rate") that we need for the 
television signal, then the "symbol-rate" we need is exactly 
one-third of that gross data-bit-rate. That is: each symbol 
will produce three bits of data. 

For example: 


Gross Data-Bit-Rate = 4.5 Mbits/sec 
Symbol-Rate Needed = 1.5 MSymbols/sec (for 8PSK) 


The formula to calculate the Symbol-Rate setting that is 
needed for a DVB-S2 transmitter is: 


Symbol-Rate Needed = NDBR / (Me x CRLDCP x 
CRBCH) 


Figure 5 (Left) The constellation for 32APSK 
modulation contains 32 states. Each state defines five 
bits of data. 
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Where: 


e NDBR= Net Data Bit Rate (aka the information rate - 
sometimes called the "payload" data rate) 
Same as MPEG-2 output data rate in Fig 1 
e Me = Modulation Efficiency (3 for 8PSK in Table 4) 
e CRLDPC = Correction Rate setting for LDPC (1/2, 3/4, etc) 
e CRBCH = Correction Rate value for BCH found in Table 3 


I will now calculate an example for 8PSK modulation where 
the output of MPEG-2 encoder is 2.4 Mbits/sec and the FEC 
rate is set to a value of 3/5. 


e Symbol-Rate Needed =2.4 Mbit/sec 3 bits/symb * (3/5) * 
(0.99506) 

e Symbol-Rate Needed =2.4 Mbit/sec 1.791 bits/symb 

e Symbol-Rate Needed =1.34 Msymbols/sec 


The final formula is for DATV Bandwidth (BW). The "roll-off" 
factor affecting BWallocation for DVB-S2 is 0.2; compared to 
DVB-S where roll-off is 0.35. For DVB-S2 modulations, the 
formula for (allocation) RF BW is: 


RF BWallocation = 1.2 x Symbol-Rate 


Fig6 shows a spectrum analyser capture of a 1.2 GHz DVB-S2 
signal, using 8PSK modulation (13.5MSymb/sec, FEC=3/5, 
Pilots ON, RollOff = 20%). The Bandwidth shown is about 
16.2 MHz. 


Fig7 shows a constellation analyser screen capture of DVB-S2 
transmission using the 16APSK modulation. Note that DATV- 
Express has tested, but not released DVB-S2 capabilities - 
mainly because of complex licensing issues. 


The Net-Data-Bit-Rate (NDBR) is the "payload" bit rate 
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17/02/11 17:31 -B- 
SWT: 9.6s Trace: Clear/Write 
Trig: Free Run Detect: RMS 


Ref: 0.0dBm *RBW: 10 kHz 
Att: 20dB *VBW: 10 kHz 


fl Center: 1.25 GHz 


Figure 6 A DVB-S2 MidiMOD2 exciter 8PSK output 
transmission is seen on a Spectrum Analyzer with BW 
= 16.2 MHz 
(Courtesy of Stefan DG8FAC) 


needed for the video and audio streams. The Net-Data-Bit- 
Rate capacity that can be supported in a particular bandwidth 
is listed in Table 5. Note that these values do not include the 
overhead introduced by inserting Pilot Tones for improved 
receiving robustness. 


Receiving DVB-S2 


In Fig 1, the block diagram shows a typical DVB-2 receiving 
station used for DATV. The DVB-S2 SetTopBox (STB) can be 
purchased on e-bay and other online stores here in the USA. 
The output ports of many DVB-S2 STB's include: composite 
video, S-video, component video, and HDMI interfaces. It is 
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Figure 7 a€“ Constellation of a DATV-Express exciter 
testing DVB-S2 with 16APSK modulation (Courtesy of 
Charles G4GUO) 


interesting to note that the DVB-S2 STB usually will receive 
old DATV DVB-S transmissions using a "modified 8PSK mode" 
setting that is backward-compatible to DVB-S. 


Newest Optional Standard - DVB-S2X 


In March of 2014, the Digital Video Broadcasting standards 
group (DVB) released a new protocol standard called DVB- 
S2X, which is an optional extension to the DVB-S2 standard. 
The main goals of the DVB-S2X standard are: 


Very Low SNR operation support down to -10 dB SNR 


Add new Modulations schemes: 64APSK, 128APSK, and 
256APSK 
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Table 5 Net Data Bit Rates (NDBR) for DVB S2 ata 
given bandwith 


Add two smaller roll-off options of 5% and 10% (in addition 
to 20%, 25% and 35% in DVB-S2) 


"Channel Bonding" to allow up to three transponders to 
become a logical TS for forth-coming UHDTV (Ultra High 
Definition) satellite transmissions 


The new DVB-S2X extension standard goes a long way to 
make transmissions even more robust. This protocol "hugs" 
very close to the Shannon limit of spectral efficiency. This 
new DVB-S2xX spec is called optional, and the DVB 
organization states that "Such DVB-S2X extensions are non- 
backwards-compatible with the S2 specification approved in 
2004, and are optional for the implementation of new 
receivers under the S2 specification". My view of the world is 
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Figure 8 Graph comparing new DVB-S2X (RED) 
performance and older DVB-S2 (BLUE) against the 
"Shannon limit" 


that "technologies keep on changing, usually getting better". 
Comparing DVB-S2 with DVB-S 


Table 6 attempts to compare the strengths and weaknesses 
(PROs and CONs) of DVB-S2 against DVB-S for Digital-ATV. 
There is no question that DVB-S2 provides a more robust 
signal and can pack multiple TS video streams into a small 
bandwidth. Earlier DVB-S2 STB's (around 2010) were 
reported to not be capable of receiving Symbol Rates less 
than 10 MSymbols/sec. But this Symbol Rate limitation is no 
longer true. Also G4GUO reports he uses PC-based DVB-S2 
receivers and that most of them will operate at our low 
symbol rates. 
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Quasi-Error-Free operation at about 0.7dB to 


h 
4 dB from the Shannon limit 1xTS Bandwidth can be as small as 2 or 


MHz 


1xTS Bandwidth can be as small as 1 or 1.5 


heap FTA Set Top Boxes (STB) on eBay 
or 2 MHz with 8PSK 


he protocols allows use of MPEG-4 (H.264) ide -s pread experience and knowledge 
omrpession standard thatcan reduce the fis provided by European hams on the 
payload data-stream by almost 50% Internet 


heap Set Top Boxes (STB) on eBay and 
online 


Newer DVB-S2 STB will receive DVB-S 


3 MHz bandwidth can support multiple video 
streams 


urrently ham-grade DVB-S2 exciter board fQPSK modulation requires larger 
is 100% more expensive than DVB-S bandwidth than 8PSK modulation 


Table 6 Comparing DVB-S2 with DVB-S 


Conclusion 


I am not yet convinced that DVB-S2 is the correct technology 
direction for most ham home D-ATV transmitters. Most new 
features provided by DVB-S2 technology (like "news 
gathering" and "data content trunking") are not of much 
interest to ham DATV. I also do not personally see most 
hams needing the pixels required by HDTV for DATV uses 
(think "more pixels equals more bandwidth"). But, the use of 
the new H.264 video CODEC is a powerful tool for reducing 
RF bandwidth. My main DATV interest is fitting narrow DATV 
1xTS bandwidth into crowded ham band spectrum plans. I 
can envision placing three 2 MHz DATV repeater signals (or 
even four 1.5 MHz DATV repeater signals when using 8PSK) 
into the band space that used to be occupied by a single 6 
MHz analog ATV signal. I am certainly impressed that DVB-S2 
can provide a great technology for multiple video streams 
that can be used by DATV repeater operators, such as four 
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Transport Streams (TS) in a single 6 MHz repeater output 
transmission. 


Contact Info 
The author may be contacted at WGHHC@ARRL.net 
Useful URLs 


British ATV Club - Digital/DigiLite/DTX1 forums - see 
www.BATC.org.UK/forum/ 


BATC info site for DTX1 DVB-S exciter - see www.DTX1.info 


DATV-Express Project web site (SDR-based exciter) - see 
www.DATV-Express.com 


DigiLite Project for DATV (derivative of the "Poor Man's 
DATV") - see www.G8AJN.tv/dlindex.html 


Digital Video Broadcasting standard for DVB-S2 - see ETSI 
EN302307-1 specification 


Digital Video Broadcasting standard for DVB-S2X - see 
BlueBook A83-2 / EN302307-2 


German portal for DATV streaming repeaters and downloads 


- see www.D-ATV.net (in German) 


Swiss ARALD consortium of ATV repeaters (Amateur Radio 
ATV La Déle) - see www.HB9TV.ch 


Orange County ARC entire series of newsletter DATV articles 


- see www.W6ZE.org/DATV/ 


DGOVE microwave amps, up-converters, down-converters - 
see www.DGOVE.de 
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Down East Microwave RF amplifiers - see 
www.DownEastMicrowave.com 


HiDes DVB-T receivers and transmitters - see 
www.HiDes.com.tw/product_eng.html 


SR-Systems D-ATV components (Boards) - see 
www.SR-systems.de 


Wikipedia on DVB-S2 - see 
http://en.wikipedia.org/wiki/DVB-S2 


Wikipedia on H.264/MPEG-4 - see 
http://en.wikipedia.org/wiki/H.264 


Yahoo Group for Digital ATV - see 
groups.yahoo.com/group/DigitalATV/ 
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DIGITAL WORLD Part 6 decided to again have a look at a rack card receiver layout. 
I decided to use these tuner modules and built a prototype as 


Richard L Carden VK4XRL shown in the photo were you can see that the tuner being 
rather large was mounted on one side of the rack card. 
In my last article in DATV 12 we looked at the conversion of Pecan | —— 


the Central Receiver from California microwaves. We looked 
briefly at my first attempt to fit a 23cm receiver onto a 
normal Rack frame card and also mentioned the use of the 
BMac receivers for our 23cm reception at our repeater site. 
During the current upgrade and testing of our spare units two 
were found to be faulty with no video output. Another 
problem is that the added audio/video PAL board only has a 
single sub-carrier demodulator. 


I A’. 7 ™ 
Mounting the receiver and the front end on different 
sides of a Euro card 


= iat Reeereya i i 
a Ul 
' — ul 


: : I could have used the removed PAL board but it didn't have 
the video amplifier or output stage fitted and as mentioned 
before it was only a single sub-carrier demodulator using a 
LC7215 which I had no control interface circuitry to control it 


as it was part of the BMac board. 


, I therefore decided to use a FM board that I had made some 
, ay = Hi years earlier, where the circuit matches closely to those 
BMac reciver shown on some of the web pages (see Links). The board is 


relatively straight forward where jumpers are used to switch 
Not that caused any major problems as it was only FM. The in the de-emphasis and also to change the video polarity if 
video fault was within the BMac board so these units were needed. Also a sub-carrier notch filter can be added by 
discarded and the tuner and PAL board removed so I then jumper selection. 
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The PAL section of the BMac RX (not used) 


However I prefer to use an external video filter of either 
5.5MHz or 5.8MHz to remove the sub-carries from the video 
signal as they are larger than can be fitted to the board. The 
audio demodulator would be better updated to a dual 
demodulator IC such as the TDA9820 or TDA9821 and since 
the board I was using had no audio fitted and having a 
prototype board available this was then used to check out the 
complete system concept. Only one other unit was missing 
and that was the board to provide PLL control for the tuner 
VCO. For this I used a unit from Minikits Australia called a 
wide band PLL. This unit was overkill for want I wanted. I 
didn't need the readout as we have only two frequencies to 
worry about so it's hopeful that a simplified PLL can be used 
in the near future. 


During the setting up of the tuner the offset was found to be 
around 704 MHz which I found to be rather strange and 


CQ-DATV 13 - July 2014 


Be 21-109 
Home Made Option Subcarrier demodulator 
wasn't any frequency that I have used or read about. The 
tuner block diagram shows the connections for these tuner 
modules and the overall block shows you the overall setup of 
such a completed unit. The 100% colour bars and Mutiburst 
gives you an idea of what can be expected from the unit. 


Where do we go from here? Well it should be possible to 
make a single sided rack card using the smaller tuners as 
found in the Comtech receivers or the newer version type 
BSS479TXIDW which has a variable low threshold 
demodulator (reference ZLIWTT) and has a switchable IF 
bandwidth of 18/27 MHz. However it does require a micro to 
control it. 


We don't need the readout or the relay switching as most can 
be set via jumpers and then forgotten apart from the changes 
required for the required frequency of operation to cater for 
all uses. 
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Minikits PLL Module 


Links of interest: 
http://www.petlacb.nl/atv.htm 


http://pe2bz.philpem.me.uk/Parts-Active/Modules/Sharp- 
bsfh77g06-SatelliteTuner/bsfh. pdf 


http://www.gqsl.net/zllwtt/page4.html 


http://www.comtech-tw.com.tw/index.html 
(products/BS Tuner) 
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Peter Cossins VK3BFG 


This technique was derived for matching two 23 cms co-linear 
arrays for the Melbourne Digital Television Repeater, 
VK3RTV. 


The repeater inputs are 1250 MHz, 1255 MHz and 1278 MHz 
and the antenna could be pressed into service on any of 
those frequencies. The co-linear arrays are broadband in their 
nature and will accommodate the frequency range. 


This matching system is not unusual in its concept, but its 
mechanical construction and control of dimensions is accurate 
and appropriate for 23 cm work.. The equation below forms 
the basis of the theory. 


Z,=/Z,xZ 


ZO is the characteristic impedance of the quarter wave 
matching line, ZS the sending end (antenna) impedance and 
ZL the load impedance (line impedance). 


If ZS is a 50 ohm antenna and ZL is 100 ohms, then ZO is 
70.7 ohms. 


Joining two 50 ohm antennas together with their quarter 
wave matching lines, the result is two 100 ohm loads in 
parallel making 50 ohms, a match to the line impedance. 


This simple network is called a 'Phasing Harness’. (Odd 
multiples of one quarter wave can be used as well.) 


This theory is all well known and used, but the problem with 
23 cms is that dimensions become somewhat critical. If you 
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have access to coaxial hardline at the required impedance 
then this can be used with the length adjusted for the 
velocity factor of the cable. 


The length of cable required can be calculated by .. 


Velocity Factorx 3x10’ 

4x Frequency 
This matching system uses standard stock brass tube 
available from most hobby shops. The diameter I used was 
5.5 mm, but it was selected to just fit the inner of 5C-2V, 75 
ohm solid dielectric coaxial cable. The inner was obtained by 
cutting a piece of the cable and removing the outer cover and 
shield, leaving the insulation and the inner cable intact. The 
dimensions given in this article are for solid dielectric versions 
of the cable. If foam dielectric cable is used then the quarter 
wave lines will be a bit longer to allow for the lower velocity 
factor. Solid dielectric cable is preferred for this application as 
it is more robust. 


Cable Length= 


Any suitable 75 ohm cable can be used, with the cable and 
the brass tube length cut according to the equation above. 
The brass tube can be accurately cut and filed to the required 
length, with the main criterion being that the brass tube and 
the coaxial cable inner form a snug fit. Using 75 ohm cable 
will provide a satisfactory result as final testing proved. 


Referring to the photograph, the components required area 
silver plated N Connector with Teflon insulation, brass tube to 
fit the inner of the 75 ohm cable used, double sided PCB, and 
a 60 by 100 mm approx diecast box. It is advisable to use 
stainless steel nuts and bolts for durability. The extra cost is 
absolutely minimal. 


Be wary of cheap alternate N Connectors as the insulation in 


some of these is some form of plastic and will not stand the 
heat required. 
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The construction process is as follows... 


1. Cut the centre solder terminal of the N Connector down to 
a maximum of 2 mm in length. 


2. Using a mini blow torch, pre solder the N Connector near 
where the brass tube is to be fixed. 


3. Tin the ends of two lengths of 41 mm brass tube. Do not 
use excessive solder. 


4. Join the two brass tubes at one end at an angle of 
approximately 30 deg using a metal plate to keep the tubes 
aligned. 


5. Jig/lightly clamp the two brass tubes on the pre-soldered N 
Connector so that they are aligned as they will be in the final 
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assembly. I attached the N Connector to a piece of scrap flat 
aluminium plate to simulate the PCB ground plane. It is very 
important to keep all lead lengths to a minimum. 


6. Use small gas torch to fill in solder around the N Connector 
and the brass tube. 


7. Strip back the inner of the cable to be used and accurately 
cut them to length using the brass tubes as a guide. Leave a 
small length of inner at each end. Put them aside for later 
use. 


8. Pre-drill the diecast box for the N Connector and the PCB 
groundplane. The N Connector should be at one end of the 
diecast box facing outwards from the bottom. (Refer to 
photograph) 


9. Recess a piece of double sided PCB so that it fits snugly 
around the N Connector as in the photograph. 


10. Pre-drill the PCB and the die cast box for the six stainless 
steel mounting bolts. 


11. Pre-drill the diecast box on its bottom edge for the two 
coaxial cable entries and also two moisture holes. The cable 
entry holes will need to align with the ends of the brass tube. 


12. Using the N Connector and the soldered brass tubes as a 
guide, mark exactly where two lands (insulated connection 
points) should be etched or cut out. These should be just 
large enough to terminate the phasing harness cables and 
the cables from the antenna. 


13. Etch or cut out the termination lands on the PCB. 


14. Assemble the network using solder lugs to bind the N 
Connector to the PCB and solder the end of the brass tubes 
to the PCB groundplane. (Refer to photograph) 
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15. Insert the RG59 inners and terminate on the N Connector 
and also to the two PCB lands. 


16. The two 23 cms antennas should be fed with equal 
lengths of 50 ohm cable, fed through the bottom holes of the 
die cast box and terminated on the PCB lands. 


17. Alternatively, two additional N Connectors can be 
assembled to the diecast box and connected either directly to 
the ends of the brass sections or by short lengths of 50 ohm 
Teflon coaxial cable. 


18. Remember to keep leads as short as practically possible 
with all 23 cms wiring connections. For example, if using the 
additional N Connectors, the flanges should be pre-soldered 
and the Teflon coaxial cable outer soldered directly to the 


—— 7 
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flange. A minimal length of inner then makes the connection 
to the cut down centre pin of the N Connector. 


Practical testing of the arrangement using a signal generator, 
directional coupler and spectrum analyzer with the two brass 
tube coaxial cable ends terminated using two 100 ohm SMD 
resistors in parallel on each resulted in a Return Loss of 32 
dB. 


As most amateurs are unable to measure Return Loss, VSWR 
measurements are often used. A Return Loss of 32dB 
represents a VSWR of 1.05:1. 


I have built three of these units with almost identical results. 


; Issue 
\ a South Last Dusen ” 
' ~=~"" Februa 


down load from 
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After Reading the series of articles on OSD in CQ-DATV by 
Mike G7GTN, it got me thinking of uses for one of these and 
using it on GB3FY. 


We already have a SIGNAL level method, but that requires 
you to come on with no video and a big bar goes across the 
screen driven from the AGC trip level. 


I have an interest in putting the callsign GB3FY on top of any 
incoming video plus also on the normal TESTCARD but the 
difference is it will show the signal below trip point and will 
allow me to tighten up the trip point under all WX conditions. 


I do know from building GB3XG many years ago, the SOLAR 
noise has a big effect from the peak at about 2pm to a 
minimum at 4am. 


On both Repeaters I do correct and track the NOISE, 
checking every 10 mins or so providing no-one is using it. 
Basically it's the SUN that most of it comes from and having 
an omnidirectional antenna on RX and TX. 


So first I obtained one of these MAX chips on a very small 
PCB and an u/P on it for just under £10 Inc postage. Then 
later I got another for home use. 


Next it has its own character set and this needed to be 
changed and thanks to MIKE he supplied me with all the 
information on how to load certain programmes and lots of 
emails went up and down between us. 


Mike has done a lot of work using these devices so he started 
me off by writing a 'C' program to get me going. 


I looked at the hardware and thinking about GB3FY, what do 
I want after mods to Mikes program. I came up with a long 
letterbox and at the beginning placed GB3FY. Later on placing 
two icons I found that look like the Jodrell Bank Astronomy 
ANT. 


Mike told me to get TERA TERM, as it suits using this as an 
interface from my PC to the OSD. 


I soon built a simple PCB where the pins can be soldered on 
with it upside down. So I added a PIC micro so I could 
change things without having to keep bringing the repeater 
back home.This has a standard 5V reg onboard. 


So I just send the DATA of the A/D 10 bit value (AGC on the 
RX) then I can select a lookup table in the PIC and just send 
a simple number to point in the OSD what CHARACTER LINE 


to display. I actually have 17. This LINE can be put anywhere 


on the TV screen. The OSD has 16 lines and 32 Characters 
across. 
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The MAX chip does allsorts like FLASHING, INVERT, 
BRIGHTNESS and each CELL can have each pixel BLACK, 
WHITE or TRANPARENT. 


See the full character set I used supplied by MIKE. Thanks 
again 


The OSD to the outside world talks in my case 9600 Baud at 
TTL level and between the PIC and the Repeater the same. 


I also needed a Program to be able to talk and download 
things to the OSD u/P. I am not used to writing in 'C' or using 
BOOTLOADER programs so its still all a bit new and again 
Mike dragged me through the learning curve but all good fun. 


To get the comms to the PIC or OSD, I used one of my 
standard USB to UART chips. This was explained in an earlier 
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article on other projects. Mike said you can buy these on 
Ebay, for just a few pounds. A lot cheaper than it cost me to 
build one. 


The PCB has Video In ,Video Out Phono sockets 
1 2-pin KK power socket 9-13V input 

2 3-pin RX/TX comms test PIC UART 

3 5-pin KK PIC programming socket 

4 6-pin KK OSD interconnection 


One thing in the MAX data sheet that I did read was that ALL 
incoming through Video is Black level clamped on every SYNC 
line so that's a clean-up bonus for the Repeater. Also the 
thing will run on its own with NO video input. 


I needed to send the number (not in ASCIT) 0 to 17 DEC via 
the PC to my test PIC and or the OSD after I did Mods to 
Mike Software in 'C' and learned that CTRL-A to CTRL-Q and 
CTRL-SPACEBAR gave me all I wanted, 17 and blank. 
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USB to 232TTL 
9628 BAUD 


POYNATRON 
REPEATER OSD 


et] es | 


Without Mike and my Son Lee, this project would have never 
happened, so thanks LADS. 


So we just have to fit it soon. 


John G3RFL, Repeater Keeper for GB3FY 
Fleetwood Lancs 


PCB Layout 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (rwsmaltnrtt) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Digital Amateur TeleVision 
Exciter/Transmitter 


now available from 


._ Oo 


A more affordable DATV exciter can now be ordered 

Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 

Software Defined Radio (SDR) architecture allows many 

variations of 1Q modulations 

e “Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

e As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

e Requires PC running Ubuntu linux (see User Guide) 

e Price is US$300 + shipping — order using PayPal 


For more details and ordering 


www.DATV-Express.com 
register on the web site 
to be able to see 
the PURCHASE page 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 
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DATV News 


Norfolk Amateur Radio Club streams and 
evening with ARRL CEO David K1ZZ 


NARC's first ever live television streaming of an event was on 
Wednesday June 25th. Over 40 people viewed online from all 
around the world with live feedback and questions.Most 
comments were positive, although we know sound could have 
been better and this is something we will look more closely at 
if we do it again. 


To those who have already suggested we do it regularly I 
think this is unlikely as to be honest it took a huge amount of 
work and time to rig (we started at 59m) and, more 
importantly, I hope you agree that an important part of the 
club is being there.... 


But it was an interesting project and showed off what can be 
done with Amateur Television and maybe next time it will be 
over RF too which will give much better quality and really live 
up to the ATV name. 


The 
photograph 
shows life 
as seen 
from the 
directing 
and control 
side of the 
desk with 
Kevin and 
Mark. 
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Sincere thanks to my partners in the video production team 
where much (literally!) midnight oil has been burnt the past 
few days working and testing for this event, Mark GOLGJ and 
Kevin MOUJD. 

We are also very grateful to NARC member Robert G4TUK of 
Abacus Television who filmed the event and this will be made 
available in due course. 


Ken W6HHC reports 


Ly a | 


Above is OCARC group photo in Southern California for ARRL 
2014 Field Day. The Boy Scouts are easy to spot in their red 
shirts. 

Using the club call sign of W6ZE, seven simultaneous 
transmitters plus satellite plus digital plus GOTA ("Get On The 
Air" for newcomers) were operated. Preliminary "raw/draft" 
numbers show over 5,300 QSOs for the club effort! 


Ken W6HHC is kneeling on far right in green shirt. 
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DATV News 
Big commotion around DBOBC 


On Thursday, June 5 2014, at 1800 hours (6 pm) three 
policemen and two telecom authority agents entered my flat 
and "pulled the plug" at the DATV repeater DBOBC operated 
there for testing - by merely shutting off the automatic circuit 
breaker. 


What had happened before? 


The new ATV repeater DBOBC in Berlin had received a licence 
ona 70 cm output on 434,500 MHz in DVB-T with 2 MHz 
bandwidth and started operations end of May 2014. The TX 
worked 24/7 with information boards and test cards in order 
to enable interested amateurs to test their receiving gear. 


Between May 31 and June 5 some hundred car owners 
alerted the police station of Berlin Charlottenburg, that they 
were not able to open or shut their car using the wireless key 
switch. This happened up to several hundred meters away 
from DBOBC. Shutting down the repeater the police only 
wanted to prevent car theft and burglary - this is done often 
by criminals using small SRD hand-held radios in order to 
prevent locking of cars in large car parks... 


Telephone conversations with the BNetzA telecom authorities 
added up to the fact, that I did not breach any regulations, 
and I agreed to keep the repeater offline until further 
clarification. Talks with the responsible BNetzA authority 
person ended up with: The repeater sys-op DF4EI will apply 
for amendment to change the output frequency to 436,0 MHz 
and take up test transmissions on that frequency in order to 
enquire if amateur satellite traffic is affected. 


Now this frequency change does not solve the problem 
because: the 433 MHz remote control receivers built into cars 
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are simple gear without any input selectivity. Near field 
transmissions in the center of the 70 cm band will cause 
blocking and malfunction of that remote control locking 
system. Talking with the responsible police officer I proved 
that german radio amateurs are primary users of that band 
by handing over an info paper from BNetzA. Policemen in 
Berlin Charlottenburg will get copies and are instructed to 
hand over a copy to any car owner complaining about 
wireless key problems. Furthermore the car owner shall get a 
hint to use alternative locking measures (mechanical key?). 


Police officials have assured to provide data about numbers, 
time frame and possibly manufacturer of affected cars that 
we can use arguing with legal authorities. So after all we are 
glad to be able to use our 70 cm band for ATV experiments 
furthermore, and the new frequency 436 MHz seems to be 
more capable for undisturbed ATV operations than the 
ISM/SRD polluted 434.5 MHz. 


Jorg, DF3SEI, translation Klaus, DL4KCK 


www.agaf.de 


Viewer's reception poll with DATV repeater 
DBOKO 


DATV repeater DBOKO near Cologne (Germany) has been 
transmitting 720p HD on 23 cm in DVB-S2 and on 3 cm in 
DVB-T since January 10th. During recall traffic on 144 MHz 
after the weekly DARC ATV bulletin transmission on May 11 
the visitors were asked, which TV reception mode they were 
using. The result is showing that around 50 percent used 
DVB-S2 HD receivers on 23 cm and 28 percent used DVB-T 
receivers on the 3 cm output. 11 percent used older DVB-S 
receivers and another 11 percent watched the DBOKO 
internet video stream or the HAMNET video stream. Visitors 
with older DVB-S receivers are asked to upgrade to cheap 
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DATV News 


DVB-S2 HD receivers, see a listing of usable set-top boxes at 
www.dbOko.de. In the future DBOKO will have only HD 
outputs! 


Uli, DD1KU, translation Klaus, DL4KCK 
www.agaf.de 


Wirral Grammar School for Girls 
launch 434 MHz balloon 


Pupils at Wirral Grammar School for Girls have launched a 
High Altitude Balloon with 434 MHz telemetry and Slow Scan 
Digital Video (SSDV) transmitters 


The launch was on Wednesday July 16 from Middletown Hill 
near Welshpool. The balloon was a 1200g Hwoyee with 
Helium and the transmitter details are: 


e Callsign: WG3 

e Frequency: 434.300 MHz 

e Mode: RTTY 50,7n2 470 Hz shift 

e Callsign: WG3TV 

e Frequency: 434.350 MHz 

e Mode: RTTY 300,8n2 610 Hz shift SSDV + telemetry 


The balloon carried a Raspberry Pi A with RFM22B based 
daughterboard. The radio coverage area was expected to 
extend up to a radius of 700 km which would have made it 
receivable throughout the British Isles. 


Video of the launch can be seen at: 
http://www.wirralgirls.co.uk/space-balloon/ 
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(70-cm-DVB-T-Tes 
ES es Se a Ee en 


TV Amateur is a German language magazine. It is 
published 4 times a year. If you would like to 


subscribe, go to http://www.agaf.de/ 
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Editorial 


CQ-DATV 14, well at least we survived any bad luck from 
issue 13 and have now produced issue 14 and a lot has 
happened. 


Running a free Magazine has its disadvantages in that there 
is no income to lavish on foreign trips, but we have two 
members of the production team that financed their own way 
to Freidrichshafen and have reported back in this issue on the 
ATV activity that was taking place there, our thanks to 
Darren and Klaus. 


e Alexandre Csete OZ9AEC has been looking onto using the 
Raspberry Pi with DATV, The Pi is set up with a Raspicam 
and connected a UT100c module to produce a DVB-T 
Signal. 


e Richard Carden VK4XRL has produced an update to the 
article in CQ-DATV 12 on the Australian DATV repeater 
VK5RDC. 


e John Hudson G3RFL has produced some clever solutions to 
remotely turning his pump up mast. 


e Mike Stevens G7GTMN is still progressing his on screen 
display module and has added Blue Tooth control! 


e Trevor G8CJS is looking back 45 years, to Apollo 11 and 
the camera that brought us the first live pictures from the 
moon. 


We have one more issue before CAT 14 which if you do not 
have it in your diary is September 6 and 7 in Basingstoke see 
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http://www.batc.org.uk/forum/viewforum.php?f=89&sid=5ae 
7bd632cc817f531e27d5b8ccbai49. 


CQ-DATV will be making a presentation at the business 
meeting, which is yet to be announced, but should be on the 
7th just after lunch. Although there is a charge for admission 
to this event that does not and cannot apply to members 
wishing to attend the BGM, business meeting only. This is 
where the committee report back on the last two years of the 
club, elect new committee members and this year there is a 
proposed new constitution. 


If you have nothing else on the 7th of September and you are 
a BATC member please come along and support CQ-DATV 
and it's proposals...more in CQ-DATV 15 


ISS DATV Update 
Dear all, 


The Ham Video transmitter on board Columbus will be 
activated Tuesday July 22 at 9:55 UTC in Blank Transmission 
mode, without camera connected. 

The transmitter will run permanently till August 6, 2014 in 
configuration 4: 


- 2.395GHz 
- 2.0 MSym/sec. 


Ground stations are invited to provide reception reports, 
using this facility: 
http://www.spaceflightsoftware.com/ARISS_FSTV/submit.ph 
p 


Thank you and Good Luck! 
To, 

Gaston Bertels - ON4WF 
ARISS-Europe chairman 
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MAX7456 OSD Bluetooth Control 


Project 
Mike G7GTN 


Since we have a serial connection to the OSD modules we 
can very easily combine a Bluetooth module to make control 
possible from an Android application. I have used the HC-06 
type slave Bluetooth module which is easily available from 
the well-known online internet shop. 


Connection is a +5V power supply with the TX Pin of the HC- 
06 going to the OSD RX pin and the RX pin on the HC-06 
going to the OSD TX Pin. So the TTL Serial pins are simply 
crossed over to provide the required communication between 
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both modules. No level conversion is required since this is 
included on the carrier PCB already. That is the full extent of 
the required hardware setup. Simple enough to make a 
diagram not required. 


)UIRED CAPTION 


ECT REC 


For this project we have two simple software issues to deal 
with, the first being some new code to download on to the 
physical OSD module. This should now be feeling slightly 
familiar as we again use the FTDI Breakout adaptor to load 
the code from the "OSDBT.ZIP" file which is available from 
the usual CQ-DATV download location. 


Next we need a simple Android application (Java compiled 
APK) to control the switching of our TV captions. This requires 
that you allow the Installation from an unknown source 
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option on your Phone or Tablet. The only hardware 
requirement is that the device obviously requires Bluetooth 
connectivity to be enabled. You may require a visit to the 
settings section of your device to do so. 


With the application now correctly installed on your Android 
device you will see a new ICON that when tapped will launch 
the OSD controller. If you slide across from the first screen 
you will see the Bluetooth connection screen. When you 
select Search for devices your HC-06 module should be 
quickly found and allow you to connect. 


Choose device to connect 


80% 


to 


CQ-DATV ©) 1g 


PREVIOUS 


On the first connection with the module you will be required The Eeprom clear button will over write the Eeprom (totalling 
to enter a Pass Code, which will be 1234 Once this has been 512 bytes) with all zero's to remove all remnants of the 

done you are presented with the first of two control screens. previous flying hobby usage. The Brightness level that you 
Pressing one of the screen soft buttons will allow you to select will not be correctly saved until you have done this for 
switch the captions that you have set-up on the module using the first time. Brightness simply changes the white level of 
the supplied Ardunio source code. These will need to be the displayed caption and is selected by touching the down 
changed by you starting from Line#74 for your own unique arrow to show a spinner box with all available user 

captions and then uploaded to the OSD module. percentage values. Once you have made a Selection press the 
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set button to save this to Eeprom. On the next power cycle 
this value will be restored and hence all your captions will use 
this setting. 


Conclusion 


Whilst this whole project has been geared to the use of a 
smartphone or tablet for the control surface we can just as 
easily create a cross platform desktop application when used 
with a Bluetooth dongle for connection gives some similar 
control elements, but obviously now using a Mouse as our 
selection device. If this is an area you are interested in 
seeing developed further please let the magazine Editor Ian 
know and will happily create some articles along these lines. 


Amateur Television Quarterly 


Amateur Television Quarterly (ATVQ) is a one-of-a-kind 
publication for hams who are interested in sending and 
receiving their own television signals. Amateur Television 
(ATV) is a lot of fun! 


Have you heard about using ATV while hang gliding, hot air 
ballooning, or for public service events? 

How about ATV in the payload of a helium balloon at a 
hundred thousand feet, sending video showing the earth's 
curvature? 


If not, then you need to subscribe to ATVQ and find out what 
you've been missing. 


For a little history behind ATVQ and the Amateur Television 
publications that preceeded it, we have provided a link to an 
article by Henry Ruh (KB9FO) that appeared in the April 
1991, Vol. 4 #2 issue of Amateur Television Quarterly. 
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Turn your Raspberry Pi into a live HDTV 


transmitter 


By Alexandru Csete, OZ9AEC 
http://www.oz9aec.net/ 


In a previous article I wrote about using the UT-100C DVB-T 
modulator on linux and I promised to follow up how to use 
the modulator with live video sources. In this article I am 
going to describe how to setup the modulator on a Raspberry 
Pi equipped with a RaspiCam camera module, effectively 
turning the Pi into a live HDTV transmitter. 


Raspberry Pi 


The setup can be made small enough to be carried by a 
medium size drone and the range can be increased using 
power amplifiers. If you do that be sure to comply with the 
radio regulations applicable in your country. In particular, 
transmitting with significant power in the UHF TV bands will 
most likely get you into trouble. Your best bet is to get a ham 
radio license and use the 23 cm band. 


The setup I am using performs the following tasks: 


e Capture H.264-encoded video from the camera using the 
raspivid application. 

e Convert the H.264 bitstream to constant bitrate and DVB 
compliant MPEG-TS stream using ffmpeg 2.2.2. 


e Send the MPEG-TS stream to the UT-100C modulator 
using tsrfsend application. 
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In my own setup I also use a 20 dBm power booster to 
increase the range. 


The idea for this setup, in particular for using the latest 
ffmpeg for MPEG-TS generation, comes from Evariste FSOEO 
who published it on the Viva DATV forum. In fact, he has 
made a complete Raspbian image available for download for 
those who want a quick and easy way to get started. While 
his image works well, it will limit you to the software 
available at the time when he built the image. 

- SS is VF IT 
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Raspberry Pi HDTV transmitter 


To get an idea of the video quality you can expect from this 
setup check out these test recordings I have published on 
Youtube. Be sure to check out the recording of the HEAT 2X 
rocket being fueled with liquid oxygen at -180°C. They were 
all recorded over the air using the Rocketcam 1 prototype 
setup and an RTL2832-based DVB-T dongle with modified 
drivers to work in the 1.3 GHz band. 
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In the following sections I will describe each component of 
my setup. 


Step 1: Raspberry Pi and camera 


The first thing to do is to ensure that you have your 
Raspberry Pi up and running with an up to date Raspbian 
image and the RaspiCam. You can use this tutorial on the 
Raspberry Pi website. You should definitely get acquiantened 
with the raspivid application that is used to capture H.264 
encoded video with the camera module. It is a great tool and 
you will also find it useful for other tasks. 


I suggest you create a working directory, for example 
~/dvb/, where you can put the scripts and binaries used for 
the DVB-T setup. 

Step 2: The UT-100C driver 


You can download my binary driver built for kernel linux-rpi- 
3.12.19+: usb-it950x.ko. 


I have also published instructions, how to build the driver on 
the target (Raspberry Pi). You may have to do this if my 
driver is not compatible with your device. 

In either case put the usb-it950x.ko file in the working 
directory, e.g. ~/dvb/. You can test the driver by plugging in 
the UT-100C dongle and loading the module: 


$ cd ~/dvb 
$ sudo insmod ./usb-it950x.ko 


To remove the module: 


$ sudo rmmod ./usb-it950x.ko 


CQ-DATV 14 - August 2014 


Step 3: Get ffmpeg 2.2 or later 


At the time of writing ffmpeg seems to be the only open 
source application capable of muxing H.264 video into DVB 
compatible, constant bitrate MPEG-TS. The downside of the 
ffmpeg muxer is that it adds a 5 second latency to the 
transmission. We'll have to work on this. 


My binary built with libc-2.13 is available here: ffmpeg. 
However, here you really have the opportunity to learn 
something by cross compiling your own ffmpeg. Just follow 
the instructions from the ffmpeg wiki which is what I did with 
the following choices / changes: 


e I didn't build any addon libraries as I only want to use 
ffmpeg for TS muxing. 

e During menuconfig of the crosstoll-ng under C library 
select eglibc 2.13 or whatever version comes with your 
Raspberry Pi. 


You can find which version of libc you got on you pi by 
running the following command in the Raspberry Pi console: 


$ Il /lib/arm-linux-gnueabihf/libc-* 
-rwxr-xr-x 1 root root 1200240 Mar 20 23:00 /lib/arm-linux- 
gnueabihf/libc-2.13.so* 


As you can see I had version libc 2.13 installed at the time of 
writing this article. 


Put the ffmpeg binary(ies) in the same working directory you 


created earlier and check that it works: 


Continued next page.... 
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$ cd ~/dvb 

$ ./ffmpeg -v 

ffmpeg version 2.2.2 

built on May 29 2014 23:17:41 with gcc 4.8.2 (crosstool-NG 
1.19.0) 20130603 (prerelease) 

configuration: --enable-cross-compile --cross- 
prefix=/home/alc/embedded/rpi/ffmpeg/ctng/ 
arm-unknown-linux-gnueabi/bin/arm-unknown-linux- 
gnueabi- --arch=armel --target-os=linux 
--prefix=/home/alc/embedded/rpi/ffmpeg/deploy 


libavutil 52. 66.100)/ 52266. 1100 
libavcodec 5552027 55.52. 102 
libavformat 55.33.1007 55: 33.100 
libavdevice 55. 10.100 / 55. 10.100 
libavfilter 4. 2.100/ 4. 2.100 
libswscale 2S NO Zs) 2S LOZ 


libswresample 0. 18.100/ O. 18.100 
Step 4: tsrfsend 


Finally, we need an application that can talk to the UT-100 
modulator, configure it and send the MPEG-TS steam to it. 
You can write your own application based on the API docs 
that come with the driver package or use the tsrfsend 
application included in the UT-100C Opencaster Bundle. 


There is no license included with the tsrfsend application so I 
can only assume full copyright; however, I hope I will not get 
into trouble for sharing my armhf binary with you: tsrfsend. 


If you have the sources you can simply build it on the 
Raspberry Pi, or try the cross compiler you created for 
ffmpeg. In either case you should apply the patch that I have 
articleed on the Avalpa forum. 


Put the tsrfsend binary into the same working directory 
where you put the driver and the ffmpeg application. 
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A few hints how to test the tsrfsend application are available 
in my previous article. 


Step 5: Connecting the pieces 


We need a way to (1) send H.264 video from raspivid to 
ffmpeg and (2) send the MPEG-TS from ffmpeg to tsrfsend. 
Since all these applications can operate on files the easiest 
way to connect them is using named pipes (aka FIFOs). 


We can create two named pipes in the working directory: 


pi@raspberrypi ~ $ cd ~/dvb 
pi@raspberrypi ~/dvb $ mkfifo videoes 
pi@raspberrypi ~/dvb $ mkfifo videots 
pi@raspberrypi ~/dvb $ Il 

total 0 

prw-r--r-- 1 pi piO Jun 4 22:37 videoes| 
prw-r--r-- 1 pi piO Jun 4 22:37 videots| 
pi@raspberrypi ~/dvb $ 


The names videoes and videots refer to video elementary 
stream and transport stream respectively. Having the pipes in 
place we can now launch the raspivid, ffmpeg and tsrfsend 
applications sequentially using the pipes for input and output. 


In the following example I use a 6 MHz channel, QPSK 
modulation with rate 1/2 FEC, 1/4 guard interval and 8k FFT. 
With these parameters the channel capacity is 3.732 Mbps 
which is what we set the ffmpeg muxrate to. THe video rate 
must be lower than that and leave sufficient margin for 
bitrate fluctuations. Therefore, I have set raspivid to capture 
1280x720 pixel frames at 30 frames per second and 3.3 
Mbps video bitrate. 


The following lines should be copy & paste-able into a 
terminal or a script: 
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raspivid -n -w 960 -h 720 -b 3300000 -t O -fps 30 -g 90 -pf 
high -ih -o videoes & 

./ffmpeg -loglevel error \ 

-framerate 30 -i videoes -minrate 3.1M -maxrate 3.5M 
-vcodec copy \ 

-f mpegts -mpegts_original_network_id 1 
-mpegts_transport_stream_id 1 \ 

-mpegts_service_id 1 -mpegts_pmt_start_pid 1000 
-mpegts_start_pid 1001 \ 

-metadata service_provider="YOUR CALL" \ 

-metadata service_name="COOL TV CHANNEL" \ 
-muxrate 3732k -y videots & 

sudo ./tsrfsend videots 0 1280000 6000 4 1/2 1/4 800 


Note that I am using "sudo tsrfsend" because I did not 
configure any udev rule for the modulator that would allow 
using it as regular user. If you want to run the application as 
regular user, create a udev rule as I showed it in my previous 
article. 


In the example I am using 1.28 GHz carrier frequency which 
is in the DATV segment of the 23 cm amateur radio band. If 
you don't have a DVB-T receiver that works at that frequency 
you can change it to some UHF frequency and use your 
regular digital television to receive it provided that it can do 
DVB-T and you are only transmitting in your lab with very 
low power. Check the regulations in your country to know for 
sure what you may and what you may not do. 


I have modified the RTL2832, R820T and E4000 drivers to 
allow tuning to L-band frequencies by these tuners. 


We can also use ffmpeg to read from a file instead of the 
camera. In that case we use "... -re -i videoes ..." to transmit 
in real time, otherwise ffmpeg will read and send the file as 
far as it can read it from the SD card. I haven't tested this 
option much as I am only interested in live transmissions for 
now. 
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I hope this guide was helpful and I am looking forward to see 
who will make the first handheld HDTV transmitter using a 
Raspberry Pi and a UT-100C modulator and in particular who 
will make it work from a flying drone. 


A Little Light Humour 


I have been in many 
places, but I've never been 


in Cahoots. Apparently, you 


can't go alone. 
You have to be in Cahoots 
with someone. 


I've also never been in 
Cognito. I hear no one 
recognizes you there. 


I have been in tolerable, 
but they couldn't put up 
with me there. ((:-)-((:-)- 


I have, however, been in 
Sane. They don't have an 
airport; you have to be 
driven there. I have made 
several trips there, thanks 
to my friends, family and 
work. 


I would like to go to 
Conclusions, but you have 
to jump, and I'm not too 
much on physical activity 
anymore. 


I have also been in Doubt. 
That is a sad place to go, 
and I try not to visit there 
too often. 


I've been in Flexible, but 
only when it was very 
important to stand firm. 


Sometimes I'm in Capable, 
and I go there more often 
as I'm getting older. 


One of my favorite places 
to be is in Suspense! It 
really gets the adrenalin 
flowing and pumps up the 
old heart! At my age I need 
all the stimuli I can get! 


I may have been in 
Continent, but I don't 
remember what country I 
was in. It's an age thing. 


Author Anon A Moose 
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VKSRDC Update 
By Richard Carden - VK4XRL 


Having read the article from David Carwana in CQ-DATV 12 
and after speaking to Trevor, we thought it would be a great 
idea to update certain aspects relating to the digital repeater 
as it was the latest here in Australia and it's been over 
1lyears since we here in Brisbane went digital. 


I then contacted David via email and raised a few points 
regarding this installation. I am grateful to say he was more 
than happy to provide further information so I am 
appreciative of the comments and feedback provided. 


Receivers. 


The 23cm digital receiver is a commercial unit being a Humax 
Satellite receiver while the analogue unit is a brand new 
Pacific Satellite receiver PSR500. 


All of the equipment on the repeater site is switched off when 
not in use, the only exception to this is the 12v supply, DTMF 
controller and Raspberry Pi. This is because he has to pay for 
all power used. 


DVB-T Modulator. 


This is a Clearview SD1010 again a commercial unit available 
from Kristal Electronics in Townsville (Australia) for a very 
good price. 

It has one only composite input with a maximum power 
output of around -16dbm. David has interfaced this to the 
W6PQL 70cm power amplifier via a Mini Kits PAG-103 
amplifier then into a DGOVE PA70-M-7W providing around 2 
to 3 of drive. This in turn feeds via a coaxial divider to two 
CA-16 antennas modified for 70 MHz. 
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ENTER MENU LOCK 
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CLUBAR View 
Clearview SD1010 Encoder / Modulator 


The 23cm receive antenna has been taken care of by using a 
homemade vertical collinear of about 8.5db gain. This feeds a 
LNA-23-BP-F preamplifier and splitter into the two satellite 
receivers. 


Switching for the repeater is being taken care of via DIMF 
codes at this stage. A signal has also been received in 
Whyalla which is about 56Km from the repeater site. For 
those transmitting 23cm DATV, the SR-System boards are 
being used while the FM transmitters are from Mini Kits in SA. 


After some discussions with David it was realized that the 
settings being used for 23cm DATV produced a very wide 
bandwidth. David has now changed these so symbol rate is 
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The modified CA-16 
antennas 


al ORT Beas 


4286 and FEC % with a bandwidth of around 6 MHz. An 
interesting point that I raised with David was the FM 
transmission standards. The WIA bandplans call for two FM 
frequencies, one at 1250 MHz and the other at 1283 MHz 
with a bandwidth of +/-9 MHz. With these settings you only 
get around 0.5v to 0.7 P/P video output from a normal 
satellite receiver therefore you will need an external video 
amplifier if the receiver has no video level control to increase 
the gain to 1v p/p. 


As David has said the control is via DTMF on two meters with 
5.8 GHz link backup via a Raspberry Pi. 
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The rack containing 
VK5RDC 


Since being in contact with David I purchased one of the 
DVB-T modulators and for the price about a third of the SR- 
System boards it works very well, maybe a dual system will 
be available later? Other units are available that have dual 


HDMI inputs and are fitted into a one unit rack layout. 


Thank you David for your input. 
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Friedrichshafen report 


mit HAMtronic - Elektronik, Intemet, Computer 


Darren Storer G7LWT reports:- 


Darko (OE7DBH) is very worried about the loss of 23 cm due 
to the introduction of "safey of life" aviation navigation 
services from the Galileo satellites. Darko is recommending 
that amateurs move their DATV to 70 cm using a narrow 
bandwidth form of DVB-T, with an H.264 codec for greater 
data rates and improved resolution. 


Darko DATV amps 
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The Winter Hill TV Club (MOWTV) purchased one of Darko's 
amplifiers to provide a significant boost to the output of the 
club's DTX1 DATV TX, here is a picture of the module: 


23cm dvb-t Power Amplifier 4 Watt Output 


init om 1270 nares 
V 


Max Smw 


Freq. range 
1230 ~ 1310 MHz 


Power solution for HV100 . DC101, BR100 and UT100 TX serie from HiDes 


With greater than 50 dB gain, designed for the ultra linearity 
requirements of COFDM DVB-T, this intermediate amplifier 
module will easily cope with the QPSK DVB-S output from the 
DTX1 DATV TX. 


The AGAF stand was very busy until the AGM was held in the 
late afternoon. Prof. Dr. Uwe Kraus, (DJ8DW) once again 
demonstrated his famous DATV link from a local mountain, 
down to the Hamradio 2014 Messe Halle where the AGAF 
stand displayed the output. Uwe was very pleased with his 
latest narrow band GMSK/QPSK (2 MHz) RX/upconverter for 
70 cm DATV. The new RX has very low power requirements 
and can be powered via the coax from a standard DVB 
satellite RX. 
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‘ Left: 


Right 
AGAF Klaus DL4KCK 


70 cm DATV Dongle HDTV 


H264 in only 2 MHz 
Below: 


Portable DATV 
DBOQI 


Below: 

Calvin from 
www.hides.com.tw helps 
with software advice 


5 
AGAF DATV Inc Latest Narrow Band 
GMSK RX 70 cm 
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NEW STYLE AERIAL ROTATOR WITH 


ELECTRONIC SERVO CONTROL 
By John Hudson G3RFL 


This is how I got around the problem of turning remotely my 
pump up mast and getting an accurate direction reading. I 
use 23cm and 3cm at the moment for ATV. 


I first looked at the ELECTRONIC compass devices on the 
market and I wrote about this in a previous CQ-DATV. 


Then I needed to turn the mast which was too heavy for a 
motorised unit and these rot after 2 years anyway, so I 
thought of using a Linear actuator which are fairy cheap on 
Ebay now. 


These tend to be 24V and would run too slow on 12V so I 
jacked up the supply with an external 12V battery that gets 
trickle charged when not rotating. This is added to the input 
13.65V and the speed can be controlled via the PIC PWM 
output so that when it gets near to the PRESET set-point it 
can slow down. 


I put 32 PRESETS in but that could be made less or more.To 
date I have only used about 10 so far. The Presets are just 
incremented through with one of the buttons. 


On the controller, we have Manual clockwise and anti- 
clockwise buttons, a Station (PRE-SET) select button and an 
AUTO button. 


The display shows you where your mast is pointing with a 
sensor stuck on a small tube, weatherproofed and mounted 
on the side of the mast about 8 feet off the ground and 6" 
away from the mast. 
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The Top line of the display has PRESET info and we also have 


left and right symbols telling you the direction the mast is 
going. 


Both the SENSOR and the DISPLAY are I2C and the display 
works in 4 bit mode at 9600 baud. The Display is a nice BLUE 
one from Ebay. 


The actuator had a lever coupling to the mast and the 
actuator is mounted about 8" off the wall. Pressing AUTO 
activates the actuator till the directions agree in a servo type 
loop. 


I used 12V Relays to switch the direction and the external 
battery. A FET was used to set the volts from 12V to 24V 
under Software control. The current when running was about 
1 AMP. 
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At the moment I get about 110 DEG travel with this actuators 
min / max length. 


Internal view of the 
controller 


Ls 
a 
“W 
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Rotator Controller PCB (NOT TO SCALE) 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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EXTERNAL LEAD ACID BATTERY 


=OoOtgtrton 


z*OoO~-""O 773 07 


a ~v"toO ZOTAN 


asPIc ser4ei2 POYNATRON 
AERIAL LINEAR ACTUATOR 
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Stan Lebar and the Apollo 11 TV camera 
by Trevor Brown G8CJS 


It is now 45 Years since the 1969 July Apollo 11 launch put 
Americans Neil Armstrong and Buzz Aldrin, on the moon. 
They took with them a very special TV camera developed by 
Stan Lebar and his team at Westinghouse. 


The camera Stan's team developed and built ran at 10 fps 
using 320 lines. Rather a non standard TV signal, but at the 
time nobody knew if live pictures from the moon would be 
possible, so the transmission path was via the telemetry 
channel and was shared with voice and biomedical data. The 
bandwidth available for a television signal was only 500 KHz, 
Stan's team had to engineer from scratch the camera which 
had also to withstand Lunar temperatures of -184 C to 101 C 
so this was rather a special camera The tube was supplied by 
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military and no pictures of the tube were permitted. 

The Apollo 11 mission was tracked at three locations 
Goldstone, Honeysuckle Creek, and Parkes, the telemetry 
was recorded onto 1" tape by M22 recorders. NASA hired RCA 
to build a standards converter to process the images in toa 
525 line TV signal. The tracking stations converted the 
signals and transmitted them by microwave links, Intelsat 
communications satellites, and AT&T analog land lines to 
Mission Control in Houston. By the time the images appeared 
on television, they were substantially degraded. Stan was 
delighted to see his camera working, but was always 
disappointed with the quality; he knew it was capable of 
much better results. The problem was not the camera but the 
standards converter and transmission path. "No one was 
unhappy," he said. "We were all in seventh heaven". America 
had pulled off the impossible. The Nation had landed a man 
on the moon and showed the world, via live television, that it 
could be done. 


The live pictures were viewed at tracking centres on monitors 
that worked on the 10 fps 320 line standard and reports 
confirm that these pictures were considerably better quality 
than what the rest of the world saw. 


The original high quality was preserved via the M22 telemetry 
recordings. The engineers boxed the one-inch telemetry 
tapes wound onto 14-inch canister reels-which served no 
other purpose than to provide backup if the live relay failed- 
and shipped them to the Goddard Space Flight Center. From 
there, the tapes were sent to the Washington National 
Records Center in Suitland, Md. 


In 1997 a phone call from a British author, to Sarkissian, who 
had been part of the Parkes team, raised the issue of the 
location of the M22 tapes, Only one had ever surfaced in 
Australia which was a copy of one of the tapes sent to 
Goddard. Everyone assumed that NASA had the originals 
stored away safely. This did however start a search in the 
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states by Stan Lebar, Bill Wood and Richard Nafzger, for the 
original M22 recordings with a view to unlocking the true 
quality of the Apollo 11 camera and showing the world some 
improved quality recordings of this historic mission. This has 
been a long and exhausting search and in what one of the 
American papers headlined as "One Giant Blunder for 
Mankind" it would seem the Apollo 11 telemetry recordings 
no longer exist and are presumed wiped. 


In 2004 a machine was located and the Australian tape was 
replayed. It contained chatter and simulation data only, no 
pictures. 


What the search did reveal was that NASA had hired the 
Applied Physics Laboratory (APL) near Baltimore to modify 
two Ampex VR-660C 2" helical VTR's to record the 320 line 
pictures. This machine only recorded the pictures received at 
Parkes. 


Sarkissian found a letter and a photo showing two Ampex 


VR-660C recorders and a man who may have operated them. 


The letter, written by the former Parkes director, suggested 
the operator worked for APL. They uncovered the identity of 


the man who had indeed modified the two Ampex VR-660C's. 


Now also in his 80s, the former APL employee confirmed he 
had modified the recorders and recorded the original 
moonwalk pictures, he packed the tapes and personally 
delivered them to APL. 


Nafzger found five two-inch videotapes only, but when a 
machine was located these tapes too turned out to be blank. 


So it may seem the rest of us will never get to see the true 
quality pictures produced by the Apollo 11 mission. Stan 


and 13 missions it was never used again, Stan had proved 
what could be done and a higher definition colour camera was 
used on the following missions so presumably a greater 
bandwidth had been allocated. 


In addition to Apollo 11's lunar camera, Lebar also managed 
the Apollo color TV, Skylab series and Apollo-Soyuz Test 
Project camera programs. On behalf of his Westinghouse 
team, Stan Lebar accepted the Emmy Award in 1970 from 
the Academy of Television Arts and Sciences, for 
"Outstanding Achievement in Coverage of a Special Event." 
He retired in 1986 after a 33 year career with Westinghouse. 


https://www.youtube.com/watch?v=OVcQ4CvGell&feature 


http://www.nasa.gov/pdf/398311main_Apollo_11_Report.pdf 


Lebars camera did prove that pictures were possible from the 
moon and although it was sent as a back up on the Apollo 12 
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Philips TV history 
Reprinted from TV-AMATEUR 173 


The traditional Dutch radio and TV manufacturer Philips has 
disposed its remaining shares in "TP Vision" (which 
manufactured Philips TV sets for Asia and Europe) to the 
Taiwanese partner "TPV" some months ago. Thus ends the 
long dying of an outstanding TV development tradition, from 
TV studio equipment to TV sets. There were early video 
camera tubes from Philips and later a huge TV cathode-ray 
tubes factory in Aachen (Germany), that even delivered 16:9 
colour CRTs to competitors like Grundig, Loewe and 
Panasonic. 


In 1936 the first Philips TV showed up at "Radio Olympia" in 
London, and their first colour TV set was built 1964. Starting 
the PAL colour TV broadcasting era all over Europe. In 1967, 
handy size Philips colour TV studio cameras were equipped 
with their own tiny "Plumbicon" camera tubes. But there were 
other big brands to set the pace: PAL was developed by 
Walter Bruch at "Telefunken" (Germany), the famous 
"Trinitron" colour CRT was built by Sony (Japan), and the first 
european TV set with Stereo audio was a "Loewe" 

(Germany). 
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One big asset regarding TV picture quality was developed by 
Philips engineers in the eighties - the 100 Hz storage display 
electronics stopped the annoying flickering of european 50 
fps CRTs with interlaced video. Further developments like 
"Digital Scan" were only useful with still pictures, but around 
1995 the "Natural Motion" video processing with movement 
prediction pointed to the right direction. Only in 2000 with 
"Digital Natural Motion" there was enough processing power 
to display flicker-free smooth video. 


Another trick was developed by Sony: DRC (Digital Reality 
Creation) tried to show more detail than the analog video 
chain was able to deliver, so Philips had to give an answer 
with "Pixel Plus" processing. The climax of CRT development 
was the first 16:9 TV set with HDMI input (Philips 32PW9551) 
in 2006, but only 800 lines of resolution. In 1997, the first 
european flat screen TV set came from Philips for 15000 
Euro, giving 42 inches diameter and mere 852x480 pixels 
resolution from a Fujitsu screen. A much better Plasma TV 
was the 32PF9964 for only 6000 Euro in 2001. 
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The unique highlight of newer Philips TV history is 
"Ambilight", short for "ambient lighting" - an integrated 
coloured back side lighting system for television sets from 
2004 - and sold until now. Regarding HDTV: the european 
"HD-MAC" system with analog 1250p50 resolution was 
developed in the eighties by Philips and Thomson (France), 
but it came too early and got too costly. It needed flat 
screens and digital technology to bring high definition TV into 
the homes. 

www.heise.de 


Philips was suffering like Loewe (Germany) from 
competitor ‘s pressure by LG and Samsung (Korea). They 
dominate the worldwide TV set market, so Philips CEO Frans 
van Houten pulled the plug at the end of 2011 and sold the 
majority of TV production shares to TPV. Now the Dutch 
company is concentrating on medical technology systems and 
small consumer lifestyle products. 

www.futurezone.at 


Comment by Prof. em. Dr.-Ing. habil. Uwe E. 
Kraus, DJ8DW (AGAF president): 

Most details given by heise.de are not correct - I myself 
developed the 100 Hz storage display electronics (in my 
capacity of the head of the Digital Signal Processing group 
within Predevelopment of TV receivers at Philips, Eindhoven), 
constructed with my group the very first model based on the 
chassis K12 and demonstrated it 1981 at the FKTG 
convention in Ulm (Germany). This very first model had a 
picture memory built with 512 16k DRAMs controlled by TTL 
logic components. 

There were 50 Hz and 100 Hz CRT displays (K12 chassis) side 
by side in the conference room, both fed by a Laservision 
player. Some judder was present with my AABB system, but 
for the viewer was familiar with this effect from broadcasting 
cinema movies by television. Philips and Grundig (Germany) 
brought such 100 Hz TV sets into the european market in 
1983 already, ITT, Sony and Thomson came later. The 
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following movement prediction technology minimized the 
judder effect, but it was very expensive, so most 
manufacturers did not use it. I also designed the very first 
Philips all digital Picture in Picture system thus introducing 
the use of a picture memory in a consumer electronics TV 
receiver. This PiP system was shown at the Berlin Fair in 
1977. 


— — = ae 


Philips never had TV development labs in Bruegge (Belgium), 
only for production enhancement in order to simplify mass 
production. The "Iconoscope" was developed by Zworykin at 
RCA ‘s David Sarnoff Research Lab in Princeton, NJ (USA). 
Philips invented the "Plumbicon" camera tubes enabling a 
small TV studio camera body and excellent colour quality. The 
camera division was in Breda (Netherlands), but they sold the 
Plumbicon to competitors too. For some time Philips was the 
leading colour picture tube producer worldwide, the biggest 
factories were in Aachen (Germany) and Barcelona (Spain). 
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The Dutch company also developed an own colour TV system 
with luminance and two colour carriers on different 
frequencies within the video frequency range, but they never 
mastered interference effects caused by non-linear 
components. Instead they later supported Walter Bruch on 
his promotion tour for the PAL system. So my late colleague 
Wolfgang Steinkopf, ON7ST, travelled with the Bruch team to 
Spain and South America and calibrated the colour TV sets, 
above all the black setting. He once said "Black is the 
prettiest colour on TV", but also the white setting is 
important. There is the D65 standard, but on the tour he 
chose "Bruch white" - a colour temperature more convenient 
to Mr. Bruch. 


The "HD-MAC" standard was developed by the european 
consumer electronics industries in a common effort under the 
leadership of Philips (European project "Eureka 95"). 


Translation Klaus, DL4KCK 
www.agaf.de 


Download a Back Issue 


wa 
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Bluetooth - Serial TTL Module Review 
Mike G7GTN 


Whilst thinking about some more computer orientated control 
mechanisms for television projects Bluetooth seemed like a 
good option for me to further investigate. As we know this 
system operates in the ISM Part of the band on 2.4GHz but 
instead of using the more familiar Frequency Modulation 
technique these use Gaussian frequency-shift keying (or 
GFSK for short) 


If you look on eBay you will find two commonly available 
types of Bluetooth modules the first being the HC-05 which 
can act as both Master & also in Slave mode. The next is the 
HC-06 which will operate only in Slave Mode. Both are sized 
15mm X 35mm when mounted on the small carrier PCB 
which provides voltage conversion down to 3.3V required to 
operate the on board Bluetooth chipset from a nominal user 
supplied external +5V supply. Both modules will provide 
serial connectivity to a maximum of 1382400 baud. To me 
that sounds like would really be pushing some good luck to 
get reliable and constant connections! ? I stuck with using 
9600 baud for this review. 


I selected the type HC-06 as I had no requirement at this 
time to operate in Master Mode; my intended application is 
mainly from an Android Tablet or Smartphone for control 
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mechanisms. So the information presented here is geared 
towards this particular module. The HC-O5 by its very nature 
has more commands available for user configuration 
purposes. When first powered up the small on board indicator 
LED will be flashing constantly until the module is actually 
paired with a Bluetooth connection. 


Making Configuration Changes - Required 
Hardware 


To make any changes to the configuration we require an FTDI 
USB - Serial TTL breakout board based on an FT232RL chip. 
The connections are TX - RX & RX - TX and of course the 
supply rails to power the Bluetooth module. So in effect all 
pins are connected with the TX & RX pins crossed over to 
provide terminal and later project communication. 


Configuration Software - Terminal software 


Next we need some terminal application software, use 
whatever you feel most comfortable with as all has the same 
effect. I generally make use of Tera Term 
http://ttssh2.sourceforge.jp/index.html.en as this is installed 
on all my project systems. 


Command structure - The use of AT Commands 


You may already be somewhat familiar with AT commands 
from the early days of the computer modem, well these 
modules also are configured using a limited subset of these 
commands. We issue a command via our serial terminal 
using the form AT+<Command> and get a response back 
from the module. But we have a problem already! We only 
have up to one second to enter the required command. Apart 
from typing very quickly the easy option is to have an ASCII 
text file open of the commands and then just copy & paste 
these in to our terminal software's window. I have prepared 
such a File which is called ATCOMMANDS.TXT for you to 
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download from the usual CQ-DATV file location to accompany 
this article. 


So as in the image shown we want to set the baud rate to 
9600 we entered AT+BAUD4 the response we received back 
was a confirmation OK9600 that this change has been made 
and as part of the persistent settings also been stored. The 
communication speed will be 9600 until we change this again. 
The modules are generally supplied pre-configured to this 
starting baud rate. 


0K9600 


Another quick example to change the modules name (which 
is broadcast and hence discoverable) enter the following in 
your terminal AT+NAMECQ-DATV which will set the name to 
CQ-DATV and of course the module will reply with a response 
OKsetname in our terminals window. Notice that on this HC- 
06 type module no additional Carriage Return or linefeed 
combination is required to be entered by us. 


\o |B) & 


cr 
 COM4;9600baud - Tera Term VT 


OKsetnane 


When you go to connect to the module for the first time, you 
will be required to enter a Pin or Pass code to pair the 
devices. If you have not used the AT+PIN command to 
change this value our default will be 1234. 
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Bluetooth pairing request 


To pair with: 
CQ-DATV 


Type the device's required PIN: 


PIN containing letters or symbols 


< ©: Bluetooth 
My device 
GT-I8190N 


Paired devices 


CQ-DATV 
ie Q 
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The full range of recognised AT Commands for the HC-06 
(Slave) type modules are as shown in TABLE 1 below. 


AT No function 


AT+VERSION Firmware Version & Number 
AT+NAMECQ-DATV Change Devices Name 

- AT+PIN1234 Change Device Pin Pairing Code 
AT+BAUD1 1200 Baud 
AT+BAUD2 2400 Baud 
AT+BAUD3 4800 Baud 
AT+BAUD4 9600 Baud = Module Default Setting — 
AT+BAUDS 19200 Baud 
AT+BAUD6 38400 Baud 

_ AT+BAUD7 57600 Baud tel 
AT+BAUD8 115200 Baud 

AT+BAUD9 230400 Baud — a 
AT+BAUDA 460800 Baud 
AT+BAUDB 921600 Baud 

- AT+BAUDC 1382400 Baud 
Conclusion 


If you have a requirement to control any of your home 
designed equipment and wish to use any form of short range 
RF control then Bluetooth is certainly a very good option to 
look at further. It gets more interesting when you can create 
Android applications with sliding panels for your touch control 
surfaces. Obviously we can also create Desktop applications 
just as easily and control our projects via a Bluetooth Dongle. 
For the cost around £4 UK it provides an interesting 
diversion, even if just from doing house work. 


Now to Bluetooth and control the vacuum cleaner remotely 
from my very comfortable chair. 
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HAMRADIO report 2014 


- from Klaus DL4KCK 


Europe's biggest amateur radio fair, HAMRADIO, together 
with the new "Maker World" fair side by side at the 
Friedrichshafen exhibition halls, drew around 17100 visitors 
to Lake Constance. 200 exhibitors from 34 nations showed 
antennas, radios and technical attachments, and the amateur 
radio TV specialists were represented by ATV Munic and AGAF 
in the central hall Al like last year (and before). For the first 
time the supporting program in the Convention Center listed 
a big presentation of several european ATV repeaters in 
different languages. 


AGAF Stand with 3D Laptop 


Pierre-André Probst, HB9AZN, as host opened the series of 
lectures virtuosic in english, french and german in front of 
around 30 visitors, and Michel Burnand, HB9DUG, described 
in english the developments at ATV repeater HBOTV in the 
Alps since 1993, from FM-ATV to DVB-S and a full duplex 
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DATV link to HB9F (Schilthorn) as a gate to Germany and 
Austria. All lectures were given with laptop and beamer 
assistance. 


Roland Moser, HB9MHS, presented in german, technical 
details at HB9F on 3000 meters ASL, a central platform for 
the european ATV traffic. Ernst Weber, DJ7DA, showed how 
DBOQI in Munic is linked to many neighbour repeaters and 
described the development of modern technology units by 
DLIMFK (1I2C bus and software) and DHIMMT (home-made 
hardware), also demonstrated at the ATV Munic stand Al1- 
551. As principle the user control of nearly all repeater 
functions by DTMF, Packet Radio and D-Star data ruled. The 
ATV Munic club founded in 1990, has around 30 members 
and produces a weekly "ATV magazine" video with news from 
DARC and from Bavaria, transmitted over DBOQI and on the 
web: http://www.dbOai.de/ 


“= 5 att el | 
| "vetoes 

DATY Live on 70cm 

A I ; = yd 7 


Lately the licence for two central output frequencies on 23 cm 
(DATV and FM-ATV) was withdrawn by the german 
authorities, because the Galileo control center (new european 


Page 27 


GNSS) near Munic reported potential interference (Galileo 
centre frequency 1279 MHz +- 15 MHz). As a consequence 
they approved a 436 MHz output in DVB-T with 2 MHz 
bandwidth for DBOQI. In between Darko Banko, OE7DBH, 
who presented together with Calvin from "HiDes" (Taiwan) 
the new DVB-T products for TV-Amateurs and his own 70cm 
PAs in fleamarket hall A3, distributed a flyer showing the 
OEVSV paper being presented to the IARU region 1 
conference in September. It wants to block DATV operation 
on 70 cms in order to safeguard the amateur satellite portion 
of the band. In red ink he commented the cited text: "You 
want lose 70cm ATV band? No problem, Austrian amateur 
radio organisation helps you." 


AGAF Stand DJSDY GMSK DATV TRX 


After a coffee break Yvan Capo, FiUNA, gave an extensive 
lecture in french about ATV repeater F1ZEP on Mont Ventoux 
in southern France. It has many inputs and outputs controlled 
by the users with DTMF, one is a DATV-RX on 437 MHz with 
hor. polarization. Near Lake Constance is the QTH of ATV 
repeater OE9XKV above Dornbirn. Arno Krainer, OE9AKI, 
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showed in german its development assisted by schematics 
and pictures, i.e. of a rotating video camera and several 
home-made waveguide slot antennas on the roof of the cable 
car upper station. Latest additions were ATV links to OEOXTV 
and to DBOUTZ in Germany beyond Lake Constance. 


The final talk was given by BATC chairman Noel Matthews, 
G8GTZ, describing in english the special situation of british 
ATV repeaters. Around 100 active users can work up to 32 
ATV repeaters, many of them with a 437 MHz DATV input 
(backed by a bandplan entry). Another priviledge is the 
british ATV repeater output band 1300-1325 MHz (maybe a 
solution for the Galileo problem all over Europe?). Not only 
during ATV contests there are many contacts to France and 
the Netherlands, shown by lines and data online on the BATC 
webpage http://www.dxspot.tv/ 


ATV Munich Stand 


Beginning from 2015 there is a danger to lose 2310-2340 and 
2390-2450 MHz in Great Britain, and on 3 cm maybe only 
10350-10500 MHz will be usable for amateur radio. Noel 
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G8GTZ is convinced that it is still too early to adopt a DATV 
only input policy, but BATC is actively promoting DATV by 
selling 100 "DigiLite" DIY units and 50 DTX1 systems by now. 
900 members worldwide are giving a stable base for 
lobbying, also on the 70 cm band problems on IARU level, 
see www.batc.org.uk/Getting_Started/Hamradio2014.pdf 


. 
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DARA mobile webcam 


Another BATC highlight is the internet portal for amateur 
television at www. batc.tv/ 


Most UK ATV repeaters are streamed live with 16 
international repeaters from Australia, USA, Ireland and 
Argentina. 


Visiting the AGAF stand A1-246 in Friedrichshafen, Noel 
G8GTZ announced to register a BATC stand at HAMRADIO 
2015, maybe right besides the AGAF stand. 


On Friday we had no DATV live pictures from Austria to show 
there, because the long directional 23 cm antenna on the roof 
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of hall Al was pointing to the wrong place in Austria. So Willi, 
DC5QC, and Rudolf, DJBDY, used their mostly home-made 
DATV TRX equipment to demonstrate DATV contacts on-site 
with a show effect: waving to the small camera was received 
delayed on the RX monitor. Our friends from DARA (Dayton 
Hamvention organizers) at the stand opposite to ours moved 
their live webcam vehicle through hall Al again. Many AGAF 
members asked about the health situation of our chairman 
Heinz, DC6MR (again not present like last year), and wished 
him all the best. Update: he got his second eye surgery on 
Thursday after the HAMRADIO event, and we have good 
news: he is able to see much better than before now, without 
doubling effect. 


— a 


7 


ATV Munich Stand 


On Saturday our president Uwe, DJ8DW,, at first corrected the 
directional DATV RX antenna with help of the DARC ATV 
managers Iwo, DGOCBP, und Bernhard, DM2DXG. Then we 
got the usual excellent live video from Uwe’s hotel room in 
Austria showing the Isle of Lindau at the AGAF stand. DARA 
people were stunned about 3D video snapshots from 
Hamvention 2012 picked up at YouTube and demonstrated on 
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his 3D laptop with 3D shutter glasses by DL4KCK. The fresh 
AGAF DVD-ROM Nr.3 with all TV-AMATEUR issues from 1 to 
171, some goodies and many old and new ATV videos found 
reception, and some foreign AGAF members payed their 
annual subscription in cash. 


Uwe, DJ8DW, had many discussions on ATV matters around 
the fair ground, i.e. at an informal RTA meeting (german 
round-table construction for different ham radio interest 
groups including DARC). The new DARC VHF/UHF/SHF 
manager Jann Traschewski, DG8NGN, gave a talk to around 
20 listeners on his new crew members and some IARU region 
1 conference papers regarding ATV. He pointed out to treat 
every mode on 70 cm equally and announced to defeat the 
OEVSV paper. At a recent meeting in Brussels with EU 
officials and Galileo agents Jann and Ulli, DK4VW (DARC 
frequency management), were able to demonstrate the 
danger for ATV on 23 cm. A viable solution would be a new 
DATV band from 1300 to 1325 MHz all over Europe... 


Klaus, DL4KCK 


Balloon launch preparations HiDes Taiwan Darko OE7DBH Stand 
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Information 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (rwsmattnrtt) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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Copyright 


The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Digital Amateur TeleVision 


Exciter/Transmitter 
Is this the latest issue of CQ-DATV? Click here to go to our 


web site to check to see if there is a later edition available. 


now available from 


CQ-DATV, {2 


Le ES Issue 15- 
A more affordable DATV eS ee ra be ordered S a Pp te m be r 


Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 

Software Defined Radio (SDR) architecture allows many 

variations of |Q modulations 

e “Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

e As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

e Requires PC running Ubuntu linux (see User Guide) 

e Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


register on the web site 
to be able to see 


the PURCHASE page . 
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DATV News 
World DATV Party goes ahead 


Despite software issues the World DATV Party will go ahead 
as scheduled. 


While most activity in this annual global event is based 
around Amateur Radio ATV frequencies, Skype is used for 
Interstate and International connections. 


However Skype is currently grandfathering out older versions 
and the new version does not support import video from USB 
Dongles such as EzCap. These are used to take the output 
video as received from the ATV Repeater and send it to the 
remote anchor station. 


Fortunately Peter VK3BFG has found a temporary work 
around, but it will be depend on the administrators of Skype 
and their timetable. 


The event is on and will take place on Friday August 29 and 
Saturday August 30 (Melbourne Time) Friday night will be 
locals and interstate and should start around 8pm. We will 
make contact with the Brisbane DATV Repeater VK4RMG and 
also the new DATV Repeater, VK5RDC in Port Pirie. 


Saturday will commence at 10am to pick up WR8ATV in 
CQ-DATV 15 - September 2014 


Columbus Ohio. This repeater is located on the top of a tall 
building in downtown Columbus. All antennas are within 15 
metres of their corresponding transmitters. WR8ATV has 5 
outputs with one on 1268 Mhz DVB-S; it has 4 inputs. 


By contrast, VK3RTV has 3 inputs (one U/S at the moment) 
and two multiplexed outputs. The local anchor in Colombus 
will be Art WR8RMC. Some may recognise Art as one of the 
developers of the very innovative DATV Express. 


Around lunch time the event moves to the W6ATN network in 
southern California. 


There are nine linked repeaters based around a hub on 
Santiago Peak. Don, KE6BXT will be the local anchor. 


Later in the evening we expect to move to GB3HV and make 
some contacts into the UK. GB3HV has a Skype input and 
contacts can be made directly. 


There are a number of Melbourne based stations who are 
preparing for the event. Melbourne always puts on 
entertaining contacts with lots of show and tell. This year the 
new WIA supported ATV installation at the Eastern and 
Mountain Districts Radio Club will be active also. 


If you are unable to receive any of these repeaters direct, 
you can watch the activity on the BATC streaming site for all 
involved. Remember the dates, August 29 and August 30. 


Jim Linton VK3PC 


The 2014 ARRL/TAPR DCC 


The 2014 ARRL/TAPR DCC will be on Friday, September 5th 
through Sunday, September 7th at the Austin Marriott South 
in Austin, Texas. 
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DATV News 


The DCC has two days of technical forums on Friday and 
Saturday and a concurrent introductory forum on Saturday. 


On Saturday night, the banquet will feature an interesting 
speaker and the Sunday morning seminar will be 
"Introduction to SoC FPGA Programming for Mixed Signal 
Systems" by Chris Testa, KD2BMH. 


There will be free tables in the demo room to demonstrate 
projects and vendors to demonstrate products. 


Time is running out, so those interested in attending should 
register for the DCC and make hotel reservations ASAP. 


More DCC information is available at: 


Hello, since summer we are testing with Evariste FSOEO 
DATV transmission at very low Symbol RAte down to 250 
kS/s. 


it works very well with the image that is not too ashamed to 
face our old VHS recordings. 


You can see a sample of what I get here: 

It's a start, but it shows that narrowband DATV is also a 
solution in sight and we can explore this area on our bands. 
We should be able to get off SR 100 kS/s. These widths as 


narrow bands induced should concern DX men I guess. 


73 to all. Jean Pierre F6DZP 
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This conference is for everyone with 
an interest in digital communications 
— beginner to expert. 


Call Tucson Amateur Packet Radio 
at: 972-671-8277, or go online se 
to www.tapr.org/dcc = 
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DATV News 


Known DATV DX Records 


Known Digital-ATV DX Records 
updated 2014-08-23 


by Ken W6HHC 


124 KM JA6DME & JA6EES 2011-11-12 
Locations Mont Ten-Zan and Mont Ge-Zan 


450 KM HB9JBC & F4CXQ 2005-06-21 
Locations JN40CT (Sardinia) and JN12OH (Spain) 


341 KM JLIBLF & JH1IGED 2011-08-06 
Locations Mont Chokai-san and Mont Kashimayari-gatake) 


252 KM JA6BSPI & JASMFY 2009-11-03 
Locations ?? 


440 KM G4KLB & G1iLPS 2010-10-11 
Locations IOSOBR and |IO94EQ 
(tropospheric ducting - one-way DATV) 


419 KM G4KLB & MODTS 2010-10-11 
Locations Bournemouth, England and Yarm, England 
(tropospheric ducting) 


79 KM VK3RTV(RPTR) & VK7EM 2011-02-23 
Locations Mount Dandenong, Victoria and Penguin, Tasmania 
operators VK3BFG, VK3DQ , VK3WWW and VK3TRX 


252 KM JASGYU & JA6BJNR 2009-11-03 
(1 Watt) 
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696 KM FIFY to G8GTZ 2013-09-24 

(DVB-S 2MS/sec FEC=1/2 - - one way reception) 

696 KM G8GTZ to FiFY 2013-09-25 

(DVB-S 2MS/sec FEC=1/2 - - one way reception reported by FM) 
Locations 1091KH (near Basingstoke) and JN16VB (near Roanne, France) 


528 KM G3PYB & F5AGO 2013-09-24 
(DVB-S 2MS/sec) 
Locations near W YORKSHIRE and JNO6DP (near Poitiers, France) 


501 KM W4HTB & WB8LGA 2014-07-26 
(DVB-T QPSK FEC=1/2 2 MHz Bandwidth) - Tropospheric ducting 
Locations Bowling Green, KY and Marengo, OH 


373 KM G8GTZ & F3YX 2013-09-25 


(DVB-S 2MS/sec FEC=1/2) 
Locations 1091KH (near Basingstoke) and JN18AP (near Limours, France) 


290 KM W4HTB & W8ZCF 2014-04-12 
(DVB-T QPSK FEC=1/2 2 MHz Bandwidth) - Tropospheric ducting 
Locations Bowling Green, KY and Cincinnati, OH 


121 KM KH6HTV & KORZ 2011-11-21 
(video resolution HDTV 1080i - protocol ITU-T/J.83B QAM-64 - one-way DATV) 
Locations Cheyenne, Wyoming and Boulder, Colorado 


See more details at www.von-info.ch/hb9afo/records/recordse.htm 
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Editorial 
Welcome to CQ-DATV 15 


Lots Happening on the DATV scene with a major article from 
our new recruit Fabrizio Bianchi, IW5BDJ in Siena Italy. CQ- 
DATV is really evolving into a world ATV magazine, welcome 
to CQ-DATV Fabrizio, We hope to see more contributions 
from you in the future. 


Mike G7GTN has developed his OSD project to the next level 
with USB control. He also provides a simple RS232 interface 
for those that prefer this option, in a seperate article. 


Qatar's Es'hail 2 satellite also has interesting connotations for 
our hobby, geostationary communications that could link 
amateurs from Brazil to India. 


With the number of new satellites launched or scheduled for 
launch in the near future, this is an exciting time for amateur 
satellite communications and experimentation. 


In the July DATV Express update report, Charles G4GUO has 
received his ODROID U3 ARM-based micro-PC and reports on 
it's performance. 


Trevor has returned from his heart bypass operation and 
taken the time to explain what happened with the BATC 
committee. 


CQ-DATV shares a lot of members with BATC. Please try to 
attend BATC BGM on the 7th September to support our 
rescue plan. The club has been around since 1949 and is a 
pillar of support for ATV. 


Let's put a new management team in place that will maintain 
and lead BATC into the future. I know you may not have all 
had plans to attend the BGM, could these be revised as your 
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support is vital to stop the new constitution being steam 
rollered through in the first ever BATC BGM. 


You have seen us all in action, you know we can deliver, now 
we need your support for our Plan on 7th of September. 


CQ-DATV 16 is being worked on as we speak, but you will see 
from Trevor's plan we would like to merge CQ-DATV and CQ- 
TV. The new magazine will remain as a monthly electronic 
magazine. ATV is fast moving and we need to keep up. CQ- 
TV has only ever managed three issues a year under the 
present team, this is not enough, paricularly if you are paying 
for four paper copies per year. 


Please sit back and enjoy CQ-DATV 15. 


1CQ-DATV 


Issue 11 - 
| May 2014 


ta i 
Raspberry Piss 
4 = 
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Calling all BATC members 


by Trevor Brown 


To say Iam unhappy with the BATC would be to put it mildly. 
I think I have been a member ever since I have held an 
amateur radio license in the 60's, finally joining the 
management committee in the early 70's. So what am I 
unhappy about? Well not the members that's for sure. I think 
they are all a great bunch. I am unhappy with the present 
committee, to the point where I have asked the club 
secretary to add a vote of no confidence in the entire 
committee at the forthcoming BGM so that they can be 
removed and replaced by a better team. This falls into two 
parts, why am I unhappy and how do we implement a 
solution that takes the Club forward in a positive & focused 
manner. 


The unhappiness started with the electronic distribution of 
CQ-TV and cyber membership. Many of the committee were 
unhappy, but it was the only way to beat rising postal costs. 
Electronic distribution is popular with the members and will 
now account for around 70% of membership. (sorry I don't 
have accurate figures, I have asked for them, but alas they 
never came). The problem is, it is change and change does 
not sit well with some of the committee members, who would 
like just to live in the 60's. Not a bad time I liked the music 
and would love to buy a new mini for £500, but let's face it, 
the world changes and we need to adapt to it and this is the 
main reason for a management committee to adapt our club 
to these changes not to try to hold back the frontiers of time, 
or we would be looking for a time lord to join committee. 


My plan was a club where everyone paid £4 membership, not 
membership bundled in with paper subscription. Every 
member to be able to download the electronic version of CQ- 
TV and if you want a paper magazine then purchase an 
additional subscription via the shop and pay the correct rate 
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for printing and posting, which should be at cost, seemed 
fair, if you want a fair run club that is. This meant that all 
members would pay £4, a club administration charge, and 
everyone who wanted a paper CQ-TV would buy it in advance 
at an additional cost via the shop. The problem was the paper 
members are not paying this £4 rate, their fee does not cover 
the cost of the magazine let alone the £4 administration 
charge. 


Let's do a little maths (sorry I hate maths too, fingers 
crossed I have it right) 2013 CQ-TV printing and posting 
£5,200.88 up nearly (£350 on the previous year) divide it by 
250 paper members (just a guess as BATC has not sent the 
data) and you have £20 per issue, the bulk going to UK 
members who paid £16 including £4 club membership (EU 
and worldwide do pay more) ... not really fair, if we had 
delivered 4 magazines, I will let you do the maths. 


Not only can we not buy a mini at 60's prices, we cannot 
print and post CQ-TV at 60's costs either. Rising printing and 
more so postage costs will be happening every year. 


When committee and I parted, we had 812 members. If they 
all paid £4 then our income would be £3,244 on top of that 
the on-line shop delivered £2,369 (2012) £5,613. Sounds a 
lot but the streamer is expensive in both site rental fees and 
data charges. The streamer site is sponsored, but I cannot 
see anywhere in the accounts where this is being collected 
and the On-line shop only seems to have delivered £262.72 
under its current management. 


Enter Ian Pawson who came up with an ingenious version of 
CQ-TV for iBooks which he hoped would expand Cyber 
membership. Created at no cost using free software. Yes you 
have got it, a lead balloon to those on committee wanting to 
expand the 1960's logic and drive everyone back to paper 
magazines, (perhaps the A5 version to fit in the pockets of 
their flares) and the audacity of using free software! Really. 
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They could not argue against the eBook so the fix was buy 
more expensive software, never mind if it could be created 
using free software. I think that is the 2012 £450.37 item in 
the 2012 column in the accounts for InDesign 6, (Just a 
guess) they never produced the eBook, they stopped Ian 
from distributing any eBook versions of CQ-TV he made and 
your current CQ-TV is produced on InDesign 5.5 (bit of a 
mystery where are the two versions of InDesign 6). 


Ian dodged the flak and created CQ-DATV. I contributed to 
issue 1 as I have to many other issues and other publications 
from Ham Radio-Today to the RSGB Society Journal Radio 
Communications. The backlash to my support for Ian was the 
April 2013 meeting of the BATC committee, which was 
maneuvered to a date I could not attend, and was 
unconstitutionally convened in that it did not have two club 
officers present. I was then removed from my position of 
chairman, without me being present to defend myself (this is 
called a kangaroo court. I will let you Google it). I was 
replaced by Noel Matthews, who said at CAT 13 he would 
only take the task on if elected unanimously. I understand 
this involved contacting the absent committee members by 
telephone....No I was not contacted so it was unanimous only 
amongst some. 


Ok I was hurt, the club has been a very large part of my life 
and a great number of the members are my personal friends. 
I have worked hard writing handbooks, creating PCB's, 
organising events, (even editing CQ-TV when we had no 
editor available) and of late creating and also running the 
BATC shop. I decided against calling an EGM and was just 
thankful I no longer had to work with people that behave in 
this way, but I would rather they did not run the BATC. 


Now we have an EGM to accept a new rather complex 


constitution, OK the old one was not perfect, the part of this 
new constitution I love the most is: 
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No Officer or Committee member shall be removed without 
first having been given an opportunity to put their case 
before the Committee. 


But that is what they did to me, are they sorry or do they 
just want to ensure none of them gets the same treatment, 
so call an EGM so the BGM will have this clause in how it is 
run. Does this lead us to "do unto others as you would have 
them do unto you"? Remember the guy with the beard, no 
not that one, the one who delivered "The Sermon on the 
Mount" 


The new Constitution also has the cronyism clause: 


The Committee shall have the power to co-opt additional 
members of the BATC to serve as Committee members or 
Officers, but the total number of Committee members and 
the President shall not exceed 11. All such co-opted 
Committee members or officers shall retire at the next G.M., 
but shall be eligible for election at that G.M. Co-opted 
Committee members have full voting rights. 


Full voting rights makes them full committee members for 
the next 2 years and the BGM has never even seen them, so 
why is this? and why should they not present themselves for 
selection. 


Do we need a constitution clause "when you hold an election 
you abide by its outcome" silly really would we do otherwise 
"well actually we did". 


Let me finish with BATC LTD the Vote. 


The idea of moving our club into our company BATC LTD was 
discussed and agreed in committee by all being in favour bar 
one abstention, me (not quite the CAT 13 explanation), but I 
could see little value to you the members. But you spoke and 
voted in favour but were then overruled by the current 
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committee who seemed to have all had a change of direction 
for some reason. Perhaps because I did not stand down as a 
director of BATC LTD when my resignation was forced upon 
me? Or do I need to look in the accounts for evidence of 
recent trips to Damascus. 


BATC LTD has since been dissolved as a company, without 
my involvement or consultation. I have yet to sort that one 
out with Companies House. Its assets have been "brought 
into the club", not my words, I let you research who said that 
at CAT 13, but I think the VAT people will be on our case 
soon, that's why the streamer hardware and the two cameras 
were owned by BATC LTD a VAT registered company. 
Transferring around 6K of assets require us to pay VAT. You 
cannot just write them down to a few pound and sell them on 
to a non registered club or HRMC will be on your case. The 
cost of the election that was previously listed at £748.80 on 
an earlier version of the accounts (yes I know it is not 
obvious on the published version ). 

The accounts show little detail of these costs and need to be 
presented in a more itemised & coherent format for the 
benefit of the whole membership and how this election cost 
this needs some justification. 


I could go on but enough is enough, space here is limited so 
lets move to the solution 


What is the solution? 


Let's remove the present committee at the BGM and select an 
alternative committee, by adopting my motion of no 
confidence in the current committee. 


Let us also reject the new proposed constitution, at the 
hastily announced EGM. Its cronyism and its Sermon on the 
Mount and put in place a team that can deliver and do not 
need such clauses as they will be pulling together with a 
single common goal "rescuing BATC". 
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The New Team 
This will be:- 


e Trevor Brown ex BATC Committee (past BATC Secretary, 
CQ-TV Editor and Chairman) 


e Ian Pawson ex BATC Committee (past CQ-TV editor) CQ- 
DATV Editor 

e Clive Reynolds (ex BATC Committee) 

e Mike Stevens CQ-DATV Contributor 

e John Hudson CQ-DATV Contributor 

e Terry Mowles CQ-DATV Editor 

e Sue Hale Membership secretary 

e Richard Carden CQ-DATV Contributor 


How will it function? 


The new club will have a monthly electronic publication that 
will draw on the copy and circulation of CQ-TV and CQ-DATV 
called CQ-TV (incorporating CQ-DATV) and be a merger of 
the two magazines. 


Continue the paper magazine as a compendium being printed 
either once or twice a year depending on costs. This will be 
an additional item to the basic membership cost and can be 
subscribed to through the BATC online shop. Retain the £4 
charge for BATC membership. 


Investigate the jump in streamer cost from £2000 in 2012 to 
£3,688 in 2013, and see if collecting sponsorship can help 
defer this. 


The Online shop needs looking at, it produced £2,369 in 2013 
and only £262 in 2014 The existing constitution will remain, 
no voting members will be joining committee that have not 
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been voted in by the membership. 


The BGM's will remain i.e. the next will be in two years time 
SO we can report back on club progress, membership levels 
and activity. 


e Put the accounts into a modern package to produce files 
that can be understood by an accountant and deliver 
professionally audited accounts that can be understood by 
all. 

e Apologise to the VAT for any transgressions and settle any 
errors 

e Keep the £4 membership package, but collect this from 
the paper members too 

e All other BATC services to be maintained. 


Lets shake off the flares, and face the 21st century with a 
club that takes advantage of the changing world, meets 
challenges head on and is run for the benefit of its members, 
who share cost equally, with a fully elected committee at the 
helm. 


All you have to do is vote in favour of my motion of no 
confidence in the current committee at the BGM. You can 
read the full CV of the proposed replacement committee at 
http://www.cq-datv.mobi/cv/ 


Thanks for taking the time to read this, whether you agree or 
disagree please try and get along to the EGM..BGM and any 
other meetings that suddenly get announced. This is your 
Club and it needs your input at the meeting. 

Trevor Brown 


(Sorry, what's that you say Skippy, a BATC meeting, where ) 
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TV Amateur is a German language magazine. It is 
published 4 times a year. If you would like to 


subscribe, go to http://www.agaf.de/ 
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MAX7456 OSD Computer USB 


Controlled 
Mike G7GTN 


The MAX7456 OSD Modules that we have been using and 
configuring in different ways can also be easily controlled via 
USB if you ever had such a requirement to do so. I feature a 
simple eBay USB interface module and some custom cross 
platform desktop software. Total cost should be under £1.00 
($1.67 approx) if you use one of the Prolific (PL-2303) chip 
based Serial to TTL modules. 


= 


We need to connect the TX output pin of our USB converter 
to the RX input pin on our OSD Module also connect the TX 
pin on the OSD to the RX Pin on the USB. Simply put is just a 
crossover connection to allow correct communications 
between the two. We next have to place the control software 
on the OSD module using our FTDI USB Breakout. The file 
required is from the OSDUSB.ZIP downloadable from the 
usual CQ-DATV Magazine additional material location. 
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The Desktop Application is but a very simple example of 
serial communications, which you can of course update with 
things you would like available. This is written using the free 
software development package called B4J which is available 
from http://www.basic4ppc.com/android/b4j.html 


The compiler allows you to develop cross platform 
applications which are compiled down to native Java code 
which then runs on top of the Oracle Java Runtime 
Environment (JRE). Depending on what software you have 
previously run on your machine will determine if this runtime 
is already installed. If not you need to visit the Oracle website 
and download & install the following package 
http://www.oracle.com/technetwork/java/javase/downloads/j 
re7-downloads-1880261.html 
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The actual IDE only runs under the Windows operating Computer Control Application 
system. So to further develop the source code provided you 


will require access to a machine running Windows XP or The control utility consists of three files, the first being the 
above until you have completed your modifications and executable code. This is called OSDUSB.JAR this is launched 
created the final compiled Java runtime file. by double clicking on it. The other two files are firstly a basic 
HTML help file and lastly a settings file to store and also 

My USB Module happened to be based on the PL-2303 Prolific restore the Brightness White Level of video captions. The 
Semiconductors device, but really this is not relevant as long source is fully commented with explanations of other files you 
as you can obtain an operating system driver for the chipset will need to download to work further on this sample project. 
that your module is using. I have also tested this with the This is only required if you wish to expand this code with your 
much more common FTDI FT232RL based modules. own personal modifications. 

&9 MAX7456 OSD USB 2 TTL Serial Controller Utility = es 


acm 
"te 


if you also wish to just control the OSD module from your 


= 250 fantions / Salsians ¥ Communications favourite Serial Terminal instead of this application then the 
settings you will need are Baud rate 9600, 8 data bits, No 
Di \ethees whe od Clear OSD £OM2 x parity, Stop bits 1 
5. Gs ote of 
ie ae Te The commands shown in FIGURE1 are understood by the 
Close Port control code as presented. 
* OSD Functions et oa 
1-8 Display Captions from 1to8 
Cam Fenn Siow Fonts Banat O50 Shout 0 (ZERO) Clear Current Caption 
—— Help z. Project About Screen 
Clear OSD ae) Screen x Clear Whole Eeprom Area 
c Show NVRAM Character Set 
¥ OSD Character Brightness Level Video Character Text R Soft Reset MAX7456 
; — : porate ere : "Brightness Level 80% 
vi) 80% 100% — E Brightness Level 90% | 
90% 110% ar < Brightness Level 100% | 
. ‘ = Brightness Level 110% 
Value is set & saved on selection > : —————————e 
aici = hl I hope you will also have some fun with these modules and 


the possibility that computer control might bring to your 
— — —— - _ Amateur Television station operating. 
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Two Geostationary Amateur Radio 
Transponders on Es‘hail 2 


~~ 


Earth Coverage Es'HailSat-2 


Qatar's Es'hail 2 satellite will provide the first amateur radio 
geostationary communications that could link amateurs from 
Brazil to India. The satellite is expected to launch by the end 
of 2016 and will be positioned at 25.5 degrees East. 


AMSAT-DL President, Peter Guelzow DB20S, has provided the 
following information: 


Es'HailSat-2 will carry two geostationary "Phase 4" amateur 
radio transponders !! 


As a result of a concept proposed by the Qatar Amateur 
Radio Society, Es'Hailsat, the Qatar Satellite Company, have 
announced that their new, geostationary, Es'HailSat-2 
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AMSAT-DL President Peter Guelzow DB20OS at the 
Qatar National Day Station A71QND 


communications spacecraft will provide transponders for use 
by radio amateurs. The spacecraft is expected to be ready for 
launch by the end of 2016. 


Es'HailSat-2 will provide a 250 kHz linear transponder 
intended for conventional analogue operations in addition to 
another transponder which will have an 8 MHz bandwidth. 
The latter transponder is intended for experimental digital 
modulation schemes and DVB amateur television. 


Precise uplink and downlink frequencies remain to be finalized 
but the uplinks will be in the 2.400-2.450 GHz and the 
downlinks in the 10.450-10.500 GHz amateur satellite service 
allocations. 
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Both transponders will have broad beam antennas to provide 
full coverage over about 1/3rd of the earth's surface. Precise 
operational plans will be finalised over the coming months 
but it is anticipated that only quite simple ground equipment 
will be required to use this satellite. 


A team of amateurs, led by Peter Guelzow DB2OS (President 
of AMSAT-DL) are providing technical support to this ground 
breaking project which is expected to provide an exciting new 
phase of activity for radio amateurs for the 21st century. 


View from 36192 km above 0° N 25° 30’ E 


Es'hail-2 coverage area 
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Digital Repeater TV DVB-S 


71200 MHz 10 GHz 
By IW5BD) Fabrizio Siena JN53RH Italia 


The DIGILITE project is a system that is based on the 
transmission of TV amateur type DVB-S. 


te WYEIITE weet 


Transmission from home is usually in the range assigned to 
us amateurs of the 1,200 Mhz. 


In Figure 1 we can see a block diagram of a digital 
transmitter. 


DATV System 


Sistema di trasmissione video digitale DVB-S amatoriale 


Computer USB | Serialiser + --> fa Linear 
Interface [—* Nyquist _» Modulator * Amplifier | 


filter | Class-A 
4 _ = a 
| Camera | 
5 A | Out video Local 
— le Oscillator 
Composit 


Fig.1 Block Diagram 


If we receive an issue that is not in line of sight, we must 
build a repeater and put it on a mountain that is seen by both 
correspondents. 
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The repeater receives 1240 -1290 MHz and converts it to 
10440-10490 MHz, see Fig 3. To be able to receive the 
signals at home, we use a Satellite dish, LNB and a satellite 
type decoder (Fig.4). 


The ATVD DVB-S Repeater 1200 Mhz to 10 Ghz 


2 Panne! for - = 
Reception 1200 Mhz y P 
Coax to Waveguide Power Moniters 
Transitions 


Magic Tees 


Hore Ey 
Mixer iter 1 Watts Amplifier <2008 | 
a 
(Jecef]}— 
w 
Coaxial . | “We z 
coupler 7 Ose DRO This part is in pole outside ~ 20 48 5 
_ 10Ghe “~~ 5 
<< —— Detector 3 
1260-1300 Miz 7 - 
P.8. Filter Module 480 Mhz > 3 
BSDE@117A 480 Mhz Amplifier 2040 { 

or equivalent = Filter 15 dB out <x 


Amp Gain 25 dB 


Age Amp 


Figure 3 Block Diagram 
Digital Repeater 


Dysplay 2x16 
Tuning By W2KGM 


Figure 4 Repeater 
receiver system 


Parabolic disk with LMB 
modifier 0.1. 9400 Mhz 


Decoder Sat DVB Free Tv with Scart 
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Units of the DIGILITE system (Fig 1) and the DVB-S signal The connections of the 2 antennas are by 75 Ohm television 


receiver (Fig 4) are well described in other articles, so here coaxial cables and enter the coupler with coaxial input and 
we will describe how to repeat the digital signal from the output always at 75 ohms. 
mountain. 


Receiving Antennas 1200 Mhz 


We can get 2 antennas built on PCB material in four 
quadrants, coupled with a coaxial coupler with a loss of 3 dB. 


Fig.6 The 
The two antennas are mechanically supported by an aluminum 
aluminum sheet, 4 mm thick with dimensions 20 x 40 cm. support 


Between the pcb antenna's and aluminum base is added a 
thickness of 18 mm polystyrene foam with high density. 


The top antenna is made with the lower antenna properly 
anchored and glued to the aluminum surface, visible in the 


photos Fig. 5-6-7-8. 
> : ix 
| 


a a 
” & 
A 


4 


Fig.7 The 
receiving 
antenna 


“ The antennas have been taken from an article by F5AD, Link: 
na http://f5ad.free.fr/ANT-QSP_F5AD_Double-et- 
. quadruple_Quad_1255.htm 


Fig.5 The receiving antennas on FR4 and the 
polystyrene 
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Fig.8 The antenna with the lid and support post 


Coaxial Coupler 


The coaxial coupler is calculated to have an input and output 
impedance of 75 ohms. It was built with copper plumbing 
pipes, according to the following formulas: 


37,5 Ohm 


ZL 


75 Ohm 71 72 75 Ohm 


Z Acc 


20 75 Ohm 
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ZL for us will be 37.5, = 75/2, the point of union of the two 
75 Ohm cables. 


Z Acc= ZL x Z0 


So ZAcc = the square root of 75 x 37.5 = 53.033 Ohms 


Now we need to calculate a long line Lambda \ 4 with 
impedance of 53.033 Ohm. According to the following 
formula, we can calculate the ratio between the diameters of 
the two concentric tubes and then adapt to the trade 
measures. 


ZAcc= 138xLog = (D/ d) 


Where "D" is the inside diameter of the outer tube and "d" is 
the outer diameter of the inner tube. 

So we have that log (D / d) = ZAcc/138 

In our case we have Log (D / d) = 53.033/138 = 0.3843 


And yet we have that the ratio of the diameter by 10 raised 
to 0.3843 D/d = 2.422 
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If we use a copper tube of 12 mm diameter, "D" inside is 10 
mm and dividing by 2.422 "d" will be 10/2.442 = 4.09 mm. 
Round it down to 4mm. 


The construction is shown in Fig.9 


Fig.9 The coupler under construction 


For the length of the pipe elements simply calculate Lambda \ 
4 of the frequency that we want to use. 
For example, for 1290 Mhz we have: 

300000/1290/4 = 58 mm 


The center tube will then be exactly 58 mm long while the 
length of the outer tube will be such as to accommodate 
mechanical connectors which in my case are the type F to be 
able to adapt to the 75 ohm cable TV. 


The Bandpass Filter 
The output of the coupler enters a 5-stage bandpass filter 


with a bandwidth of about 40 MHz (1260-1300 MHz) anda 
loss of 1.5 dB. 
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The calculations for the size of the filter were performed with 
the program "Filtre.exe" and the filter is made with copper 
sheet of 0.5 / 0.7 mm. 


The filter is calculated using an input and output impedance 
of 75 ohms to match the input of the receiving module, 
BSDE8-117A. 


Details of the construction of the filter are shown in the 
Fig.9b & 10. 


Fig.9b Construction of the filter 
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Fig.10 The finished Filter 


The Receiver Module 


The output of the bandpass filter goes to a line preamplifier 

with a gain of 20-25 dB in the band 1200 MHz and its output 
feeds the reception module type BSDE8-117A or equivalent. 
Fig 11&12 


nvd00 
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Figure 11 The line amplifier 


CQ-DATV 15 - September 2014 


Fig 12 The receiver module, 
950-2150 MHz to 480 MHz IF 


The receiver module is driven by an I2C line through the two 
signals SDA and SLC (data and clock), in addition to the need 
for a 5 volt power supply and a + 30 volts for the tuning of 
the varicap. 


The module covers a reception band from 950 to 2150 Mhz 
therefore suitable to receive our band 1240-1300 MHz. 


Inside it has a PLL control circuit designed for digital satellite 
decoders, called SP5659. It has a much higher stability than 
the previous SP5055 PLL chip. 


In order to control the tuning of the module, we used the 
circuit of IW2KGH. The file "SinSh v2.1", modified to fit the 
new integrated PLL, is in the link where you will also find all 
the instructions for construction: 
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In Fig.13 we see the control circuit with the encoder for the 
tuning and three switches for other functions. 


Fig.13 Receiver control module 


In addition to all this, the receiver module has a pin for the 
control of AGC (Automatic Gain Control). Remember that it is 
very important in digital TV systems to have a very high 
degree of linearity in amplification and conversion. 

The output of this module (on pin 12) is a converted IF signal 
at 480 MHz. 


This IF signal must first be filtered with a filter with a 
bandwidth of 30 - 40 Mhz and then amplified with a chain of 
amplifiers to bring its output to a level of 10 - 12 dB. 


The 480 MHz Filter 


The filter is made of tinplate in a box the size of 72x72 mm. 
Details are shown in Figure's 14 &15. 


The 480 Mhz amplification chain 


It is made from IF amplifiers found in old analog TV systems 
as seen in Fig 16. Inside there are Philips hybrid amplifiers 
(OM336-O0OM339) with a bandwidth 40-860 Mhz, therefore 
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CoupLing Line 
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Figure 14 480 Mhz Filter drawing 
suitable to amplify 480 MHz signals. 


These circuits have a high dynamic range and amplification 
and are powered by 24 Volt to provide good linearity of the 
signal. 


Furthermore, the chain, composed of two hybrid amplifiers, 
has a gain adjustment allowing for an output between a 
minimum of 5 dB and a maximum of 15 dB. This signal is 
more than sufficient to drive the mixer (Fig.16b). 


All the parts so far described are housed in a box that is 
located in a framework sheltered from the rain. 
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From this box, a coaxial cable (75 Ohm) brings the signal and 
the 12 volt power to the rest of the converter, which is 

=e located in a sealed container on an external support pole with 
pa mm oem antennas for transmission and reception. 


External Parts 


May 03019 The Mixer 

trimer 

Capreitor The mixer is built on PCB laminate, 36x36mm, double-sided 
of high frequency type 5880 Rogers. Thickness 0.6 mm. 


The Mixer is an SMD component from Hittite, type H220 and 
can work from 5 to 12 GHz, datasheet: 

http://www. hittite.com/content/documents/data_sheet/hmc2 
20ms8.pdf 


At the mixer, in addition to the IF signal, is the local oscillator 
at a frequency of 10 GHz, generated by a DRO circuit. The 
resulting output signals are 10000 +480 = 10480 and 10000- 
480 = 9520 Mhz. 


The Mixer output is fed directly into the cavity (see Fig 16b). 


Fig 15 Photo of the 480 MHz filter and further 

dimensions The form of the 10 Ghz local oscillator is composed of a 
er as transistor by Siemens and a DRO which oscillates at a 
frequency around 10 GHz. 


The 10 GHz DRO oscillator 


“lS ~ 


Again, this circuit is built on PCB laminate, double-sided high 
frequency type 5880 Rogers. Thickness 0.6 mm. 


The circuit is based on an application note of the transistor 
BFP405 by Infineon. 


Left - Figure 16 The 480 MHz amplifier with Philips 
hybrids recovered from surplus 
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Link where we can find all the information for construction : 


Details in Fig.17 - 18 below. 


Fig 17 10 Ghz 
DRO LO oscillator 


Below - Figure 18 
Circuit diagram of 
the DRO oscillator 


(OSCILLATORE 10GHz 


—— a 


; | : iy = 1‘ oy es oa 
i 4 : ‘ oF % . 
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27 Ohms 
— 100 pF 
+3 
a}-- 18 kKOhms 
28.3mm 

Dielectr. resonator 

B69500-A9107 “= o 

SIEVENS _/ BFP405 10 kOhms 

Res. frequency: 9.1 GHz _———— = Q62702-F1592 

Temp. coeff.:0.0ppmy/K — . 

Qual. factor: 4400 SIEMENS 

i i i H ; . . Dielectr. constant: 38.0 - 
Fig 16b The Mixer with exit directly into the cavity ichberariay chiang ANOI2 Layo board vet 
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The 10 Ghz filter cavity 


At the output of the mixer, we have a product that will be the 
sum of the conversion between the local oscillator at 10 GHz 
and 480 MHz IF, but we will also have the difference, 
something that we do not need and should therefore be 
eliminated. 


We do this with a filter at its output and retain the signal of 
interest to us and that is the 10 Ghz + 480 Mhz signal. 


The filter that we have adopted is a filter of the cavity-type 
with a bandwidth of 50 MHz and an insertion loss of 3 dB. 


This filter was obtained from the notes of G3JVL. Link where 
you can see the project: 
http://www.microwave-museum.org/exhibits/mwm0023.htm 


Some details in Figure 19, 20 & 21 


Figure 19 The filter built with Sma input / output 
connectors 
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Waveguide 16 
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Fig 20 Measurements for the 10 GHz filter 


We can also use a filter found in old phone bridges as shown 
in Figure 21. 


Figure 21 Surplus Mixer and 10 GHz filter 


This filter has the same characteristics as the one built in- 
house, only with steeper skirt characteristics, as it is studied 
by an industry and then is completely treated to internal 
Silver, however the function is the same. 
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So all output of these filters have a clean signal free from 
spurii that can reach the amp to be amplified to the desired 
power. 

The Power Amplifier 

This has been found in surplus. That is an amplifier that with 
a few milliwatts of input is capable of giving 800-900 mWatts 
output in a band from 5.5 GHz to 13 GHz. 


This is the Link: http://www.componentsandparts.com/Bible- 
Belt-/Jca-5-5-TO13-5-ghz-microwave-power-amplfier. idx 


Some photos in Figures 22, 23, 24 


a” 


02/27/2008 
Figure 22 
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Figure 23 


Figure 24 


The signal from the filter at 10 Ghz makes it's way through a 
guide / coaxial cable and enters this amplifier, that suitably 
fed with the 12 volts, provides 800 mWatts output. 

This signal, again through a coaxial cable / guide goes into a 
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power monitor and then to the magic T. It is then divided for 
the 3 Horns. 


In Figure 25 we see the power monitor. 


a i 


Fig 26 The assembled system 


Thus we have control of both the input signal and the output 
power of the system. 


Fig.25 The power monitor with Sma outlet for AGC The Magic T 


The magic T is fed with the output of the amplifier and splits 
In Fig 26, we see a picture of the whole system, Mixer, Filter, it into three parts. 
Amplifier, Power monitor, magic T, 3 Horn Antennas. 

A normal magic T with input into mouth 2 splits the power 


At the output SMA Power monitor, we find a small part of the into two parts, mouth 1 and 3. Mouth 4 does not output any 
signal at 10 GHz, which uses a diode appropriate for this signal except for the return of stationary waves from any 
frequency and sends it to a circuit that amplifies this signal. mismatching of the two outputs 1 and 3. See the Fig 27 

It continuously sends out an appropriate phase and 

amplitude signal to pin 5 (AGC) of the receiver module. So let's see now how do we split the signal into three parts. 
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4 In this case, Suppose we input into mouth 1, we will have 
that signal divided into three parts roughly equal to the 
outputs 2, 3, 4. 


The equality of the three output signals depends on small 

3 mechanical devices that partialize the three outputs of the 
output 4 with bottlenecks and interference caused by a screw 
to divide the outputs 2 and 3. 


In Figure 28 and 29 we see these divisor signal. 


Parzializzatore di 
segnale all’ uscita 4 


Z 


Figure 27 Magic T 


We said that if we go with the signal into mouth 2 (Fig 27) 
we will have at outputs 1 and 3 a -3 dB signal and no signal 
on output 4, which is usually closed with a small ferrite to 
make any waves from the absorption of stationary waves 
caused by the mismatch of the antennas present at output 1 
and 3, in other words, this output is the function of a 
circulator. 


If we want to split the signal into 3 parts we have to use 
mouth 1 or 3 as an input. Figure 28 Here you can see a tab that partializes 
output 4 
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The Horn can be constructed with double-sided epoxy glass 
thickness 1.5 mm or with the copper plate of thickness 0.7 - 
0.8 mm. 


This program calculates the area of the 4 (2 + 2) triangles 
that make up the Horn given such data as, frequency, size of 
the waveguide and desired gain. 


With these parameters, the program generates an HDL file.Ps 
Fig. 30 that once you get the printed pieces to glue the paper 
and cut out the double-sided epoxy glass or copper plate . 


Fig.29 Here see the screw that partializes the signals 
at the outputs 2 and 3 


The construction of the transmit antennas at 
10 GHz (Horn) 


Fig.30 The design that comes out of the program 


The three mouths of the magic T suitably partialized go to Hdl_3b4.exe with the desired data 

feed the three antennas at 10 GHz which are of the Horn type 

with a gain of 20 dB on paper. From the printout, you get horn, as shown in Fig 31-32. 

For the construction of these Horn we referred to a program A system like this is already installed on the mountain, Campi 

called Hdl_3b4, this is the link: http://www.gqsl.net/n1bwt/ Chianti, from May 2014 with an optimal operation even 

Look for the line as shown below and select Download. though it has the double conversion as described in this 
article but does not have an AGC control to ensure the 

Third beta test version 3 (11/24/98) of HDLANT program - linearity range of the input signals and a constant power 

Download output. 
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Figure 32 The finished Horn 
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Figure 33 The current transponder on Mount Campi 


The system described in this article is currently under 
construction in my lab, each piece has been tried tested and 


put into operation, but the whole set has yet to be tested and 
assembled. 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 


choosing to apply this content to theirs or others 
computers and equipment. 


Page 27 


MAX7456 OSD PC RS232 SERIAL automatic reset for downloading would usually have a 100nf 


capacitor in this line. This is already fitted to the module 


PROGRAMMING INTERFACE directly to the processor RESET line and hence we require no 
duplication on our simple circuit. 
MIKE G7GTN Ae 
Pin2 Data (TD) 
You may have the requirement to programme these OSD Receive Data Pin 4 
Modules from a PC that has only standard Serial Ports eh as (RD) Lemley 
(RS232) available. If so this simple project might be of some Detect (DCD) 


interest. Pins 
in 
Ground 


Circuit description 


> 
¢ Pin6 
fel; Data Set 
tut ak Ready (DSR) Pins 
0.1 Ringing Indicator (Ri) 
PC RS232 Pin? 
GND — 


CON1 Request to Pin 8 
Send (RTS) Clear to Send 


(CTS) 


Practical Implementation 


TIIN TIOUT 


euie aes It was easiest for me to construct this simple circuit on a 


R20UT RIN GND small section of Veroboard. Connections to the OSD TX, RX & 
ell DTR pins were made using small female cable headers. 
~/ r) 


Y) 


All Electrolytics 1uf 16V 
Ceramic Disc 0.1 


IC1 Pin 16 +5V 
Pin 15 GND 


RS232 MAX OSD MODULE INTERFACE 


OSD TX RX RESET 


The RS232 voltage level conversion to +5V is handled by a 
MAX232 (or similar from other manufacturers) part. This 
requires the 4 x 1UF electrolytic capacitors as shown. R2ZOUT 
is designated as the RESET output to the OSD Module. This is 
the pin marked GRN (DTR) on the physical module. The 
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DATV-Express Project 


July update report 


Charles G4GUO received his ODROID U3 ARM-based micro- 
PC and began testing. He reported that the quadcore-ARM 
microprocessor running at 1.7 GHz has plenty of speed 
(compared to the Raspberry Pi) and the software repository 
by ODROID team has all the software needed to compile the 
kernel, etc. You can see in the picture below that the 
ODROID U3 comes standard with a large heatsink, and 
Charles reports the unit runs only warm, and there is no need 
for the optional fan kit. Charles is still learning how to spread 
out the processing load evenly over the four cores and is 
currently playing with the priority of the threads. One 
advantage of the quadcore-ARM on ODROID-U3 is the CPU 
speed(s) is fast enough to allow performing DVB-T 2 MHz 
bandwidth with full 4096-point iFFT math so that there are no 
nearby alias spurs in the spectrum. 

Size of quadcore-ARM 
ODROID-U3 board is 
about the same size of 
Raspberry Pi 


Charles has been adding 
code to allow the DATV- 
Express software to 
accept video streams 
using the UDP protocol. 
There is a lot of 
complexities involved but 
the current project 
preference is to let the 
video application (like 
FFMPEG) set-up all the 
PIDs, bit data-rate, etc. 
This effort is not 
completed, yet. 
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The project team has still not heard of any further progress 
by Hauppauge on releasing a linux driver for their new HVR- 
1955/HVR-1975 MPEG2 encoder products. So Charles has 
looked at an alternative video-capture USB-device to perform 
the MPEG2 encoding for DATV. The EasyCAP (aka EZCAP) is a 
product that has been around for a long time. Unfortunately, 
there are at least five different chip-sets that are being used 
to manufacture these devices, some work on linux, and 
others do not work. The chip set by Syntek called STK-1160 
works OK, but there is a variation of that chip set that only 
supplies 8K audio! A chip set called SAA-7113 works well 
also. The EasyCAP problem is that the sellers on e-bay or 
Amazon have no idea which chip set is being used in the 
product they sell. So the buyer has to plug the device into 
the computer to identify what USB sees as the chip set. At 
$15 apiece (plus shipping), they are cheap enough to throw 
away if you get a wrong chip set. But, the project team needs 
to sort these chip set issues out and see if we can find a good 
supplier before we release this EasyCAP code. 


The project team has decided to not allow further research of 
EZCAP to hold up the release of the ARM code for DATV- 
Express for the ODROID-U3. Charles plans to move forward 
on preparing a Debian package to install the latest code for 
DATV-Express, including an installation for ARM that has been 
tested on ODROID-U3. Ken W6HHC has now received his 
ODROID and will begin testing Debian packages as soon as 
he returns from vacation towards the end of August. Charles 
plans to provide a DATV-Express presentation at BATC 
General Meeting in September. Ken plans to provide a DATV- 
Express presentation at TAPR Digital Comm Conference in 
September. 


“moderate speed ahead"....de Ken W6HHC 
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Information 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (rwsmattnrtt) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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Copyright 


The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Digital Amateur TeleVision 
Exciter/Transmitter 


now available from 


=. mk 


A more affordable DATV exciter can now be ordered 

Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 

Software Defined Radio (SDR) architecture allows many 

variations of |Q modulations 

e “Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

e As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

e Requires PC running Ubuntu linux (see User Guide) 

e Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


register on the web site 
to be able to see 


the PURCHASE page . 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


http://cq-datv.mobi 
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DATV News 
Amateur radio on a smartphone - using free 
wifi 
Ian, G3ZHI writes: 


Many places today offer free wifi, banks, supermarkets food 
outlets, public libraries, trains and buses etc. You do not even 
have to be a customer to pick up their wifi signal on your 
smartphone using wifi scan. You can usually access the signal 
in the street so the wifi provider does not have to be open if 
its on 24x7. 


Here is a sample of useful amateur radio programs that are 
free from the smartphone play store, there are many more 
you might like to try, just search for them. 

repeater book - this shows a list of local repeaters with the 
nearest at the top. Also shows frequencies, ctcss and if 
irlp/echolink enabled. 


e echolink - talk to fellow hams around the world 
e echolink finder - finds your local echolink gateway 
e irlp finder - finds your local irlp gateway 


e aprs viewer - maps stations positions that are sending out 
beacons 


e qrz - lookup the address of a ham 


e skype - send live video to someone you maybe talking to 
on the radio 
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IARU R1 to discuss possible loss of 23 cm 


A paper to be discussed at the IARU Region 1 Conference in 
Varna-Albena, Bulgaria, September 21-27, 2014 highlights 
the threat to continued amateur radio usage of our 23 cm 
allocation which is now being used by the Galileo GPS 
system. The amateur 23 cm allocation includes a key 
Amateur Satellite Service uplink band at 1260-1270 MHz. 


Michael Kastelic OE1MCU, Chair of the IARU R1 
VHF/UHF/Microwave Committee has written the paper 
VA14_C5_36 which says: 


"After the last reports and slides received by the author, it 
seems that radio amateurs will lose the 23 cm band in the 
near future. That is the reason for this late proposal. 


We can be optimistic, but more than a small piece of 
spectrum for near band communication will not survive. Also 
the enthusiastic testing with ATV on 70 cm is not a 
replacement for 23 cm, because this will cause disturbance to 
our amateur satellites and all cars will stay locked if the ISM 
band is used. 


Proposal: 

Radio amateurs need a new allocation (like 1300-1310 MHz) 
for the agenda of the World Radio Conference 2018 
(WRC2018) so that amateurs get back spectrum near the 
existing 23 cm band. 

Further it is proposed to engage the EC after WRC-2015 to 
bring this theme to the agenda for WRC-2018 with high 
priority." 


Read the paper at http://tinyurl.com/IARU-VA14-C5-36 
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DATV News Features: 


Potential Interference To Galileo From 23 cm Band e High Performance Wide Frequency Rage Support 
Operations ° Direct digital conversion to 100..2500 MHz for excellent 
http://www.southgatearc.org/articles/galileo.Atm signal quality 


IARU R1 VHF/UHF/Microwaves discussion forum e Professional grade modulation error rate (MER) 


http://www.thersgb.org/forums/index.php?forums/vhfmicrow e Flexible Bandwidth Option 

ave/ e In DVB-T mode, 1MHz~8MHz Bandwidth options are 
supported. 

(www.southgatearc.org) e Low Cost HD Video Distribution 


e Compliant to existing HD TV sets, no extra adapter 
required, and no restriction on the number of receivers. 


HV-200E 100~2500MHz DVB-T Transmitter e All the peripherals like splitter, amplifier, connectora€\etc 
are the same as those for regular TV. 

http://www.oe7forum.at/viewtopic. php?f=7&t=410&p=1386 e Versatile video inputs and formats. 

#p1391 


e Support HDMI/DVI and composite (CVBS) video input. 


e Besides H.264/MPEG2 HD, MPEG2 SD format is also 
supported and complaint 


Easy to Configure: Channel number can be configured with 
the built-in keypad switch easily. 

More advanced configurations can be set from an external 
host like PC/NB or Tablet/Pad thru USB interface. 


TV Standard: DVB-T EN-300 744 , ISDB-T ARIB STD-B31 , 
ISDB-Tb ABNT NBR 15601 


RF connector: F-type connecter, but it is 5}00hm technology !! 
Bandwidth DVB-T 1/2/3/4/5/6/7/8 MHz , ISDB-T 6MHz 
FFT: 2K, 4K, 8K 


Code rate: 1/2, 2/3, 3/4, 5/6, 7/8 
Guard interval: 1/4, 1/8, 1/16 or 1/32 
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DATV News 


Frequency range: 100 .. 2500MHz, tuning step 1KHz 

RF Output Level: 

-3 ~ -5 dBm (103-105 dBuV) @100-470 MHz ......... much 
more, look below my test 


-5 ~ -8 dBm (100-103 dBuV) @470-950 MHz 


-14 dBm (94 dBuV) @950-1900MHz ........... tested: -15dBm 
~ +5dBm 
-18 dBm (90 dBuV) @1900-2500MHz .......... tested: -20dBm 
~ +3dBm 


Digital Gain/Attenuator for Fine Tuning Range:+0/-25cB , 
Step size 1dB 


MER Typically, @-5 dB attenuation by ADRF6755 
>35dB@V-band 

>35dB@470-950 MHz 

>33dB@950-1900MHz 

>30dB@1900-2500MHz 

Spectrum Shoulder (Adjacent channel) 45dB 
Phase noise <-92dBc @ 10kHz 

Carrier Suppression >42dB 


Remote Management: 


Web Server for remote access 
Transmission Configurations 
Status Monitor 


Video Streaming Output: 


RTSP streaming input DVBT/ISDBT TV RF output 
Video: H.264 or MPEG2 

Audio: AAC or MPEG 

Support RTSP TS or PES Payload 
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As with the predecessor versions, Ch0O0 is freely 
programmable with software AVSenderUARTGUI. 


33rd ARRL and TAPR Digital Communications 
Conference September 5-7, 2014 


Abstracts: 
http://www.tapr.org/pub_dcc33.html 


SDR-based DATV-Express Exciter for Digital- 
ATV 


by Ken Konechy, W6HHC 


Abstract: The DATV-Express project was formed to create 
low-cost solution for Digital-ATV transmission. The open- 
source project was first announced and described at the TAPR 
Digital Communications Conference (DCC) in 2011. 


The project's hardware board design has the capability to go 
well beyond just DVB-S transmission. The design should be 
able to transmit any waveform of up to 8 MHz bandwidth 
using SDR techniques; including DVB-T, DVB-S2, ATSC and 
SSB. The current product utilizes Ubuntu OS running on a PC. 
The presentation also describes work being done to use the 
design on GNU Radio. Future plans include making the exciter 
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DATV News 


more portable by using an ARM-based ODROID U3 Single- 
Board-Computer. The current product is in production. 


Digital-ATV - Digital Video Broadcasting-T for 
Ham Radio 


by Mel Whitten 


Abstract: This is an introductory presentation on DVB-T 
including topics on analog to digital data compression 
(MPEG), Forward Error Correction (FEC), and modulation. 
Reasons for using DVB-T over analog and other DATV modes 
are given. New and relatively low cost transmitting and 
receiving DVB-T consumer equipment from HiDes developed 
for ham radio is shown. ADTV stations utilizing HiDes 
equipment including the author.s home station is described. 


A list of resources is provided to help the get started in ADTV. 


A short report on the recent ARISS school 
contact to Siegburg (near Cologne): 


30 radio amateurs from DARC led by DL3YAT and DJ5KX had 
prepared over several months the direct 145 MHz radio 
contact to ESA astronaut Alex Gerst, KF5ONO, in the 
Columbus module on the ISS. 


Monday September ist, 2014 at 13.12 UTC Gerst as DPOISS 
answered the call of the school station DN6KW, and 20 
students in a row asked their questions as usual. After 17 
students the radio contact vanished already, but a big 
applause by nearly 600 listeners in the auditorium thanked 
for this event. 


DLR and DARC had armed the students, aged between 11 
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and 16 years, for their questions at this fourth ARISS contact 
from Germany. Some 12 reporters were present, also the 
regional TV station WDR. 


Originally a first HamTV contact was planned too, and 
therefore the french ARISS and "Tutioune" specialist F6DZP 
had come to Siegburg. 


Sorrily the ISS schedule was changed at short notice and no 
HamVideo signal was distributed on the BATC video server 
ISS channel, where several german OM waited in vain for the 
premiere. A video report with interviews before the event and 
some live contact athmosphere in the auditorium was shown 
later on the Cologne DATV repeater DBOKO. 


Klaus, DL4KCK www.agaf.de 


Please Note: 


The power meter article has been held over to the 
next issue. 
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Editorial 


Based on a vote at the BATC CAT14 over the weekend of 
Septmber 6 & 7, we will not be merging CQ-DATV with CQ- 
TV. The plan to merge and produce 12 electronic issues of 
CQ-TV and CQ-DATV combined was rejected, so we will 
continue CQ-DATYV in its present form. 


The CQ-DATV publication grew out of CQ-TV and, in our 
view, the need to produce a different sort of publication. 

We need to be aware of our strengths and weaknesses. There 
are news groups, forums and social media sites out there, 
delivering ATV news daily. To produce a publication that only 
appears a few times a year was yesterdays solution to 
yesterdays problems, where news travelled so much slower. 
There is litthe demand for stale news and ideas that have 
been superseded already. Also we need to stimulate 
enthusiasm for our hobby. We cannot do this with a 
publication that appears only a few times a year, there are 
82,000 amateur radio licenses in the UK alone, (yes some 
people hold more than one), but we are not even scratching 
the surface with ATV, we need to lift the bar on our activity, 
but alas we will be doing this alone. 


We need to accept that ATV is something that covers the 
world not just the UK and solutions in other countries need to 
be part of the story, no more re inventing the wheel in 
different locations. To do this we need input, we need a fully 
focused team that can find, write and compile ATV copy into 
a single coherent publication. 


Yes there is more to keeping ATV alive than just a magazine 
as we are so often told. The problem then is that background 
tasks are born out of this approach and background tasks 
have a way of becoming elevated to foreground tasks, often 
at the expense of the main task people were chosen to do. 
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The only way our hobby will survive is to grow our numbers 
and to do that we need modern joined up thinking, there is 
safety in numbers. It is also important that we remember we 
have a television history that predates amateur radio and 
these non amateurs want a professional home too, let's not 
let our hobby become narrowed to amateur radio with 
pictures only. 


Our current formula of providing a publication only, removes 
all the administration and background tasks and focuses the 
whole team effort into producing our publication. 


It's still tough producing a monthly publication and your input 
is always welcome, from technical articles, to interesting 
articles on what is happening in your part of the world. 


Free also works. When people charge for something they 
often base the cost on what is reasonable in the country of 
origin and we should pause and think what people earn in 
other parts of the world. Sometimes the cost of the 
publication they want to read is so much higher in real terms. 


BATC Cyber membership is around 70% of the club's 
membership and the £4 subscription went some way to 
addressing that world balance. CQ-DATV is free so it must go 
all the way to addressing that balance. 


We are on a different track with a different approach, let's 
see if we can continue to make this work, by keeping costs 
down and productivity up and feeding our readers with a 
quality publication 12 times a year. 


We are working in the same direction as CQ-TV, just our 
approach is different. 
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Business as Usual 


I only attended the BATC CAT 14 on the Sunday. My speaking 
opportunity was after the EGM on the constitution, so we 
produced a flyer on why the constitution should not be 
changed. The committees main plank was a clause in the old 
constitution 


5.2 All monies of the Club will be paid into a current and/or 
deposit account of a UK bank or building society held in the 
name of the Club. 


This clause was to stop any money being sent off to Iceland 
(the Bank not the shop). They interpreted it as making the 

use of PayPal illegal. I personally see PayPal as a system for 
collecting funds and in some cases paying for shop Items, in 
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effect it is a transport stream for funds, not a bank account, 
so its Luxembourg status is not a problem. But the 50 or so 
people assembled representing the 950 BATC members voted 
for the replacement long and complex constitution with all its 
problem clauses documented in our flyer. 


CQ-DATV.mobi/archive/Flyer4. pdf 


What can I say, nobbody raised any of our points and it was 
like "Turkeys Voting for an early Christmas", so BATC now 
has a new constriction. 


We sat through the Chairman's report and the Treasurers 
report and it was clear they are both avid readers of CQ- 
DATV. I presented our motion of no confidence and the 
rescue plan to fix the non appearance of CQ-TV four times a 
year. I was interrupted a lot so I never got to the end of the 
PowerPoint presentation. I had asked for 45 minutes for the 
presentation and rehearsed it three times as a 20min item, 
without interruptions. I was asked by a committee member 
"what is an eBook"? It's what BATC paid £450 for new 
software to produce and then failed to produce, but I was 
more polite on the day. 


Again the 52 members speaking for the 950 saw no problem 
with the April BATC meeting that was convened without the 
required number of club officers present as per the 
constitution, removing me from the chair without an 
opportunity to defend myself and replacing me with Noel. Not 
the BATC I grew up in, but we have to accept that the 52 
people there speak for the 950 members of the club. 


Long gone are the days of the Post House at Crick where 
people queued down the M1 to get in, or the events of 
Bletchley, Harlaxton, Sky Blue, and other memorable venues. 
The attendance was poor. If we have had an increase in 
membership, then it is not reflected in the attendance. Will 
we ever get back to events of the past? I suspect not for 
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BATC, but for CQ-DATV readers we are in our early days and 
with the larger number of readers everything is possible. 


Marconi MkVII with the Marconi MKIII in the 
background famous for its beer pump focus handle, 
which was very popular with TV camera men, perhaps 
for the wrong reason it was dropped and only used on 
the MKIII 


There are some new policies in place at BATC, with the top 
one being to reduce the £50k in the bank to £25k, with 
various give away schemes. Get your thinking caps on it 
might be a Dragons Den, but looking for loss making ideas. If 
you can guarantee to lose money you will be in good 
company with the present committee. But strangely enough 
they asked for permission to increase the membership fees, 
obviously flushed with enthusiasm for their loss making 
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ideas. I came home defeated, it was long drive. But I would 


like to thank everyone who contacted me by email and 


telephone the next day, perhaps the 52 don't actually speak 


for the BATC. 
Trevor 


us dem inhalt Abschliefende Konfiguratior e0-DATV 
A a Systems * Antennen-Probleme mit DVB-Signalen 
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TV Amateur is a German language magazine. It is 
published 4 times a year. If you would like to 


subscribe, go to http://www.agaf.de/ 
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BATC 2014 GRANT DIXON Award 


Presented to the DATV-Express project team 


BATC President, Peter G3PYB, presents Charles 
G4GUO (R) with Award on behalf of entire DATV- 
Express Project Team (courtesy of Frank M@AEU) 


Every two years the British Amateur TV Club (BATC) presents 
an award for the most innovative and significant contribution 
to ham radio ATV. The GRANT DIXON AWARD is named after 
G8CGK who was the first Chairman of the BATC organisation, 
was involved in the earliest days of commercial television 
engineering, and was an avid experimenter and builder in 
ATV. The award was presented at the CAT14 convention that 
was held Sept 6 and 7 in Basingstoke, England. 
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At the CAT14 convention, the BATC presented the GRANT 
DIXON AWARD to the DATV-Express Project Team that had 
designed and are now selling low-cost the DATV-Express 
exciter transmitter for Digital ATV. 


Members of the project Team are: 


e Charles Brain G4GUO - Ferring, England - Software design 
and mathematics 


e Art Towslee WA8RMC - Columbus, OH - Electronics design 


e Tom Gould WB6P - Portland OR - Schematic-capture and 
PCB layout 


e Ken Konechy W6HHC - Orange, CA - Project manager and 
Publications 


The Grant Dixon Award 


Presented to 
the DATV Express Team 
wslee ~ WABRMC 
§ Brain - G4GU0 
Gould - WB6P 


As Ken W6HHC likes to point out, none of the project team 
members have ever met another team member “in person”. 
All project discussions and efforts are conducted by simple e- 
mail or SKYPE sessions.....the Internet is amazing! 
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BATC CAT 14 Experience, 


We entered the lion's den 


Mike Stevens G7GTN, Sue Hale - Non BATC 
member - but not from her own choice 


BATC Convention was an odd issue for us, firstly was a slight 
jaunt to get there, really any location that side of England 
would always be bad, and guess this would hold true for 
many people. 


One issue we did find was that very helpfully the BATC had 
closed down the shop joining membership option. We tried to 
join a new member early 7am on Sunday before departing 
but all options were listed as out of stock, since the system is 
not driven by human intervention, was odd at best. I now 
query how many other members might have been lost during 
the phase of closing the system down to presumably control 
matters more easily. What is interesting to note is that from 
9am Monday when the old committee took over again with a 
vote of 50 or so members present on the day, the system is 
now working perfectly. 


Brian Summers gave us some really great comical & 
theatrical moments in equal measure on his rendition and 
delivery of the clubs accounts. He probably should delve 
more into this area of performance as he seemed a natural at 
working the crowd for best effect. Shame that a spare table 
was not made available for him to be able to roll out his 
bundled previous years accounts on. I felt sorry for him, but 
he worked that to pure perfection, with the sympathy vote. 
He is a natural in comedy, with the best timing I have 
personally ever seen. All in all an expected theatrical 
performance, so thank-you Brian. 


Whilst everyone is so say happy now, then why are people 
still crowing "Peter from Leicester"? You now want one 
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combined joint magazine to be called CQ-TV with extra 
content? You need to approach BATC committee over this 
issue and get them to do what you want. 


How about you actually spend a couple of evenings & write 
some articles yourself. That would be the content problem 
solved quickly from the point of view of CQ-TV. Holding up a 
name badge and voting will never help the lack of articles 
being written & fed for publication. If you were not even at 
convention then screaming from the side-lines seldom ever 
creates achievement and content. 


I would agree with comments that we have to try & find a 
method to work together, but from the start that has not 
been the stance with people trying to claim copyright over 
material and even going to the very extreme lengths of 
making complaints to have all internet content taken down. 
To me at least, this does not show a stance of ever wishing to 
work together. It was at least nice to hear Noel Mathews 
even acknowledge the existence of a Sister Magazine in 
public. This could be a very small step moving in the right 
direction. 


Having a larger CQ-TV magazine would imply a larger 
printing cost, so back to some of the issues raised with 
printed copy. Now with the club wishing to just give the funds 
away, before then increasing the membership fee. Options 
might also be dwindling. If you want a bigger paper 
magazine, make sure you let them know very soon before 
too late. 


08/09 10:05 
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BATC are just a cog in the wheel, with a large account funded 
over many years from the membership. The slimming down 
of this fund will be the next quite interesting chapter in this 
whole sorry saga. Personally, I'm not aware that CQ-DATV as 
a monthly publication has any lack of available content 
problem. 


For us, it was nice to finally meet Trevor and Pauline, we all 
know the Callsign G8CJS but it was nice to hear from his XYL 
and learn about her involvement alongside him. Thank-you 
Trevor and Pauline for the hard work that you have both 
jointly put in to the BATC over many years. I would really 
have liked to have seen at least some recognition & 
appreciation of this fact being shown at CAT14 to them both, 
just the wrong audience I guess. We certainly appreciate the 
work that you have both given, certainly the bigger 
membership will also agree. You set a very high standard to 
try and match. I'm happy to not continue membership of this 
organisation any further as I do not feel that they represent 
my interests, even less to consider my views at all in this 
hobby. Fuelled with new strange agendas for less than a few 
percent of the total membership vote. RIP BATC. 


Mike G7GTN 
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MAX7456 OSD Modules - Fixing a Broken 


Bootloader 
Mike G7GTN 


Our OSD Modules are as we know supplied with an Ardunio 
Boot loader already installed on the ATMEGA328P micro 
controller. If somehow we should manage to mess this up 
when developing software or more likely have other slightly 
odd PC issues that cause the processor to go mad we have a 
very easy fix for this situation using an external AVR in circuit 
programmer. The one I used is called the USBASP. 
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MISO 1 2 VCC 
SCK 3 4 MOSI 
RESET 5 6 GND 


10 to 6 pin 
converter 


Now start the Ardunio IDE and look under the Tools option 
and select board type then make sure Ardunio Pro Mini 
16MHz with ATMEGA328 is selected. Also within the tools 
option select Programmer type as USBASP, then finally Burn 
Bootloader. The Bootloader will now be restored on the OSD 
Module. 


This should never be a required step but out of over 28 
boards we have used it happened just Four times ona 
development PC that to be fair was much more likely to be 
the cause of these quite strange issues. But we certainly 
totally lost the Bootloader from the AVR Processor. Since we 
re flashed the controller have just carried on with no further 
issues of any type to report. I also often use this method to 
flash code working on to the board to escape the 5 or so 
second delay imposed by having the Bootloader available. 
Use the Ardunio Upload using programmer option for this. If 
you are keen you can also use AVRDUDE directly to 
programme the Bootloader with the following settings: 


avrdude -c usbasp -p m328p -U Ifuse:w:0xFF:m 
avrdude -c usbasp -p m328p -U hfuse:w:0xDA:m 


avrdude -c usbasp -p m328p -U efuse:w:0x05:m 
avrdude -c usbasp -p m328p -U flash:w:ATmegaBOOT_168_atmega328.hex 
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DATV-Express Project - August update 
report 


August was a month full of conflicting efforts for members of 
the project team. Charles G4GUO still plans to move forward 
on preparing a Debian package to install the latest code for 
DATV-Express, including an installation for ARM that has 
been tested on ODROID-U3. But, Charles has also been busy 
preparing for his presentation at the upcoming BATC CAT14 
gathering on Sept 7. Charles believes that after CAT14, he 
will be able to turn full attentions back to preparing a draft 
debian release of v2.03 (including ODROID U3 ARM) for Ken 
W6HHC to begin alpha testing. The testing release is 
expected to be available in second-half of September for Ken. 


During August a problem was discovered trying to send 
DATV-Express DVB-T transmissions to the HiDes HV110 
receiver. The HV110 receiver expects the PIDS for SDT and 
PAT to contain the same values, while the DATV-Express 
software just automatically set the SDT and PAT PID to the 
different default values. HV110 rejects these PIDs values and 
declares "NO SERVICE" . Other HiDes receiver models do 
not exhibit this restriction and work just fine with DATV- 
Express using DVB-T. Charles plans to make changes to 
DATV-Express code in v2.03 to allow setting SDT and PAT 
PIDs to the same values. 


Art WA8RMC has completed preparations for an up and 
coming article in the next QST magazine (October issue) from 
ARRL. 


Charles plans to provide a DATV-Express presentation at 
BATC General Meeting on Sept 07. Charles is also giving a 
simpler talk and a demonstration to the Worthing Club on the 
Sept 17. Ken plans to provide a DATV-Express presentation 
at TAPR Digital Communications Conference (DCC) on 
September 05 and a second presentation on "Recent 
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Advances in Digital-ATV" at an ARRL Convention on Sept 13, 
in San Diego. Finally, Charles and Ken plan to begin alpha 
testing of the ODROID-U3 debian for release. 


“moderate speed ahead"...de Ken W6HHC 


DATV News Update 
Es’hail 2 


Some more news is now available on the proposed Es’hail 2 
geostationary amateur satellite that is to be equipped with 
linear transponders and will deliver DATV capability. 


As reported in CQ-DATV 15. See http://amsat- 
uk.org/2014/09/21/eshail-2-ham-radio-transponders/ 


Some initial concerns about circular polarisation, have been 
resolved. 


Before we all start looking through our junk for Squarials 
from the defunct BSB system, close examination of the 
document shows RHCP for the uplinks only on the 2400.175 
MHz and 2404.5 MHz so panic over. 


The downlink on 10489.675 MHz is LVP and again the 
downlink 10495 MHz is LHP. 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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Simple ATV Lookthrough Filter The requirements of the Filter were that it had to pass the DC 
feed to the LNB from the RX input "F" socket and have a 


By John Hudson G3RFL & Dave G3ZGZ passband at the RX FREQ. 


While starting to view GB3FY from home and getting a good 
signal, we both had a problem when we went to TX into the 
Repeater all sorts of patterning and the like was noticed plus 
buzzing on the sound. We also had this problem with the 
Repeater itself at first. 


The simple cure was we looked at the LNB IF output and the 
TX signal was very strong which in turn overloaded the RX 
unit. 


On the Repeater we set up a BRASS 5 pole filter but required 
something simpler for home use and it really needs to be 
small. 


We used "F" sockets and a simple PCB.The PCB was on 
BP ON 18, 24OMHz standard FR4 and DS (double-sided) and is 56.8 x 57 mm in 


size. Use plenty of links through to the other side. 


We chose a 3 pole filter plus, and this was down to DAVE 
G3ZGZ, we added a notch line to it. The results were perfect, 
it put our TX freq into the noise. We lost a few dB through 
the filter but the LNB does give out rather a lot and it can be 
NOTCH ON 10, 42SeHz afforded. 


The Notch is on the OUTPUT side of the filter. 
TIP of the Month 


If you have a wooden shed with tools that will rust over 
winter, then just get a small glass jar and put some foam in 
it. Add some Paraffin to it and leave somewhere where it's 
the warmest. This tip came from a disabled watch repairer. It 
works for old Grand Father Clocks...WHY, the fumes/vapour 
oil everything perfectly. 
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Annual Worldwide Amateur Radio 


Television QSO Party 2014 
THE PARTY INVITATION 


The fourth annual worldwide ATV QSO Party was held over 
the last weekend of August, Friday night and Saturday 
afternoon. 

Friday night Melbourne time was for local stations to get on 
air, with Saturday afternoon for local and international 
stations linked up. 


MAN WITH A PLAN 


Planning for the ATV QSO Party by Mick, VK3CH started two 
months prior, with a new work location to use. 


At home Mick can either send ATV video from the shack, or 
from the back yard, via cabling running from the shack to the 
rear yard. 


All this was still in place from last year, so not much to do, 
other than prove that is was all still good, nothing eaten by 
the wildlife... 


Work however was a new blank canvas. 


Compared to our previous work location, we were now 
situated in a prime VHF-UHF area. 

With line of sight to the commercial TV towers at Mount 
Dandenong, needing only a basic TV antenna to get both 
commercials and VK3RTV, the expectation that getting a 
reliable signal into VK3RTV was high. 


Google Earth gave a plot of the distance from work QTH to 
VK3RTV site as 34.3 km and reports our work as 110 meters 
above sea level. 


Add the building height of 8 meters and 2 meters of mast, 
the ATV antennae are 120 meters above sea level. 


At 137 metres above sea level, Mt Cooper in Bundoora Park is 
the highest point in the metropolitan area. 


With a clear view to Mount Dandenong, working out the TX 
beam direction was no issue, knowing where VK3RTV is 
located. 


With a full voice station at work, on MF-HF-VHF-UHF already 
established, ATV was the last mode to add to the work 
"shack". 


ADD ANOTHER ANTENNA TO THE 
COLLECTION... BETTER MAKE THAT TWO... 


ATV receive had already been in place in March, with a 
perfect picture seen on VK3RTV, regardless of weather 
conditions. 


Late June the roof work of running coax to the roof and down 
the inside wall cavity to the office "shack" was done. 

A spare 33 element loop yagi was erected with 20 meters of 
9913 coax via the roof down to the office ATV transmitter. 
Initial tests into VK3RTV were excellent with only Level 3 
power required to hold either VK3RTV1 or VK3RTV2 perfectly. 
A power level up to 15 is available with the SR Systems units. 


Given that the beam for VK3RTV2 is beaming for input 
towards the Yarra Valley area, this is a great result. 

On VK3RTV2, on just 1.45 watts, a perfect locked on picture 
was obtained, the transmitter drawing only 2.2 amps total 
current. 


VSWR on the beam on either 1255MHz (VK3RTV1) or 
1276MHz (VK3RTV2) was 1 : 1.1 for both, only about 1% 
loss, not bad. 
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Also when talking on 2 meters at 50 watts, close to the ATV 
beam, had no adverse QRM, nothing happened to picture 
when talking. 


ATV 23cm TX Loop beam pointing to VK3RTV, near 
Mount Dandenong, in the distance 


Once the ATV transmitter proven OK, it was time to decide 
what sort of material to TX on the day. The office is not that 
interesting for ATV video, so video and audio cable was run 
from the office to downstairs near the roller door. 


As voice amateur station is connected for remote internet 
access via Remote Rig, a cross-over CAT5 cable was also run 
to downstairs, so that the IC-7100 radio control head could 
be used downstairs where the camera was situated, to allow 
voice liaison during the ATV linkup. This saves having Remote 
Rig tie up the internet modem when just being used within 
the building. 
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To power the radio via Remote Rig when downstairs, a DC 
cable was also run from the office so 13.8 volts was available, 
this saves mucking about with a separate 12 volt plug pack 
power supply downstairs. To also be able to watch other 
stations and to check our transmitted content 'live' a 75Q TV 
coaxial lead was also run downstairs. 


At home a twin cable is also used to enable the ATV 
transmitter or power it down, without the need to run up and 
down the stairs.This facility was also wanted at work so a 
twin cable for this function was also run as well. All the 
cabling was put in ducts and then ran conduit down the 
warehouse wall to near the front roller door. 


Of course video can be done from the office if the camera is 
used there, if it was required. 


Spare ATV 23cm TX & 70cm RX antennae and masts 
hanging from the roof 


Compared to the park, we now had mains power, shelter, all 
our tools, spare cables, etc, all at our disposal. 

Just turn up, open the door, site the camera, plug it in, go 
upstairs and switch it all on, too easy... makes future years 
easy... 
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Just a small domestic TV antenna required for VK3RTV 
since the site VK3RTV antenna improvements 


The weather can do what it likes; just move the camera 
further inside if it gets nasty... But on good days BBQ can go 
outside. 


The fridge, hot / cold water, microwave oven, kettle, landline 
telephone, work furniture and tables also add to the comfort 
factor. 


I wonder if justified calling ATV from work a "portable" 
station (hi). 


ACMA ATV SHARED 70cm SPECTRUM NEWS 


The Australian Communications and Media Authority, as part 
of the re-planning activities for the 400 MHz band, has made 
442.5 - 444 MHz and 446.5 - 448 MHz temporarily available 
to the Land Mobile Service. 


To enable an orderly re-planning of that spectrum, it is 
anticipated that temporary spectrum allocations will be 
needed until the end of 2015. Any Land Mobile Service 
allocation will be on a secondary basis, and equal to the 
Amateur Service which is also secondary on that band. The 
ACMA wants frequency coordination to occur before any new 
user on a frequency. 

All in all no one really knows what effect this may have on 
ATV Repeater outputs. Given that there are only active 
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installations in Hobart, Port Pirie, Brisbane and Melbourne 
there may be a work around with sensible frequency 
planning. 


Bringing the home ATV TX unit to work meant messing up 
the shack. So it was time to make up a dedicated work ATV 
TX. 

A portable ATV unit was already used for the park, but 
required 24 volts. So it was converted to 12 volts. 

This was done by removing the exiting 24 volt PA and 
replacing it with a 12 volt PA. All this work was done in July. 
This removed the need to use an inverter, only to feed a 24 
volt switch mode supply, too much loss converting voltages. 
Now everything is powered off 12 volts, just what you need 
for portable work. 


Replacement 12 volt 23cm 20 watt PA, made by 
DGOVE from Germany, mounted on a heatsink 


It was good not being under pressure to have it finished in 
time, as the mains ATV unit could always be brought from 
home to use. 


So in future when portable, all can be off the battery without 
the additional current losses and QRM (on 40 meters) from 
an inverter. 
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But changing the PA was only part of it. 


While doing that all, the extra features of the home unit were 
added. Such as adding a VU meter and driving amp unit for 
it. 

Adding the relay enabling circuitry - to be remotely powered 
on or off from a distance was done. 


Being a portable DC unit, reverse polarity relay protection 
was also added for safety. A digital current meter was also 
put in. 


Seeing current draw is as good as having a PA power watt 


meter, as you can readily estimate the RF watts going to the 
antenna. 


FREQUENCY RANGE 


| 300: 


f CG 


Just 1.45 Watts into VK3RTV2 for a steady picture, 
QRP ATV, with low VSWR, at work QTH 


Note the range switch on 2W, thus 2 watts full scale 
deflection, VK3RTV1 (from work) can be held with just 100 
milliwatt 
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"MURPHY' DECIDED I'M HAVING TOO MUCH 
FUN 


An old camera gathering dust was found, a Canon MV530i 
that uses tape to record, purchased back in 2003. 

To save swapping cameras between home and work, it was 
put into service for the home shack. It used to power off after 
10 minutes. It is just used to capture video, not record it to 
tape. Removing the tape allows the camera to remain on 
without shutdown. 


While testing this one day, no video was seen on VK3RTV. 
Nothing could bring up video or sound. The unit was taken to 
work, where it was confirmed, just a few weeks before the 
ATV Party, the final PA had died.This was one of the units 
that is notorious for copping final transistor failure. So it was 
swapped over from 24 volt to a 12 volt PA, like the portable 
‘work’ transmitter that was upgraded with the Mitsubishi 
RA18H1213G 18 Watt RF MosFET amplifier module. This 
required the inbuilt 24 volt switch-mode supply to be 
replaced with a 12 volt version. After the "surgery" the 
transmitter was alive again. However the PA is designed for 8 
mW drive, but the SR-System exciter outputs 2mW at full 
power. Currently the final maximum output power from the 
final PA was only 2.2 watts. 


Just in case more power was needed in future a small current 
RF driver amplifier was added. 


MINIKITS 'PHA1' DRIVER 


Minikits came to the rescue with a PHA1 which has a very 
high Third Order Intercept Point. This means that is a lot 
more linear and capable of higher output power before 
distortion. Just what is required for Digital Amateur 
Television. Not wanting to solder SMD parts so close to the 
ATV Party deadline, for a few dollars more a complete made 
up board was ordered, arrived in two days, very good service 
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from Mark at Minikits in Adelaide. Check out ere 
http://www.minikits.com.au/ it's updated a lot. 


SHUNT vr 
IN 
Once the PHA1 was installed an additional 3dB was added to 4 
obtain the correct drive levels to the final PA. Peter Cossins, 
VK3BFG, kindly offered to put it through his spectrum 
analyser and with current not exceeding 5 amps, the signal 
was clean and within Spee: \ ; ‘ Input Impedance:[ 50 Ohms Ideal Shunt In resistor: | 292-402” 
After the PHA1 was added, 3dB of 'cut' was required, Peter neh | ana 
Cossins took out a chart and suggested a shunt of two 300Q Impedance:'| 59 _ Ohms es 
and an 18Q. Pn my | a 
Minimum possible attenuation to achieve —— ss) aB 
Shunt In resistor: 300 Ohms PPR iney MET Reverse Attenuation: 199 dB 


Shunt Out [soso [30.594 
alamant 300 Ohms: Input Impedance: = Output Impedance: Ohms 
Series resistor: | 18 Ohms Input VSWR: | 1,012 Output VswR: [1.012 
Input Reflection 7595 Output Reflection’—T 55 
Coefficient:! 908 Coefficient: | 006 
Input Return Loss: | 4.578 4B Output Return Loss:} 4.578 dB 


Attenuating about 8 milliwatt of power, no damage 
with bad VSWR likely, shunt calculator on web 
confirmed the values 


ON SCREEN DISPLAY TEXT 


The home unit has a dedicated On Screen Display (OSD) unit 
that is programmed for text. This needs a PC to alter the text 
each time. 


Minikits PHA1 driver board in centre with spare The EMDRC have an OSD unit that has pre-programmed 
general purpose boards, which are used as choices of text that can be selected on the fly. 
attenuators by placing resistors in a "T" pad circuit Also Morse sending for VK3RTV diagnostics and signal quality 
reports is also inbuilt, programmed with the VK3RTV touch 
tones. 
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One of these units was also included and built into the a ead aa 
portable unit at work. Many Melbourne ATV hams are using ooo — > , _ ee Curren 
these now. J 

It can output DTMF tones to control VK3RTV, display text, > 

both static or timed in a loop, display temperature and power 
levels. 


ae “= 


Mini attenuators were also found, on Minikits website, so the : 7 p 7 er 

3dB attenuation board was removed and a 2dB pad inserted Pcie lS BREAKOUT BOARD 

instead. OSD Sy 
PUSHBUTTON SWITCH 

Now the transmitter, at full power, on 1255MHz draws 4.5 

Amps and on 1276MHz, draws 5.4 Amps, which is now : OG —>2=—> ei 


considered safe. 
The house ATV transmitter was now "Seniors' moment" DIMF HT92008 M358D 
proof...! 


ae DIMF ENCODER BANDPASS FILTER & BUFFER = AF OUT 


On Screen Display Unit 


POS CECUNE DH 


On Screen Display Board, An EMDRC project by Ralph 
VK3LL and Damian VK3KQ 


Left - Current sense 
board 


Temperature sensor device in the glue 
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Tt 
~z 4b 
i! 


Mini 2 dB attenuator pad 


Current monitoring (0-10A or 0-15A) 

Voltage monitoring (0-28V) 

RF-Out Power monitoring (0-50W) 

PA Temperature & Driver Temperature (°C) 

DTMF Tone Generation for VK3RTV Menus 

CW ID Mode (with 2min timer} 

9 Standard displays plus one Status display 

Dual video outputs (one for DATV Tx and one for preview) 


What the OSD unit can do 
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FINISHING TOUCHES 


An IC-5100 Dstar / FM radio was put into service as well, so 
both the ATV liaison frequency and another could be 
monitored. 

Another VHF/UHF vertical was installed and coax run all the 
way downstairs and the IC-5100 mounted high up on the 
wall, with cables run down to a shelf for the microphone and 
controller front panel. Initial results were bad, with QRM and 
radio stations breaking through on both receive and under 
my transmitted audio. Moving the control head (but more 
importantly) the unshielded cables to it , away from other 
mains cables near the ducting on the wall, sorted out all the 
problems completely. 


Now, with having the IC-7100 head taken downstairs as 
required and plugged into the CAT7 network cable, then both 
radios can be used, not just during the ATV QSO, but on HF 
with IC-7100 and "watching" two spots on either VHF and /or 
UHF in real time. 


Perfect for cross-banding QSO's as well... 


CATEGORY 7 NETWORKING CABLE ~ THE 
ULTIMATE IN SHIELDING ~ QRM KILLER 


CAT7 network cable has each pair shielded then the four 
pairs all shielded. This cable is for 10 Gigabit networking. 
Using CAT7 stops the ticking with the IC-7100 or IC-5100 in 
its tracks. 


Saves having to use the overkill solution of Remote Rig over 
10 meters of coax, but a spare crossover cable was run 
anyway. 


The specs on CAT7 cable say; Category 7 cable are backward 
compatible with Class D / Category 5e and Class E / Category 
6. 
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Cat 7 cable showing each shielded pair 


Class F features even stricter specifications for crosstalk and 
system noise than Class E. To achieve this, shielding has 
been added for individual wire pairs and the cable as a whole. 
Besides the shield, the twisting of the pairs and number of 
turns per unit 

length increases RF shielding and protects from crosstalk. 
The Category 7 cable standard has been created to allow 10 
Gigabit Ethernet over 100 m of copper cabling. The cable 
contains four twisted copper wire pairs, just like the earlier 
standards. Category 7 cable can be terminated either with 
8P8C compatible GG45 electrical connectors which 
incorporate the 8P8C standard or with TERA connectors. 
When combined with GG45 or TERA connectors, Category 7 
cable is rated for transmission frequencies of up to 600 MHz 
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LAST MINUTE JOBS 


The last jobs were getting the BBQ gear ready, filling LPG gas 
bottles and tidying up. 

The rear yard was looking a bit rough, as all can be seen on 
ATV, it was time to get it ready, not just for ATV, but summer 
as well. 


New wood chips delivered 
Job nearly done 
Yard tidy and ready 


THE ATV WEEKEND SHOW ~ FRIDAY EVENING 


One of the main objectives is for local and overseas amateurs 
to broadcast live video segments about their station setups 
and what they are currently working on. The ATV QSO party 
is broadcast via the Melbourne-Geelong VK3RTV digital ATV 
repeater, and can also be viewed on the British Amateur 
Television Club web site live video streamer at www.batc.tv 
and also www.vk3rtv.com 


On Friday night, only VK stations broadcast, this year there 
were internet links to the new digital TV repeater VKS5RDC at 
Port Pirie, and VK4RKC in Brisbane. ATV hams not within 
repeater range or a repeater were able to linkup using Skype 
via the internet to master controller Peter VK3BFG. Skype is 
used for Interstate and International connections. However 
Skype is currently grandfathering out older versions and the 
new version does not support import video from USB Dongles 
such as EzCap. These are used to take the output video as 
received from the ATV Repeater and send it to the remote 
anchor station. Fortunately Peter VK3BFG found a temporary 
work around, but it depended on the administrators of Skype 
and their timetable. 


Pictures of the Friday evening stations that logged in, just 
photographed in front of the TV screen 
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Peter Cossins, VK3BFG, with the opening address for 
the Friday night ATV Party QSO 


Mick VK3CH, in the backyard, in front of the BBQ's and 
behind the camera 


Mick's Friday night live telecast dinner, was smoked BBQ 
marinated honey/garlic/soy lamb ribs, washed down with 
Coopers Ale... 
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Friday night was a 'round robin' show and tell, like previous 
years. 


The topics and projects were incredibly diverse, with most 
undertaking either vast improvements or major new projects 
underway. 


EMDRC have a whole ATV studio and fantastic tower with all 
the beams on it. 


John VK3DQ has a huge tower under construction. 
Peter VK3BFG showed a 200 watt PA being built. 


Jack VK3WWW had a very amusing pre-produced video with 
his persona visiting him live on air, brilliant video indeed... 


The usual BBQ teasing between Mick VK3CH and John VK3DQ 
was upheld, Micks dinner looked better than what John 
displayed. The main self criticism of the VK3CH setup is of 
course lighting. Better 'white' lighting will need to be installed 
for next year. 


The rear yard was not a big job, as the cables and radios 
were all installed in previous years, just switch it all on and 
away you go... 


The switching, both local and remote, works well. The biggest 
challenge is finding relevant content to show. 

Those that pre-recorded video of their projects were well 
produced professional productions. 


It certainly shows that amateur radio does not have to mean 
‘amateurish’, certainly not on VK3RTV. 


The stations spoke for four rounds and then it was time to 
get some sleep for the next day. Stations in the USA watched 
and came up after 1am their local time, keen indeed... 
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SATURDAY MORNING 


Saturday morning commenced with local stations before the 
USA came on. The weather was a perfect spring day. 


On the Saturday, there were four international net controllers 
- Peter VK3BFG, Don KE6BXT, Art WR8DMC and Noel G8GTZ. 


Overseas ATV repeaters linked to VK3RTV including W6ATN 
and WR8ATV in the USA and GB3HV and GB3SQ and GB3KM 
in England, as well as other International stations via Skye 
and the internet. 


SATURDAY AFTERNOON 


The 1pm ATV session... Southern California, USA, was due to 
start, but Mick VK3CH, received a phone call summing him to 
not one, but two family medical emergencies, which cut the 
day short and unfortunately prevented recording the 
afternoon ATV sessions. 


Hopefully as in previous years the recordings will be put up to 


youtube. 
SATURDAY EVENING 


Stations from England were patched in via Skype by Peter 
VK3BFG. Putting on three sessions of ATV shows across 
different modes, time zones and local, interstate and 
international liaison, no lazy job. 


An incredible diverse range of discussions on ATV and 
amateur radio projects were seen, including stuff not to do 
with ham radio!!! 


As usual Peter VK3BFG managed to put up a professional run 
show under demanding conditions. 
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Despite this the promise of further improvements is always 
strived for, many stations have made great improvements 
involving much experimentation, patience, trial and error, 

and of course expenditure of money... 


From experimental beginnings four years ago to now, the 
ATV Party is now a recognised annual event watched across 
VK, GB, W and Europe and anywhere anyone uses the BATV 
site or vk3rtv.com 


In closing, it's only when you get on air, no matter what 
preparation you undertake, on the day of transmission, it's 
only then you discovered either what is lacking, or 
improvements to be made... 


For Mick VK3CH, it is, better 'white' lighting, improved audio, 
a separate microphone on a lead or wireless to be 
researched. 


Pre recorded content is also another option as the time gets 
tight on the actual day of going live to air. 


It is impressive the time and trouble stations go to both 
getting on air, often in new locations, finding interesting 
content to put to air. 


It's getting to a point, how to top what you have done in 
previous years. 


So that's always next year's project. 


Many thanks to Peter Cossins, VK3BFG, for all his efforts and 
expertise in another excellent ATV QSO Party. 


~Mick VK3CH 
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Information 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (rwsmattnrtt) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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Copyright 


The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 


Page 25 


. ' Coming up in CQ-DATV 
Digital Amateur TeleVision 


Exciter/Transmitter 
Is this the latest issue of CQ-DATV? Click here to go to our 


web site to check to see if there is a later edition available. 


now available from 


ee 


Beso ease 1 7 
_ November _ 


A more affordable DATV exciter can now be ordered 

Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 

Software Defined Radio (SDR) architecture allows many 

variations of |1Q modulations 

e “Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

e As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

e Requires PC running Ubuntu linux (see User Guide) 

e Price is US$300 + shipping — order using PayPal 


e*eeseees#ss 


For more details and ordering 


www.DATV-Express.com 
register on the web site 
to be able to see 


—— the PURCHASE page 


http://cq-datv. mobi 
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Production Team 


e Ian Pawson - G&8IQU e Trevor Brown - G8CIS 
e Terry Mowles - VK5TM 


Contributing Authors 


e Jan Abel - G3ZHI e Fabrizio Bianchi - IW5BDJ 
e Trevor Brown - G8CJS_ — e John Hudson - G3RFL 

e Ken Konechy - W6HHC_ e Klaus Kramer - DL4KCK 

e Mike Stevens - G7GTN 
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DATV News 
The RSGB recruitment 


The RSGB have launched a new Amateur Radio recruitment 
publication, aimed at a younger age group, based on the 
2002 publication "The Adventures of Zack and Max. The 
artwork and text have been full updated, the new publication 
can be downloaded from 
http://thersgb.org/publications/alex-discovers-amateur- 
radio/#2/z and is now called Alex Discovers Amateur Radio. 


Ham Radio in Hollywood 


September the 27 and 28th saw a special webcast by W5KUB 
from the Hollywood set of "The last man Standing" for those 
of you not familiar with this US sit com it features US actor 
Tim Allen who plays a character, Mike Baxter who is a radio 
ham with the screen call sign KAOXTT see 
http://tmedlin.com/mainpage.htm Tim, has just passed his 
ham licence in real life and now has the call sign KK6OTD. 
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DATV News New readers to CQ-DATV may not know of the wide 
assortment of DATVtalk articles that have been published 
Unforgettable day schoolchildren spoke to an over the history of CQ-DATV. These articles contain an 
astronaut in space introduction to Digital-ATV as well focusing in on various 
aspects and areas of DATV. 


The following is a list of the DATVtalks published to date:- 


Reid Wiseman KF5LKT - Image credit NASA Bench-Testing a DVB-S 
The Southend Echo reports on the contact between pupils at Bench Testing a DVB-S 
Winter Gardens Primary School in Canvey, Essex and the ? g 
International Space Station. Transmitter — Part 2 
The contact took place on October 8 having taken two years 


DATVtalk-06 Field-Testing a DVB-S CQ-DATV9 
of preparation. It was organised by the South Essex Amateur Transmitter — Part 3 
Radio Society and involved a link-up with an amateur radio Digital ATV — Using a Spectrum 
station in California, W6SRJ, who relayed the signal to and DATVtalk-07 CQ-DATV10 
from the ISS while it was traveling over the USA at 27,600 Digital ATV — Understandin 
km/h. The children were able to speak to astronaut Reid DATVtalk-08 9 DVB-S Protocol q CQ-DATV11 
Wiseman KF5LKT who was using the ISS callsign NA1SS. Digital ATV — Understandin 

DATVtalk-09 | ene aT Protocol | | CQ:DATV12 

The newspaper article includes a picture of the school pupils er —] renee - 
with Pete sipple MOPSX, read it at - http://goo.gl/rPnmHK DATVtalk-10 igita ~ Understanding CO-DATV13 
Read a report on the contact at http://goo.gl/RricLi DVB-S2 Protocol Q 
Amateur Radio on the International Space Station (ARISS) Digital ATV - Overview of ITU- 
http://www.ariss.org/contact-the-iss.html DATVtalk-11 T_J.83B Protocol CQ-DATV17 
South Essex Amateur Radio Society 
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DATV News 
UK radio hams start 146 MHz development 


Radio amateurs in the UK have already started testing 
equipment for use on the new 146 MHz allocation expected to 
be available at the end of October 


The RSGB VHF Manager has expressed the hope that the 
allocation will be used imaginatively for such things as Digital 
ATV, Digital Voice, Spread Spectrum and new innovative 
modes. 


Former Chelmsford amateur Charles Brain G4GUO is now 
developing Digital TV (DATV) for use on 146. He tweeted 
"Started initial testing of 146 MHz narrowband DVB-T (10 
mW into a dummy load). Looks like OFCOM spectral mask will 
be achievable." 


New UK Amateur Radio 146 MHz Allocation 
http://goo.gl/MTCMNQ 

Problems for ATV/DATV on 1200MHz in 
Southern California 

At the October meeting of the Southern California committee 
for UHF-band-plan-coordination, called SCRRBA or Southern 
California Repeaters and Remote Base Association, it was 
reported that two "high level" (aka mountain-top) ATV 
repeaters that are operated by the Amateur Television 
Network (ATN) repeater group have been impacted with 
restrictions on the 1200 MHz band. 


There is a RADAR installation (a joint FAA-DoD system) on St 
Clemente Island in Southern California (off-shore between 
Orange county and San Diego county) that upgraded their 
equipment. The upgraded RADAR installation operating at 
1246.8 MHz (approx.) with about 3 MHz bandwidth was now 
receiving interference from the far away ATN ATV repeater 
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operating at 1241.25 MHz on the Mt Wilson mountain-top in 
northern Los Angeles county. Mike WA6SVT, ATV technical 
guru for the ATN repeaters, explained to me that ATN was 
asked by the FCC to stop operating the Mt Wilson repeater on 
that older frequency and have moved that repeater frequency 
to 1289.25 MHz, pending final coordination. 


The Russian GPS constellation of GPS satellites is called 
GLONASS. The GLONASS GPS is used (pay for use) by US 
construction companies for high precision land survey work. 
Mike WA6SVT explained that GLONASS constellation of 24 
satellites operates within the 23 cm band. with 750 KHz 
spacing, they use 1244-1256 MHz. Satellites over SW USA 
are in the 1250 MHz spectrum. ATN operates a second ATV 
repeater on 1251.25 MHz on another mountain top called 
Santiago Peak. If ATN run the Santiago Peak in beacon mode 
it will take out site survey receivers out to about 20 miles 
away. FCC rules currently have no accommodation for 
GLONASS RX use in USA but, when the FCC called, ATN 
wanted to cooperate by keeping the Santiago Peak ATN 
repeater on 1251.25 MHz beacon mode off during working 
hours. Mike also reported that Trimbal (a manufacturer of 
GLONASS GPS receivers) is redesigning there receivers to 
have selective notch IF filter to notch out amateur and FAA 
radar. 


CQ-DATV | al 
Fi Like us on Facebook 
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DATV News 
NoV suggestion for Airborne Ham Radio 


The RSGB response to the Ofcom licence consultation raises 
the suggestion of the use of NoV's for aeronautical amateur 
radio operation 


The UK amateur radio licence currently prohibits airborne 
operation and amateurs have had to transmit using licence 
exempt spectrum instead. 


The Society is critical of Ofcom's proposals regarding 470 kHz 
pointing out they do not align with the Wireless Telegraphy 
Act, nor are they the minimum necessary under the ITU 
Radio Regulations. The RSGB also say the 470 kHz proposals 
set a dangerous precedent in relation to interference. 


Regarding the proposal to remove the 15 minute ID 
requirement and replace it with "as frequently as 
practicable", the Society say it is open to too great a range of 
interpretation (and in some cases might be more burdensome 
than the well known 15-minute rule). The RSGB also 
suggests there is currently an ambiguity regarding 
embedding callsign data in modes such as Digital Voice. 


In total over 2,000 people responded which is believed to be 
a record for an Ofcom consultation. It is thought Ofcom may 
take some time to publish all the responses but when they do 
they should be at: http://goo.gl/EsLmlu 


Read the full RSGB response, airborne is referenced in 
Question 9: http://goo.gl/QxSFal 


RSGB - UK Amateur Licence Review 
http://goo.gl/Zw7KxXy 
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Lunar Ham Radio payload launched 


The 4M amateur radio payload with a WSJT JT65B 145.980 
MHz beacon was launched on Thursday October 23 at 1759 
UT 


The Chang'e-5-T1i mission 4M payload launched on the Chang 
Zheng CZ-3C/G2 rocket from the LC2 launch complex at the 
Xichang Satellite Launch Center, Sichuan. 

The first telemetry from the JT65B beacon was received at 
1918 UT. 


The spacecraft will head into Lunar Transfer Orbit (LTO), 
before performing a flyby around the Moon. Radio amateurs 
are encouraged to receive and report the signals. 
http://moon.luxspace.lu/receiving-4m/ 


See the 4M payload Blog at 
http://moon.luxspace.lu/blog/ 


4M Lunar Payload 
http://amsat-uk.org/2014/10/15/4m-lunar-payload- 
integrated-keps-released/ 
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Editorial 


This issue we have opened up the CQ-DATV editorial to one 
of our readers, Ian Abel G3ZHI, who has an interesting idea 
for ATV repeaters. 


Increasing activity on ATV repeaters 


There are some 60 ATV repeaters in the UK. All of them could 
benefit from remote internet access via Skype or some other 
software. If we could make this available nationally it would 
be up to the individual repeater groups as to if they want to 
implement it or not. 


The facility initially could be available while the repeater has 
an operator in attendance monitoring the repeater. To add 
this facility in the UK we would need a Notice of Variation on 
the repeater license, this is a standard feature on many voice 
repeaters, so I can see no reason why OFCOM would not 
allow it on ATV repeaters, they may even be looking for an 
olive branch in light of the coming spectrum cuts. 


Access via Skype would require users who would be licensed 
radio amateurs to be registered with the keeper. Using Skype 
with video would allow hams who at present have no ATV RF 
equipment to access ATV repeaters anywhere in the world 
that had a Skype access facility. This could be try before you 
buy, as DATV equipment is a considerable investment. There 
could be time and date restrictions to ensure this is not used 
instead of buying, this would be down to the individual 
repeater keepers. 


The user would connect to the repeater by Skype and then 
send video which the repeater would retransmit on the 
RFoutput, so checks would be required to ensure the user has 
a valid licence. This all ready happens for voice repeaters. 
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If hams find ATV of interest then they may buy some ATV 
equipment and use it on RF. Skype is suggested as it is freely 
available, easy to use and many amateurs have it on 
different devices already, eg home computers tablets mobile 
phones etc. However if someone were to design some new 
suitable software, then that would be welcome. 


TalkShow allows you to initiate or receive calls from 
any video-enabled desktop, laptop, mobile device, 
conference room, Internet TV or game console running 
Skype software. 


This would open the door to using tablets mobiles and 
laptops. People could send video while they were on the 
move. The internet link to the repeater could be made from 
the home QTH of a ham providing the link, they would not 
have to be at the repeater site although adding direct access 
would be technically possible and add to the access. 


Ian Abel G3ZHI 
g3zhi@hotmail.com 


www.qsl.net/g3zhi 
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New - The CQ-DATV Award 


With CQ-DATV 18 being our Christmas edition it will mark the 
end of our first year as a monthly magazine, therefore we 
would like to thank everyone that has made this possible 
from both contributors, and those that have compiled all the 
various CQ-DATV magazines in all its formats. This was a 
tremendous leap in faith by those of us that produce CQ- 
DATV and for those that contribute. It has been an 
outstanding success and we could 
not have done it without you, thank 
you one and all. 


To mark this occasion we are going 
to issue the first ever CQ-DATV 
award, which will acknowledge the 
person or persons who we believe 
has made the most outstanding 
contribution to CQ-DATV magazine, 
including CQ-DATV 18 which is still 
open for copy. 


dotmosl 


Running a free magazine has it's up 
and its downs, one of the downs 
being no coffers to dig into to 
finance this award. So it will be a 
certificate to the winner that can be 
printed out and displayed. I hope 
this expresses our thanks not only 
to the winner, but to all of you that 
have contributed in the last 12 
months. 


a 
: 
2 
4 


Please send your nomination for 
an award to award@cq-datv.mobi 


CQ-DATV will be continuing as a 
monthly electronic ATV magazine 
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through 2015 and beyond, but this will only be possible with 
your support. ATV needs a monthly magazine and the team 
at CQ-DATV are proud to have produced that. 

So if you have something you have been working on that 
would be of interest to CQ-DATV readers and there is still 


time to get CQ-DATV 18 copy to the editor editor@cq- 
DATV.mobi 


for 
Outstanding articles 


Awarded to 
Jon Doe 


4th October 2014 
Date 
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DATVetalk 11 - DigitalATV - Overview of 


ITU-T_J.83B Protocol 
by Ken Konechy W6HHC 


Reproduced from the Orange County Amateur Radio Club 
newsletter. www.W6ZE.org 


[Please Note - This is the tenth article in a series of DATVtalk 
articles to introduce Digital-ATV to hams and to explain 
various aspects of this new area of ham radio. In the CQ- 
DATV5 issue, the DATVtalk02 article was the beginning of this 
series and presented an introduction article about Digital- 
ATV. ] 


Earlier DATVtalk articles about Digital-ATV have provided 
details about how DVB-S protocol works, and went on to 
cover DVB-T and DVB-S2 protocols. DVB-S is still currently 
the most popular modulation standard being used by hams 
for DATV. This month I will look at some of the technical 
details of the DATV protocol defined by the ITU-T_J.83-Annex 
B standard. 


The complete list of commercial origins of the DATV protocols 
being used by hams are listed below: 


e DVB-S (satellite based) 

e DVB-S2 (satellite for HDTV) 

e DVB-T (terrestrial reception) 

e ATSC (commercial terrestrial reception in US) 
e ITU-T_J.83-Annex B (US/Canada cableTV) 


ITU-T_J.83B 


The ITU-T_J.83-Annex B protocol (I've shortened to ITU- 
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T_J.83B) is commercially used by the US/Canada cableTV 
industry. This standard is very closely related and similar to 
the DVB-C protocol used in Europe and most of the world for 
cable TV. One main attraction of ITU-T_J.83B for hams is that 
several cable channels can fall directly on the 430 MHz ham 
bands. Therefore a terrestrial transmission by hams can be 
received directly to a cable-ready TV without adding any 
special receiver cost (aka more money). Just connect an 
antenna and tune your TV to the right channel. This is the 
nice attraction of the old analog-ATV approach on 430 MHz 
band. 


ITU-T_J.83B for the cable world is designed to work with 
strong signals and a low noise environment. The main issue 
with ITU-T_J.83B when used by hams in a terrestrial mode 
(over the air - OTA), is that the environment can change to 
weak signals and lots of noise. That is: the received S/N gets 
much worse when you leave the cable environment. 


Typical Transmitter Block Diagram 


Fig1 is a block diagram of an ITU-T_J.83B basic ham station 
for DATV using QAM64 modulation to transmit a full HD 
video. Hams typically use MPEG-4 encoding to achieve 
enough data compression to fit a full 1080i high definition 
signal into a 6 MHz bandwidth. Typical manufacturers of ITU- 


DATV Station Receiver 


ORAKE DSE-24 
ITU-T_J.83B8 Exciter 420 MHz 430 MHz — > 
OSWFMAmp 30WFM Amp Low 


Noise 


Audio 
Source 


Figure 1 - Block Diagram of Basic ITU-T_J.83B Station 
for DATV 
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Using “Cable-Ready" TV set 


T_J.83B exciters used by hams (mainly here in USA) are the 
Drake (model DSE-24) and Thor (model H-VQAM-SD). 


Typically a HDMI connector is available for HD cameras to be 
plugged in and composite video connectors (RCA jacks) are 
available for NTSC cameras and Standard Definition (SD) 
using MPEG-2 encoding. The DATV receiver is a commercial 
"cable-ready" TV set tuned to the 420-430 MHz USA cable TV 
channels 57-60 that overlaps the ham radio 70 cm band. 


© 421.25 MHz CH-57 
e 427.25 MHz CH-58 
e 433.25 MHz CH-59 
e 439.25 MHz CH-60 


Video Data-Rate and Compression 


For HD DATV, a digital camera output is compressed using 
MPEG-4 encoding (aka H.264 and even sometimes called 
Advanced Video Coding - AVC). This encoder CODEC 
provides more compression of the video than the older 
MPEG-2 CODEC. For SD DATV, the analog NTSC/PAL camera 
output is first digitized by the optional MPEG-2 encoder 
shown in Fig 1, and then compressed by the MPEG-2 
algorithm. The reason the compressed video data rate varies 
in Table 1 is that the smaller value means little motion in the 
video scene and the larger value means a lot of motion. 
H.264/MPEG-4 can reduce the bit-rate by a factor of 50% 
over the older MPEG-2 CODEC. 


FEC Inflation of Payload Data Stream Data- 
Rate 


Forward Error Correction (FEC) is a technology that not only 
can detect errors on the received signal, but adds enough 
redundancy of the data so that it can correct several wrong 
bits. But, there is a trade-off when choosing the amount of 
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Video Data Stream Data-Rate Notes 
Analog NTSC camera 168 Mbits/sec a eccas 
NTSC MPEG-2 2-3 Mbits/sec compressed 
NTSC H.264/MPEG-4 | ~1.5 Mbits/sec compressed 
VHS MPEG-2 1-2 Mbits/sec compressed 
Analog PAL camera 216 Mbits/sec fishies 
PAL MPEG-2 2.5-6 Mbits/sec compressed 
HDTV camera 1-1.5 Gbits/sec uncompressed 
HDTV MPEG-2 15-60 Mbits/sec compressed 
HDTV H.264/MPEG-4 | 12-20 Mbits/sec compressed 


Table 1 - Camera Video Data Streams and MPEG- 
2/MPEG-4 Data Streams 


redundancy. Since redundancy inflates the data-rate of the 
output stream, the trade-off is between more redundancy or 
keeping the inflated data-rate smaller. As we will see a little 
later in this article, the larger the inflated output data-rate, 
the higher the required RF band-width. So at some point the 
FEC algorithm will not have enough redundancy to correct too 
many errors, and the DATV receiver screen will go blank or 
freeze. 


The FEC technology used by the ITU-T_J.83B protocol is that 
same as used by DVB-S protocol. That is: the two FEC 
algorithms are the Viterbi coding technology and Solomon- 
Reed. The puncture coding value used by ITU-T_J.83B DATV 
is not selectable and is difficult for me to pin down in the 
standard, but the redundancy is something close to 7/8. The 
total FEC overhead produced I estimate is approximately 
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20%. That translates into the MPEG-4 "payload" video data 
rate of about 20 Mbits/sec increasing to a "gross data rate" to 
a value of about 24 Mbits/sec that has to be encoded into the 
Symbol-Rate (SR). 


Digital Modulation Symbols and Symbol-Rates 


Digital modulation technologies like BPSK (an example is 
PSK-31), QPSK (Quad Phase Shift Keying), 8PSK, 32APSK 
(Amplitude and Phase Shift Modulation), and QAM-64 
(Quadrature Amplitude Modulation) with 64 "constellation 
points" have the ability to put more information into a more 
narrow frequency spectrum than analog modulation. The 
complexity of the digital modulation scheme, allows us to 
pack more "data bits" into each SYMBOL. Table 2 lists out 
how many data bits can be packed into a symbol for several 
well-known digital modulation technologies. 


Table 2 - Symbol Bit-Packing for Various Digital 
Modulation Technologies 


Data Bits per 
Modulation Scheme Symbol (Me) 

BPSK 

GMSK 

QPSK 

8PSK 

8-VSB 
QAM-16 
32APSK 
QAM -64 
QAM-256 
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OoOnunh W WDNR 


ITU-T_J.83B protocol allows the use of two digital 
modulations: QAM-64 that packs 6-bits of data into each 
symbol transition and QAM-256 packs 8 bits of data into each 
symbol transition. 


Figures 2 and 3 (next page) shows a comparison between the 
more simple QPSK modulation constellation and the much 
more complex QAM-64 constellation. 


Q 
10 o0 


11 01 


Figure 2 - The modulation constellation of QPSK used 
in DVB-S packs 2 bits of data in each symbol transition 


The complexity of a digital modulation scheme like QAM-64 
allows much more data to be carried in a defined RF 
bandwidth, but also carries a penalty in signal robustness. 
The greater the modulation complexity, the greater the signal 
to noise ratio (SNR and aka C/N) needs to be. Fig 4 compares 
the SNR needed to receive four different digital modulations, 
including QPSK and QAM-64. Even though this analysis is 
looking at COFDM world, it clearly shows that QAM-64 is less 
robust than QPSK. I think it is very easy to envision that the 
QAM-256 modulation would carry an even greater SNR 
robustness penalty (requires 8 dB more of SNR for a good 
signal than QAM-64). 
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Figure 3 - The more complex modulation constellation 
of QAM-64 used in ITU-T_J.83B packs 6 bits of data 
into each symbol transition (courtesy of W6RZ) 


ITU-T_J.83B Bandwidth 

The ITU-T_J.83B standard defines the RF bandwidth as 6 MHz 
wide "channels". In a manner similar to DVB-S protocol, the 
RF bandwidth of an ITU-T_J.83B transmission is defined by 
its Symbol Rate (SR). That is: 

RFbw = SR x 1.35 (roll-off factor) 


So if we have a 6 MHz bandwidth, the Symbol Rate should be 
approximately: 


SR = 6.0 MHz /1.35 = 4.44 MSymb/s 


CQ-DATV 17 - November 2014 


Signal to noise ratio performance 


_ —— Shannon 
S — > OPSK 
c —- 160AM 
‘a 15 —2— 640AM 
et —— 8VSB 
O 10 Da 

5 

0 

0 5 10 15 20 25 
Carrier to noise 


Figure 4 - A comparison of SNR of four different 
modulations including QAM-64 and QPSK shows the 
signal robustness penalty of complexity (courtesy of 

ZLIWTT) 


The "gross data-rate" (that is: with protocol overhead) at this 
SR would then be ~26 Mbps. This is enough to carry a HD 
signal using MPEG-4 encoding with a "payload" data-rate of 
about 20 Mbits/sec. 


The cable-ready TV receivers are set-up to receive 
transmissions on the pre-defined set frequencies. These 
channels are spaced 6 MHz apart. I have not heard of any 
hams being able to receive QAM-64 transmission bandwidths 
more narrow than 6 MHz on commercial TV sets. 


Status of Ham ITU-T_J.83B DATV 


One of the pioneers in US for DATV using the ITU-T_J.83B 
protocol is Jim KH6HTV. He participated in setting a DX 
record of 121 KM on the 70 cm band using QAM-64 
modulation. Two ATV repeater groups in US have tested 
adding the ITU-T_J.83B protocol to their DATV repeaters. 
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Figure 5 - A spectrum analyzer view of an ITU-T_J.83B 
QAM-64 transmission "haystack" on the 70 cm band 
(courtesy of WA6SVT) 


The ATN group in Southern California tested a 70 cm DATV 
repeater on Mt Wilson, where uplinks were received via 
analog-ATV and downlinked using DATV as W6ATN. The 
ATCO group in Columbus Ohio (they installed the first DVB-S 
DATV repeater in USA in 2004) also installed ITU-T_J.83B 
protocol to their WR8ATV DATV repeater downlink on 70 cm. 


When I first started preparing for this article, I contacted 
Mike WA6SVT of the W6ATN repeaters and also contacted 
Art WA8RMC of the WR8ATV repeater to get feedback and 
obtain their insights on using ITU-T_J.83B for a DATV 
repeater. 


To my surprise, I learned that both repeater groups had 
stopped using the ITU-T_J.83B protocol and were installing 
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DATV-T down-links. The W6ATN tests had signal 
robustness difficulty being received across the large Los 
Angeles basin into Orange County. 


Art WA8RMC explained that nobody was using the ATCO ITU- 
T_J.83B downlink. Art went on to report that: "I could see 
the CATV QAM signal but even though a vertically polarized 
signal was being sent, I could only receive it with my 
horizontally polarized antenna". After some additional testing 
and assumptions we concluded, "The QAM signal suffers from 
multipath cancellation issues which is minimally 
accommodated in the receiver. Also, minimal FEC is applied 
to the transmitted signal because it is not needed when in a 
cable". ATCO concluded that because of multipath issues, 
DATV using this mode is not practical. 


Jim KH6HTV has also redirected his DATV interests and 
activities to DVB-T protocol because "it far outperforms the 
CATV DTV 64QAM. I only used the QPSK modulation because 
of its superior receiver sensitivity. I found I was still able to 
transmit very acceptable, HD 1080p pictures using simpler 
QPSK compared to QAM". 


Conclusion 


The ITU-T_J.83B approach to DATV offers "easy appliance- 
like installation" for DATV and also offers the glamor of being 
able to transmit full 1080 HD video. But, the penalty of the 
higher C/N requirements of the QAM-64 modulation is too 
large compared to other now-available alternatives. I do NOT 
see ITU-T_J.83B protocol becoming a significant factor for 
DATV in the future. 


Contact Info 
The author may be contacted at WGHHC@ARRL.net 


Useful URL's - see Page 16 
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The Summer of 1990 


Trevor Brown 


In May 1990 it was announced that the BATC BGM would be 
held at Harlaxton, near Grantham in Lincolnshire. The venue 
was the Brain child of Paul Marshall, and although nobody 
had ever held an ATV event at this venue before, Paul was 
full of enthusiasm. Little did we know at the time that this 
was going to be the best attended event the BATC ever held 
with free entrance for members. 


The picture says it all, what a stunning venue 


The gate revealed that 2,500 people attended the event and 


there is an interesting note in CQ-TV 148 

"We are going to need volunteers as there are only 22 BATC 
committee members", it is interesting to read the back issue 
to see who the committee members were, some are familiar 
names. 
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First a little Harlaxton History 


The construction of Harlaxton Manor was started in 1837 and 


completed in 1845 and is described as Elizabethan 
architecture. When the original owner died, The manor 
passed through several sets of hands and by 1935 it was 
abandoned. 


It was purchased two years later by Violet Van der Elst, a 
businesswoman and inventor, who made her money from 
developing the first brushless shaving cream and made her 
name by campaigning against capital punishment. She 
restored the house and arranged for it to be wired for 
electricity for which the BATC is eternally grateful. 

During world war II it was requisitioned by the Royal Air 
Force as the officers' mess and later used to house a 
company of the ist Airborne Division. Today it is the British 
campus of the University of Evansville. 


Page 13 


BATC were not the first television crowd to invade Harlaxton. 
It was the setting for many films:- 


e Australian Princess (2005) TV Series, Host Jackie O. 

e The Young Visitors [sic]) (2003), BBC TV Christmas 
Special, Jim Broadbent, HughLaurie, Lindsey Marshal, Bill 
Nighy 

e The Haunting (1999), Liam Nelson, Catherine Zeta-Jones 

e The Lady and the Highwayman (1989) Emma Sims, Oliver 
Reed 

e The Dark Angel (1987) Jane Lapotaire, Guy Rolfe 

e The Last Days of Patton (1986) George C. Scott 

e Little Lord Fauntleroy (1980) Ricky Shroder, Alec 
Guinness, Eric Porter, Colin Blakely 

e Fall of Eagles (1974) Curt Jurgens 

e Matushka (1973) Robert Aldous, Michael Deaconk, Lalla 
Ward 

e The Ruling Class (1972) Peter O'Toole 


Enter the BATC 


Brian Summers brought along his old BBC truck (remember 
Blue Bottle), a repainted , re-equipped BBC MCR 21. For 
those of you with long memories, it was used by the BBC for 
the Fanny & Johnny cookery programs, long in Televisions 
past, (whatever happened to cookery programs....Don't ask) 


Paul had a large bus back in those days (again don't ask) 
which he set up with an exhibition of Marconi Camera heads 
through the ages. 

There were various microwave TV links and copious numbers 
of traders selling all the things you would expect to find at 
these sort of events, augmented by a car boot selling area for 
the bargains, or just or to offload the things you bought at a 
previous event. 
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Blue Bottle and Pauls exhibition bus 


There was a full lecture programme and BGM in the gold 
room, surroundings that would truly humble anyone. 


The BATC accounts for the year 1990 


Exhibition costs of £1470 and I suspect a large part of that 
was Harlaxton and to offset this, exhibition income was 
£1871 (remember members admission was free). Perhaps 
not the whole story, but one of the indications of the size of 
this event and its popularity. 


Unfortunately it was back in the days of non digital 
photography and pictures in CQ-TV 151 do not do it justice, 
coupled with the print quality of the then A5 magazine. Not 
only did it raise funds it was the event people still talk about 
today, as their favourite ATV day out. 


There is a full report by Jenny Hirons G7BQO in CQ-TV 151, 
which list all the activities, for me it was an event of events, 
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never to be equalled and I suspect something we will never 
see the likes of again. My thanks to Paul Marshall, you really 
did us proud. 


I am only sorry that more pictures from the time have not 
survived 
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The ornate Cornices that gave the gold room its name. 


Useful URLs from DATV Talk 11 


ATCO - Amateur Television of Central Ohio: 

British ATV Club "Digital forums": 

CQ-DATV online (free monthly) e-magazine: 
i 


DATV-Express Project for DATV: 


DigiLite Project for DATV (derivative of the "Poor Man's 
DATV" design): 


KH6HTV Application Notes 
DATV with ITU-T_J.83B and DVB-T: 


Orange County ARC entire series of newsletter DATV articles 
and DATV presentations: 


TAPR Digital Communications Conference proceedings (free 
downloads): 


Yahoo Group for Digital ATV: 


Page 15 


Simple Microwave Detector for 10GHz 


John Hudson - G3RF 


communication was by letter and could take weeks to get 
data from A to B. 


How to Detect RF 


First was a coherer which was a glass tube full of sharp iron 
filings between two probes. On the presence of RF, they 
aligned themselves and created a short across the terminals. 
However on the RF being stopped they still shorted out until 
the tube was tapped by anything that vibrated, known has a 
de-coherer. Thus CW was born. 

A more sensitive detector was required so then a vacum tube 
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detector was born during the start of the valves/tubes days, 
before semiconductors. 


But today we do have semiconductors and it's in this field I 
am interested in generating a voltage due to RF and ata 
certain load resistance of 50 ohms. 

The reason is to make a Microwave Power Meter, in this case 
up to 5W 


Power is the square of the voltage measured times the 
termination, in our case 50 ohms. 


So we are looking for a diode that has a low forward voltage 
drop and can withstand a reasonable reverse voltage. 


The power is terminated in a dummy load and the detector 
senses the voltage across it. 5W is a lot so it was best to 
distribute much of the power by adding an attenuation pad in 
front of the detector, say 6 to 10dB, thus not blowing the 
socks off the detector diode. After building several of these to 
try and see what was required, it finishes up I need a low 
capacitance diode with a low voltage drop. So I started out 
with a HSMS-2822 Schottky device with two diodes so we get 
full wave rectification of the RF. I soon found that I needed 
lots of values of decoupling caps with short leads, this then 
led on to using smd components. 


Now on V5 of the power meter and I do not want standing 
waves on the device so its correct over a wide frequency 
range. First I tried FR4 D/S PCB and lots and lots of links 
through the PCB. At one time I even tried nuts and bolts and 
its input was SMA. 


V8 - Now I have tried and had some success using a 
waveguide detector and sender with conductive material in- 
between to absorb the RF but let enough get through to the 
microwave detector. 
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The RAM material (RADAR Absorbent Material) was up the 
sealed Waveguide which burnt and put itself out, now it's just 
a charred mess. 


This was too messy and had other problems. 


The answer was to buy a 10dB attenuator (2 watts) on Ebay. 
A nice little brass unit, SMA in SMA out and about 10mm dia. 


So we now have the power down by 90% and I fed this into a 
Microwave SMA Waveguide sender (actually an "N" adapter), 
then coupled that into a Waveguide detector. This will 

measure the peak V so it needs turning down by 0.707 to get 
the mean value. As shown in the photo from the Tx, I know I 
have just under 4W of RF and my detector reads 5.6V, so div 
that by 0.707 we get 3.9V and this works out to be +25dBm. 
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So the actual RF must be about +35dBm, under 4 watts, 
which is what I expected allowing some cable losses. It was 
near enough and I can now zoom in and see real RF levels on 
my 5W Power Meter. NOTE - at 5W you will have to restrict 
the time its on for otherwise the attenuator will over-heat, 
but you can get 1dB, 2dB, 3dB attenuators to get rid of the 
heat. I made a brass heatsink to slide over the 2W attenuator 
and it does get warm after 30 mins, about 30 Deg C. Oh, I 
had to turn the Detector Diode around to give a plus voltage 
output. Not sure about this being 100% linear but it does 
give a constant level to tune things up to as a Reference. 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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DATV-Express Project - September 


update report 
By KenW6HHC 


As predicted at beginning of September, September was a 
very busy month for the project team. Charles G4GUO 
presented at the BATC CAT14 gathering on Sept 7. Ken 
W6HHEC provided a DATV-Express presentation at TAPR 
Digital Communications Conference (DCC) on September 05 
in Austin, TX and a second presentation on "Recent Advances 
in Digital-ATV" at an ARRL Convention on Sept 13, in San 
Diego. Art WA8RMC had his article on DATV-Express 
published in the October QST magazine of ARRL. 


Quite unexpectedly, BATC presented the GRANT DIXON 
AWARD for the most innovative contribution to ham radio 
ATV, to the DATV-Express Project team. The Project Team is 
honored and quite proud to have been selected for this 
award. As Ken W6HHC likes to point out, an interesting point 
is that none of the project team members have ever met 
another team member "in person". All project discussions and 
efforts are conducted by simple e-mail or SKYPE sessions, the 
internet is amazing! 


The team made a difficult decision to clean up some bugs on 
the PC software BEFORE completing the ODROID effort. The 
team confirmed that the current DATV-Express v2.02 
software did not work well on old DVB-S STBs with small 
buffers. After a few minutes of transmission the PCR timing 
re-calculations (needed for the old Hauppauge PCR jitter 
problem) could fall outside the STB buffer capacity, causing 
the received video to go blank-or-freeze, or causing a 
"popping" sound on audio. Newer DVB-S receivers with large 
buffers (like my SatLink) never exhibited this problem. A new 
draft of v2.03 software debian has been tested and is ready 
to be posted on our web site. BTW - previous suspicions that 
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e Grant Dixon AWared 


Presented to 


The Grant Dixon award 


SDT and PAT PID default values were causing the HV110 
DVB-T receivers to rejects these PIDs values and declare"NO 
SERVICE" were incorrect. But, we are now waiting for 
feedback by alpha-testers who had the problem before 
release. Worst-case, we will begin to publish the new v2.03 
software and README on Oct 09. 

The changes made in v2.03 include: 


e Version 2.03 now can also run on Ubuntu V14.04 LTS 32- 
bit and 64-bit OS. 


e Solves a PCR timing issue on old STBs with small buffers 
to freeze/blank video. 


e Solves a software bug in v2.02 that prevented some 
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Hauppauge model PVR-150 units with composite camera 
video from working correctly. 


e Allow table values for the network_id field and the STREAM 
field to be user adjustable (the real HiDes HV-110 issue). 


Finally, HiDes has updated their HV-110 firmware to 
eliminate the compatibility issue and DATV-Express v2.03 has 
been tested with old HV-110 DVB-T receivers to assure that 
the issue is resolved on older HV-110 units, too. 


The ODROID U3 debian package build for general public of 
DATV-Express turns out to be more difficult to prepare than 
expected. Charles G4GUO explained that the utility that he 
uses to build a .deb package, seems to miss a lot of required 
software installs when the user tries to .deb install on 
ODROID U3. Each of these"install exceptions" can be 
performed with good instructions, but are a bit error prone. 
To make matters more complex, Charles purchased an 
ODROID U3 with the emmc memory option that is essentially 
NON-removable. So, Charles can not experience a "new user" 
environment anymore because he can not clear all memory 
and try it again. The solution for the team is that Ken W6HHC 
will use his ODROID U3 that uses a removable micro-SD 
memory and can be cleared to start all over again. Ken now 
has his ODROID U3 up and running and has now practiced 
doing fresh downloads of Ububtu for ODROID on to a cleared 
micro-SD or copying a useful "standard" image from one SD 
to another in order to have spares available if one micro-SD 
gets 'bricked". 


The plans for October is to have Ken to test the draft .deb 
package builds for ODROID U3 flavor of DATV-Express (for 
ARM) and start preparing a draft of the User Guide focused 
on ODROID. In our spare time, we will post the v2.03 for PC 
builds of software and documentation on the web site. 


"full speed ahead" de Ken W6HHC 
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—— ewe Digital Amateur TeleVision 


Exciter/Transmitter 


now available from 


A more affordable DATV exciter can now be ordered 
Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many 
variations of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

Requires PC running Ubuntu linux (see User Guide) 

Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


register on the web site 
to be able to see 
the PURCHASE page 
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The Construction of 10 GHz Evanescent I was immediately intrigued by the simplicity of their 
construction and their small size compared to the normal 


Filters resonant cavity filters and I then tried to understand how 
they worked. What does this technique consist of? 
by Alberto IWSECU and Fabrizio IW5BDJ 
Starting from the premise that it is not possible to transmit 


Translation done by Professor Lita Windland University of frequencies that are below the cut-off frequency of a 

Bristol waveguide, it is possible to ‘force’ this lower frequency to 
‘pass’ by inserting, after the input, a series of screws in the 

Some years ago I was looking on the internet for ideas as to guide itself, making each little part of the guide resonant in 

how to make some simple microwave band-pass filters that between the screws. This way the signal proceeds in the 

could be easy to produce without too many mechanical guide to each screw in sequence. The screw tunes the small 

problems. I then came across some articles by Paul Wade bit of the guide and so on till the output. 

W1GHZ, who devised some band-pass filters in 5760 and 

3400 MHz, as well as some using lower frequencies, using the It is sufficient to move slightly the tuning of each of the 

‘evanescent mode filter’ technique single screws, to obtain the band width required. 


As evident, compared to ‘iris type’ filters, the mechanics are 
much simpler. 

All that is needed is to position the screws appropriately on 
the guide to obtain the required frequency. The enormous 
advantage is that the size of filter required is drastically 
reduced, compared to the filters made in guides of the 
correct frequency. 


Furthermore, as already mentioned, the mechanics are far 
simpler. 


Some time ago I bought a 5760 MHz evanescent-mode filter 
on EBay; when it arrived I found it to be far smaller in 
relation to the frequency for which it was made. 


This spurred my curiosity and wish to create something 
similar with higher frequency. 


Figure 1 - Left - Evanescent-mode filters for various frequencies 


HMMM 
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from articles by W1GHZ 


Figure 2 - Filter purchased by Alberto IWSECU 5.7 GHz 
from eBay 


I have to thank Sergio Mariotti nonetheless for the crucial 
help provided. Thanks to his publication of 1955, found in 
internet at this link http://www.ira.inaf.it/Library/rapp-int- 
2004/208-95.pdf, I managed to track him down and he very 
kindly provided me all the data with the right formulations 
and the programme to produce this type of filter even at 10 
GHz. 


With Fabrizio’s (IW5BDJ) help, who has produced a prototype 
simply made utilising two thin copper sheets folded at 90 
degrees and soldered together so as to obtain a square tube 
of 1 cm sides and 11cm length, we have already obtained 
good results also in line with the calculations made using 
formulae from Sergio Mariotti, who by the way is also a radio 
enthusiast going as IK4DUY. 


From measurements taken from the same filter at slightly 
different frequencies (10390 and 14800 MHz) and with two 
types of instruments, Alberto’s and Fabrizio’s totally different 
instruments, two noise generators and two types of spectrum 
analysers, one Tektroniks and one HP, what has resulted is 
that the filter has the same curve and an attenuation of 6dB 
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Figure 3 - The programme for the filter execution 


with both sets of instruments. 

Considering that the construction of the filter does not take 
into account neither the roughness of the material nor the 
treatment which should be at least silvered if not gilt we can 
say we are Satisfied with the results. 


Following are photographs of the copper filter and the curves 
obtained with both sets of instruments. 


Figure: 4 - Filter made by Fabrizio IW5BDJ 
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Figure 6 - Below left - 
Curve obtained with 
Alberto’s IWS5ECU 
instruments HP 
Spectrum analyser 


Figure 7 - Right - 
Curve obtained with 
Fabrizio’s IW5BDJ 
instruments Tektroniks 
Spectrum analyser 


Figure 8 - Below right - 
Filter curve first 
version, obtained with 
Fabrizio’s Sweep HP 
and Tektronics 
analyser at higher 
frequency 


1008% 10. SO0GHZ SOmH2/ 
: an one aam on 
ewe mee Be 


Bere tt ta 
at Tt we 


Page 22 


I have now acquired a square tube made of 1mm brass and I 
hope to have an even more precise result. 

At the moment we are making two new filters with this new 
tubing. 


Me “a a ~ t 
ren SO een 3 rd 


Figure 9 - The new brass filters under construction. 


Once construction is complete, new measurements will be 
taken. 


The new filter manages to achieve a bandwidth of 
approximately 100Mhz and a limited loss of 3-4dB, better 
than the other for sure because of the less rough material 
and its uniformity of size. Unfortunately we cannot silver 
plate at hobby level, but it would be interesting to assess the 
differences that would no doubt be there. 


A slight undulation of the curve is surely due to the 
maladaption of impedence between entry and exit cables and 
the connectors. 


This undulation is fairly pronounced and could be a nuisance 
if using the filter for systems that have to have a certain 
linearity. 


To lessen this undulation and therefore adjust the 
impedance, it has been proven experimentally that putting a 
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Figure 10 - The various pieces of HP and Tek 
equipment 


screw opposite to the connectors, it reduces to the point that 
with a little patience a flat curve can be obtained though with 
a slight loss. 


Even the sides are rather steep, we can say that the filter is 
perfectly suited to amateur level use to filter in this case a 
channel or more of digital ATV coming from a mixer of 10000 
Mhz+480 MHz. The sum product of Mixer, 10480, passes 
directly while a signal 10000-480 MHz, 9520 MHz, has a very 
strong attenuation of over 60dB. Naturally with different 
measurements it is possible to also construct a band-pass 
filter for 5700 MHz. The characteristics remain unvaried, and 
in fact the lower the frequency the less notable the small 
errors of mechanical construction. 
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Figure 11 - The undulation of the curve prior to 
adaptation of impedance. 


Figure 13 shows the 10 GHz evanescent-mode bandpass filter 
being used in the construction of a DVB-S repeater. This 
construction uses 480 MHz to form the RF signal then mixes 
that signal with a Local Oscilator (LO) of 9990 MHz using the 
mixer shown in the gray box. The evanescent-mode 
bandpass filter removes the unwanted image at 9510 MHz, 
while passing the desired mixer output at 10470 MHz. 


This article’s author is Alberto Ciampa IW5ECU (Torrita 
Siena), the measurements for the filter construction have 
been taken from the programme of Sig. Sergio Mariotti 
IK4DUY of the Istituto di Radioastronomia INAF 

(www. ira.inaf.it), who has allowed their use for amateur use. 
The build, initial measures and final adjustments are the work 
of Fabrizio Bianchi IW5BDJ (Siena). All the tests were carried 
out with different instrumentation in two different locations, 
Alberto’s and Fabrizio’s house with HP and Tektronix 
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Figure 12a - Above - The curve after adjusting 
impedance using a screw opposite the connectors 


Figure 12b - Below - The new adjusting screws 
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instruments. The results from the different tests came out 
more or less the same, that is within the limits of the small 
differences in calibration of the instruments themselves. 
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Figure 13 - This construction of a DVB-S repeater uses 
the 10 GHz evanescent-mode bandpass filter 
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TV Amateur is a German language magazine. It is 
published 4 times a year. If you would like to 
subscribe, go to http://www.agaf.de/ 
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Now For Something Just Slightly 


Different 
ITV Westcountry Studios Plympton South Devon 


Mike G7GTN 


The ITV name and brand is sure to be quite familiar to people 
that live in the UK. ITV Westcountry as a regional broadcaster 
was born out of the television ashes of TSW (TV South West) 
from the old Derry's Cross Studio complex in Plymouth which 
put in a bid to continue with the regional franchise but lost 
this in the somewhat controversial 1992 ITC bidding war. 
TSW were also themselves born out of another regional 
predecessor called Westward Television which started in 
1961. ITV Westcountry finally went on the air on 1st January 
1993 transmitting the very first programme from a converted 
industrial unit on the Language estate in Plympton. All 
presentation control switching was handled by HTV Wales in 
Culverhouse cross. In 2009 with the pressure within the 
whole ITV network to save considerable costs due to major 
advertising revenue drop, it was announced that it would be 
closing with the loss of over 85 jobs across the whole 
spectrum of talent and the final loss of the whole facility. Now 
our own regional segment of the television news is presented 
from the ITV West studios based some 120 miles away in 
Bristol. Some further quite informative background on this 
story is available from a programme made by our still local 
BBC Plymouth under the "Inside Out Programme name" 
http://www.youtube.com/watch?v=2voLvApwLoO I have only 
watched our so-called local news twice since the transition, 
as does not quite work for me. 


Whilst driving past the old studio one day, I noticed that 
some work seemed to be going on, so we stopped and asked 
if we could have a little look around. Some thirty minutes 
later we finally got the go ahead with strict health & safety 
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instructions. You could actually really feel the sadness of the 
building; we were totally struck by this, easy to picture the 
previous excitement and busy activity that had happened 
over what is a relatively short time frame of only some 16 
years in television history for this studio complex. It was a 
shell with little left, bar some minor technical equipment. The 
main and actually only studio area was still complete with the 
gloss black painted floor. A few wall mounted patch boxes 
scattered around for CCU and sound deadening panels on the 
walls. 


The Original franchise holder before 1993, Television 
South West Studios in Derry's Cross 
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Inside the one and only studio 


During our visit found no living evidence of the Bastian of 
Westward TV and later TSW, that of the children's favourite, 
Gushoney Bun (real name Augustus J Honeybun ) puppet 
character. Further more detailed information on his exploits 
can be found via the link 


In its time the complex was acknowledged to have had some 
of the most advanced communications and integration 
systems of any regional facility, including several 34 megabit 
CODECS installed. 


It is pleasing to be able to report that a new company are 
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Studio floor camera patching 


now operating from the old Westcountry TV studios, alas with 
no connection in television or video production though. So for 
us, ITV as a regional broadcaster finally ended with one last 
fade to black in 2009 after a 48 year continued joint history 
from three separate IBA franchise holder companies in the 
City of Plymouth. Each one having an individual branding, 
different methods & ways of working but the same driving 
passion and vision to deliver an exciting product for us sat at 
home, the television consumer. 


More pictures on the following pages. 
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Main visitor reception area. 
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Information 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (rwsmattnrtt) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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Copyright 


The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


http://cq-datv. mobi 
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DATV News 
TSA8G1 USB Mini Spectrum Analyzer 


TSA8G1 is a very cost-effective USB mini spectrum analyzer. 
It can do most of all basic test items that a general spectrum 
analyzer can do. TSA8G1 is a very tiny instrument, but it can 
cover very wide measurement range. It covers 

frequencies up to 8.15 GHz, powers up to 1 W, noise level as 
low as -110 dBm. The test data will be displayed with 
calibrated level, linearity and frequency. 


TSA8G1 is very suitable for field test because it is very small 
and convenient to carry. It can be used as a device to 
monitor RF signal. It is also suitable for EMC test with near 
field probe. 


@ Tierchy 
= USB Mini Spectrum Analyzer 
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Remote feature allows the product to be controlled remotely 
from far end computer via the internet. This allows 
easy setup of RF monitor system. 


Features: 

e Accurate and stable in frequency / level 

e Extra low cost, extra low weight, best performance price 
ratio 

e Digitally synthesized RF system 

e Frequency range up to 8.15 GHz 

e Input Levels - 110 dBm to +30 dBm 

e Connect to PC through USB without battery pack 


website: www.triarchytech.com 


DATV on 2m 
The UK now has 145 to 146 MHz with special conditions. 


All of the amateur NoVs for 146-147 MHz expire on 31st 
October 2015. The RSGB hopes that amateurs will have 
demonstrated innovative use of this new spectrum in that 
time, so we can make the case to Ofcom to enable the NoVs 
to be renewed for a further period. 


What frequency and what sort of bandwidth can I use for 
DATV in the 146-147 MHz band? 


If DATV is used in the 146-147 MHz band it should be centred 
on 146.5 MHz to make sure all of the sidebands are contained 
within the band. The recommendation for initial experiments 
is to use no more than 7OOKHz total bandwidth as measured 
at the transmitter output in order to ensure protection of 
other users above 147 MHz and amateur satellite users below 
146 MHz. For DVB-S modulation this may limit the 
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DATV News 


maximum symbol rate used to no more than 350kS/s. Some 
enthusiasts might claim far lower theoretical bandwidths for 
higher symbol rate DATV. However these are rarely realised 
due to degradation from real amateur amplifier chains when 
measured at transmitter outputs. The spectral standards that 
amateurs have previously applied on the microwave bands 
are simply not adequate at VHF. This is particularly the 

case on the 146-147 MHz band where high spectral purity is 
required at the edges of the band, to protect users of 
adjacent bands. As amateur radio access to the 146-147 MHz 
band has been granted on a non-interference basis it is 
important that amateurs adhere to these guidelines in order 
to ensure that there is no interference with users of adjacent 
bands. In the longer term it might be possible with bandwidth 
tailoring and pre-distortion techniques to produce cleaner 
transmitters to permit greater symbol rates and 

possibly higher definition DATV. 


http://rsgb.org/main/files/2014/03/146-147MHz_FAQ.pdf 


ARISS contact without HamTV 


An ARISS educational radio contact was planned with 
Gymnasium Siegburg, Germany. 

The event was scheduled Monday September ist, 2014, the 
Ham Video transmitter should possibly be tested during this 
contact. 

30 radio amateurs from DARC led by DL3YAT and DJ5KX had 
prepared over several months the direct 145 MHz radio 
contact to ESA astronaut Alex Gerst, KF50ONO, in the 
Columbus module on the ISS. 

Monday September ist, 2014 at 13.12 UTC Alex as DPOISS 
answered the call by school station DN6KW, and 20 students 
in a row asked their questions as usual. 

After 17 students the radio contact vanished already, but a 
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big applause by nearly 600 listeners in the auditorium 
thanked for this event. 


Some 12 reporters were present, also the regional TV station 
WDR. 


Originally a first HamTV contact had been planned, and 
therefore the French ARISS and "Tutioune" specialist Jean 
Pierre,-F6DZP had come to Siegburg. 

Sorrily the ISS schedule was changed at short notice and no 
HamVideo signal got distributed on the BATC video server 
ISS channel, where several german OM waited in vain for the 
premiere. 

A video report with interviews before the event and some live 
contact athmosphere in the auditorium was shown later on 
the Cologne DATV repeater DBOKO. 


Klaus, DL4KCK 


DATV News 


Problems on 70 cm 


Concerning a police-induced shut-down of our Berlin ATV 
repeater DBOBC’s narrow-band DVB-T output on the 70 cm 
amateur radio band I want to diskuss some topics: 

The 434.5 MHz output was replaced by a 436 MHz output 
licensed by our telecom authority non-bureaucraticly. 

The police justified the 434.5 MHz shut-down with an 
assumption that the transmission could be used for criminal 
actions against cars nearby (blocking the wireless key 
switch). 

This is possible as some car manufacturers are still using the 
434 MHz ISM band (Industrial, Scientific, Medical) for their 
wireless key - others have already changed that to the more 
secure, better to say protected band 868-870 MHz 
(Recommendation CEPT/ERC 70-03). 


A special note for ISM users declares: "Primary and 
secondary users may not get disturbed by ISM applications. 
On the other hand ISM users have to accept interference by 
other radio services." 

In our case "the tail wags the dog", and I am asking: 

1. How is it possible that amateur radio operators as the 
primary users of the 430-440 MHz band have given up to use 
this ISM section without a struggle? 

2. How can the car industry explain their use of cheap 70cm 
wireless key switches while some car manufacturers like BMW 
have avoided that by using the 868 MHz band? 


The amateur radio 70cm band is affected hard by the 
ISM/SRD applications, but most OM do not note it: FM 
repeater in- and outputs in Germany are placed outside the 
ISM section, also the weak-signal modes and beacons. 

Only direct users of 434 MHz like DATV and packet radio are 
affected by for instance DGPS reference stations (5 W!), 
wheather stations and baby monitors. 
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My appeal for solidarity goes to all radio amateurs, if using 
the ISM section or not. 


Our frequency change to 436 MHz is not an ideal solution: 
amateur radio satellites are using the 435-438 MHz section. 
But: a) there are not many amateur satellites, and b) there is 
a software-based solution "RGBZS" built by Heinz, DC6MR, 
many years ago for the Dortmund ATV repeater DBOTT, that 
was shutting down the 70cm output during a registered 
satellite flyover. 

This produces my next question: there are far more satellites 
using the 435-438 MHz section that are not "OSCAR"- 
registered by AMSAT - they are used commercially by 
university institutes all over the world. 

Our IARU organisation is sanctifying that quietly although it is 
against our ham spirit. The amateur radio license is easier to 
obtain than a commercial one, and the needed radio 
equipment is a cheap buy. 

As an alibi sometimes a morse code beacon with amateur 
radio call is installed on those satellites - how dull are we 
supposed to be? 


Concerning our ATV repeater DBOBC I have arranged a 
compromize with our neighbour "Technical University Berlin" 
who are flying the "Beesats" and some others. 

I have installed a modern version of RGBZS (PC based time 
schedule controlled shut-down) at DBOBC for tests. The local 
police station will hand over the informational flyer from the 
telecom authority about ISM/SRD devices to any complaining 
car owner, and they will advise to use alternative keys... 


It is worrying me that we are giving up our wide 70cm band 
MHz by MHz, in some neighbouring countries this subtle 
breakup has become manifest by law already. I would like to 
start a constructive discussion. 


Joerg, DF3EI 
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Comment on 70cm DATV recommendations by 
IARU 


Actually we should only comment on the finalized IARU 
conference protocols, but some details were leaked out 
already and there are different reactions. 

So the board of AGAF wants to explain essential results of the 
C5 recommendations on 70 cm DATV, not knowing when the 
new VHF managers handbook edition will be released. 


An essential result is that DATV is acknowledged as an 
important technology for 70 cm, and the section 435 - 438 
MHz can be used by both amateur satellite and DATV service 
with regard to each other. 

Since the most important amateur satellite activities are 
placed just above 435 MHz, direct DATV contacts should use 
the upper part of the satellite section. 

The RSGB bandplan has devised 437,0 MHz as "Experimental 
DATV Centre of Activity". Because of different national 
regulations there is no such recommendation by IARU, this 
shall be arranged according to national bandplans. 


In order to protect the amateur satellite service no DATV 
repeater outputs are recommended, only repeater inputs. 
Our telecom authority will not approve any more DATV 
repeater outputs on 70 cm, but existing licenses will stay 
valid. 

Another IARU recommendation sets the 70 cm DATV rf 
bandwidth to 2 MHz maximum, preferably lower. The austrian 
sorrow that the 23 cm band will vanish in part from amateur 
radio use because of the Galileo navigation system, should 
not cause panic. 

Our telecom authority has no such informations by now, any 
concerning news will show up on our AGAF home page. 

vy 73, Uwe DJSDW, AGAF president 

Translations Klaus, DL4KCK 
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DATVtalks Compendium 


We are pleased to announce that a compilation of all the 
DATVtalks to date is now available for download from the CQ- 
DATV web site (Click the picture to be taken to the page). 


New readers to CQ-DATV may not know of the wide 

assortment of DATVtalk articles that have been published over 
the history of CQ-DATV. These articles contain an introduction 
to Digital-ATV as well focusing in on various aspects and areas 


CQ-DATV 


dotMOBI 


Type: DVBS 


http://cq-datv.mobi 
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Editorial 


Welcome to CQ-DATV 18 our Christmas and New Year 
edition. 


When we started producing CQ-DATV back in February 2013, 
I think a lot of people back then thought producing a free 
ATV magazine was a non starter, especially when we 
announced we were going to publish bi-monthly, at a time 
when other ATV magazines were having problems producing 
quarterly magazines. 


In January 2014 we announced that we were taking CQ-DATV 


to monthly publication and added a PDF download option. 
Again this raised a few eye brows, but now 12 months later 
we are still in production, our circulation is growing with at 
least one issue looking like it might go through the 10,000 
download barrier. 


This is all down to those of you who like what we are doing 
and have supported us with your contributions. 

We are finishing 2014 with the largest issue we have ever 
produced, our Christmas and New Year present to all our 
readers and contributors, throughout the world. 

Thank you for your support, CQ-DATV is now the world's 
favourite ATV magazine 


It is time to plan what we are going to do in 2015. We are 
going to continue producing CQ-DATV as a monthly 
magazine, in both eBook and PDF formats. 

We have introduced the CQ-DATV award which will be 
presented every year to the contributor submitting the best 
article during the last 12 months. 


The very first every recipient is Fabrizio Bianchi IWSBDJ who 
has taken ATV construction to a new height, he was closely 
followed by runner up John Hudson GB3RFL, who designed 
and built GB3FY, the first ever ATV repeater to use a YIG in 
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the transmitter. John has continued his work with power 
meters aerial rotators and dummy loads which we hope has 
put home construction back on the statute books. 


John was closely followed Mike Stevens G7GTN and his series 
of, on screen display projects. 


It was a difficult decision to make, but I think Fabrizio bowled 
everybody over with his cross band ATV repeater, his 
Evanescent Filters and in this issue his 1200 MHz power 
Amplifier for the DigLite Project. 

Fabrizio has let everyone know that ATV is alive and well in 
Italy 


For any ATV magazine to survive it needs two things, support 
and input from its readers, who produce the articles that we 
hope you enjoy reading, and a dedicated team to edit and 
produce the magazine. Here at CQ-DATV we have both and 
this should enable us to build on what we have for 2015. At 
the time of going to press we have had in excess of 17,000 
downloads for the 6 2013 issues and 37,000 for 11 of the 
2014 issues. 


Please enjoy CQ-DATV 18, please keep the emails coming to 
editor@cq-datv.mobi, we value your input. 


Can we now, on behalf of everyone who has worked on CQ- 


DATV and taken it from a standing start to where it is today, 
wish you all a Merry Christmas and a Happy New year. 


Production Team 


e Ian Pawson - G&8&IQU e Trevor Brown - G8CIS 
e Terry Mowles - VK5TM 


Page 6 


Corrections to DATVTalk11 


Following reader feedback, the following corrections apply to 
the DATV talk 11 article in issue 17. 


ITU-T_J.83B Bandwidth 


The ITU-T_J.83B standard defines the RF bandwidth as 6 MHz 
wide "channels". In a manner similar to DVB-S protocol, the 
RF bandwidth of an ITU-T_J.83B transmission is defined by 
its Symbol Rate (SR). That is: 


RFbw = SR x 1.18 (roll-off factor) 


So if we have a 6 MHz bandwidth, the Symbol Rate should be 
approximately: 


SR = 6.0 MHz / 1.18 = 5.057 MSymb/s 


The "gross data-rate" (that is: with protocol overhead) at this 
SR would then be ~30.3 Mbps. This is enough to carry a HD 
signal using MPEG-4 encoding with a "payload" data-rate of 
about 20 Mbits/sec. Ron W6RZ pointed out to me that: "At 
the 26.97 Mbps TS rate, you could easily have a 26 Mbps 
video stream (or two HD programs at around 13 Mbps 
each)". 


Acknowledgement 
I want to thank Ron, W6RZ, for providing the mathematical 
answers to my estimates and providing obscure ITU-T_J.83B 


protocol specification details for this article. 


Ken W6HHC 


Digital Amateur TeleVision 
Exciter/Transmitter 


now available from 


DATV-Express 


ae Sis Die il 


A more affordable DATV exciter can now be ordered 


Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many 
variations of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

Requires PC running Ubuntu linux (see User Guide) 

Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


register on the web site 
to be able to see 
the PURCHASE page 
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DATVtalk12 - Using ODROID with DATV- 


Express board 
by Ken Konechy W6HHC 


Reproduced from the Orange County Amateur Radio Club 
newsletter. www.W6ZE.org 


[Please Note - This is the twelfth article in a series of 
DATVtalk articles to introduce Digital-ATV to hams and to 
explain various aspects of this new area of ham radio. In the 
CQ-DATV5 issue, the DATVtalk02 article was an introduction 
article about basic Digital-ATV. ] 


In DATVtalk01, I discussed how to use the DATV-Express 
exciter board with an Intel based Linux PC. In this follow-up 
article, I will discuss the next stage of the project, which is 
replacing the PC with a small, more portable, low powered 
ARM-based board. In particular, I will concentrate on the 
ODROID model U3 platform. 


‘rhe hy jms a : 
| a8 ; mL | 
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900 
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Figure 1 - Production DATV-Express hardware board 
for Digital-ATV 
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After the main Linux DATV-Express software was released 
earlier this year, the project team looked at the possibility 
using the following "micro-PC-s" to drive the DATV-Express 
hardware board: 

e Raspberry Pi (single-core-ARM based) 


e RikoMagic MK802iv (quad-core-ARM based) 
e HardKernel ODROID U3 (quad-core-ARM) 


ODROID Model U3 


The Raspberry Pi and the MK802iv units that were tested with 
the DATV-Express hardware board and software - each had 
problems with our project. The single-core-ARM Raspberry Pi, 
running at 700 MHz, was underpowered for our particular 
use. Both the Raspberry Pi and the MK802iv had issues with 
the completeness of their software repositories’ that 
prevented easily recompiling their linux kernel software. The 
small ODROID U3 (see Fig03), quad-core-ARM CPU running 
at 1.7 GHz, was tested and proven to be suitable for meeting 
our DVB-S goals. 


FigO2 (next page) 
illustrates a typical 
transmitter set-up for 
using the ODROID U3 to 
drive the DATV-Express 
board in a typical DVB-S 
operation. This approach 
uses a USB2-based 


Figure 3 - Size of 
quadcore-ARM 
ODROID-U3 board 
is about the same 


size as Raspberry 
Pi 


Hauppauge model HVR-1900 (PAL) or the HVR-1950 (NTSC) 
to perform video capture and MPEG-2 encoding. The MPEG-2 
video and audio elementary streams are sent by a USB2 
interface to the ODROID for processing into a Transport 
Stream (TS). 


DATV-Express 


Configured for DVB-S RF to 
ANT | 


ODROID U3 


\Keybd | USB2 quadcore ARM “micro-PC” 
—_— = 
"Mouse | yse2 1*-stage 2™.stage 
— RF RF 
Analo Power Power 
Video kn Coal 
Source 
around 
a eas 6 -to- 10 Watts 
pee ital | DVB-S at 1.2 GHz 
Audio 1 to >10 mw 


Source at 1.2 GHz 


Figure 2 - Typical Block Diagram of ODROID DVB-S 
transmitter using DATV-Express 


The first step that project-member Charles G4GUO took to 
get ready for allowing the software program to work with the 
"micro-PC" ARM computers was to move the DVB-S protocol 
processing into the FPGA coding, in order to off-load the 
processing on the ODROID. The quad-core-ARM is not as 
powerful as an equivalent Intel quad-core i5 or i7 CPU. 

The ODROID U3 runs with a light-weight version of Ubuntu 
14.04 LTS operating system that is called Lubuntu 14.04 LTS. 
Lubuntu uses a small desk-top-environment called LXDE. It is 
recommended that the image of the Lubuntu 14.04 LTS OS 
be placed on a micro-SDI memory chip, not the available 
eMMc memory module. 


You either need to: (a) purchase a micro-SD from HardKernel 
with the OS installed or (b) just purchase a "class 10 speed" 
8 GB (or larger) micro-SD chip from your local computer 
store, down load the OS image from HardKernel (no cost) 
and burn the OS image onto the micro-SDI chip. Plug the 
micro-SD memory chip into the slot shown in FigO5. 
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ODROID-U3 draft02 


UART for system console ee = 3% 
: Taw ef le 
bd a> oS i 
=© __Hardkernel ous 
REV 0.8 erasers niiiitie: mi > Micro USB connecto 
eee am mae apis (Device / Host) 


Exynos4412 Prime Quad core Bit 


processor + 2GByte DRAM 


HSIC é : - ; . a = Micro HDMI connec 


Power management IC Power LED 


Audio Codec 
SV/2A DC Jack 


Power protector IC Heart bit LED 


Power on switch 


—— USB2.0 Host x 3 
PWM output for cooling fan °s 


Ethernet RJ-45 Jack 


RTC Bak-up 
battery connector 


Figure 4 - The top side of the ODROID U3 board. The 

Heatsink on top of the Exynos Quad-Core CPU is not 

shown. Three USB2 connectors shown on right side, 
near bottom. 


Running ODROID with DATV-Express 


The first steps to operate the ODROID are to attach the WiFI 
or Ethernet connection for the ODROID, leave off the 
hardware board & Hauppauge cables, connect the micro- 
HDMI-adapter-cable to a display and connect the power- 
adapter (wall-wart) to the ODROID to power-up. You should 
see the ODROID boot-up on the display (with a blinking blue 
LED on the ODROID board). At this point it is necessary to 
enable the WiFi or Ethernet connection to internet. 
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More detailed instructions will be available in the DATV- 
Express User Guide for ODROID (coming soon to the 
www.DATV-Express web site). 


lO port #1 


UART, I2C, 
GPIO 


Micro SDCard slot 


¢MMC Module socket 


Earphone Jack 


“=. w--. 


OREA 
2S! 2 :KCC-REM-+) 


Figure 5 - The bottom side of ODROID U3. The micro- 
SD memory slot is shown on right side near the top 


Place the correct DATV-Express .deb file (for ARMhf) on the 
ODROID desktop and double-click the file to install the DATV- 
Express software. You will need to modify one system file for 
access rights for USB (same as PC versions) and then you 
can remove the internet connection and attach the hardware 
board and Hauppauge video-capture unit. 
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Testing DATV-Express with ODROID 


The DATV-Express software binary can be launched from the 
System Menu in the lower left-hand corner of the Lubuntu 
desktop. As shown in Fig06, the DATV-Express application is 
listed in the SOUND & VIDEO area in the system menu. Just 
click on it and it launches the app. The DATV-Express graphic 
user interface (GUI) looks essentially the same (see Fig07) as 
the GUI that displays on the Ubuntu PC installations. The set- 
up and configuration is also essentially the same - except 
most operating will use EXPRESS-AUTO mode (in HW Tab) to 
offload processing from the ODROID for DVB-S operations. 


Sound & Video 
menu category 


if Accessories 
& Education 
0+ Electronics 
ti. Graphics 
® internet 
® Office 
f.. Programming Audacious 
5 sound & Video nA " ¥ © Audio Player 

“| DATV-Express 
_ EH GNOME MPlayer 

2 guvcview 
mh i) PulseAudio Volume Control 
GH XBMC Media Center 
© xfburn 


System Menu icon 


DATW-Express 


© system Tools 
Preferences 


2 Logout 


Figure 6 - The DATV-Express application can be 
launched from the System Menu of the Lubuntu 
Desktop 
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File Help 
roe 


Main | MODE DVB-S | DVB-S2_ DVB-T DVB-T2 SR TX PIDs SVC EPG HW 
‘Status Configuration 


Transmit Queue ez. Mode 


|NULLsinserted 12 = mbol bere 
Transmit Delay 0.16 Secs os aoe gO be) 
Audio Bitrate . it/s 

(") Carrier C) TS log to file 
Frequency 1262.00 MHz 


It PIT | Level 35 
@ Audio 


DVB-SFEC 1/2 
2.20 MSymbol/s 
1.55 Mbit/s 


‘Transmitting 
| 


\@ Video 


Status Message 


|1999-12-31 17:10:27 Driver: pvrusb2, Card: WinTV HVR-1950 Model 751xx, Device: /dev/videoo (li Next 
|1999-12-31 17:10:27 ADRF6755 version 4 [Next] || 


Figure 7 - The DATV-Express GUI for ODROID looks 
essentially the same as when installed on Ubuntu on a 
PC 


Fig08 shows the ODROID set-up to operate and drive the 
DATV-Express board (not shown - off to the right). A non- 
powered USB-hub can be seen to the right of ODROID for 
connecting a mouse and keyboard. The Cisco USB WiFi unit, 
purchased from HardKernel, can be seen lying unconnected 
on the desk to the left of ODROID. 


Fig09 (next page) shows the normal DVB-S "haystack" during 
"barefoot" testing as displayed on a Spec-trum Analyzer. This 
test was operated on 1262 MHz with a 3 MHz bandwidth 
(BWallocation) using 2.2 MSymb/sec Symbol Rate (SR). 


The RF coming from the DATV-Express hardware board 
driven by the ODROID should not be any different than when 
the board is being operated with a full-size PC. To confirm 
this, I hooked up a model MKU-P1301A first-stage RF Power 
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Figure 8 - Set-up to use ODROID U3 to test with DATV- 
Express board at QTH of W6HHC 


Amp made by Kuhne (in Germany). This RF amp is rated at 1 
W (FM) and is the same amplifier that I used to bench test 
the DATV-Express board driven by a PC. As expected, Fig10 
shows that same reasonably shaped DVB-S "haystack" that 
was also produced when testing with Ubuntu on a PC. 


The average output power measured in Fig10 was about 40 
mW - enough to easily drive my DownEast second-stage RF 
PA (30 W FM) on the 1.2 GHz to about 6-to-8 W average 
power out. 


The DATV-Express board was originally designed to just run 
DVB-S protocol. But, the project team is always curious if it 
can also run DVB-T. One of the first tests I ran on the 
ODROID U3 was to try the new 1 MHz bandwidth mode for 
DVB-T that was added in the v2.03 release of software. 
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Figure 9 - Spectrum Analyzer display of "Barefoot" 
testing of DATV-Express exciter board using DVB-S on 
1.2 GHz band. 


Fig11 was taken using QPSK modulation and FEC=1/2. I do 
NOT have a DVB-T receiver, so I can not view the video 
quality. With that modulation and FEC setting, the GUI 
reported the video data rate at about 0.3 Mbps, which would 
only support a slow video display frame-rate. If I change the 
FEC setting to 7/8, then the GUI reports the video data-bit- 
rate increased to about 0.7 Mbps. Of course, the modulation 
for the 1 MHz bandwidth mode could be changed to use QAM- 
16 in order to support a higher video data-rate (although 
with some loss of signal robustness introduced by the 
increased-modulation-complexity). I also tested DVB-T with 
QPSK in the 2 MHz BW mode. 


Figure 11 - right - Spectrum Analyzer of the ODROID 
driving the Hardware Board in the 1 MHz BW mode with 
DVB-T protocol. The SA display span is 10 MHz. 
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Figure 10 - Spectrum Analyzer display of DATV- 
Express driving a Kuhne 1.2 GHz RF Power Amp rated 


at 1W (FM) 
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Using an alpha-test build of the software, one of the four 
ODROID CPUs was NOT able to keep up with the required 
processing load for the 2 MHz BW testing. Charles G4GUO 
suspects that further DVB-T load-reduction improvements 
could possibly be done by rewriting parts of the software in 
assembly language (but, will not occur soon). 


Release of ODROID SW for DATV-Express 
The project team plan for ODROID release is to: 


1. need to complete the test of the resulting v2.03 in- 
stallation on ODROID-U3 to make sure that all fea-tures 
work well. 


2. A stand-alone ODROID-version of the USER GUIDE needs 
to be prepared (many Lubuntu screens look different) 


My current expectation is that these tasks will all be 
completed, released, and available on the DATV-Express web 
site by the end of November. 


Possible Future Roadmap with ODROID 


The DATV-Express project team recognizes that currently, 
the Hauppauge approach for video-capture creates two large 
problems for our project: 


(1) The timing on the Hauppauge PCR with a linux driver 
seems to be very jittery. G4GUO has retimed the PCR and re- 
stamped the packets, but not perfectly. 


(2) Hauppauge has come out with two new HVR models; 
HVR-1905 (PAL) and HVR-1955 (NTSC) but have not yet 
come out with the Linux drivers - creating a DATV-Express 
problem for buyers of those new models. 


Alex OZ9AEC has been experimenting with a Logitech web 
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camera, that outputs the video stream with H264 (aka MPEG- 
4) encoding. The Logitech model C920 web camera is small 
and even has mounting for a tripod. 


The only issue with this nice and affordable web camera is 
that the audio has not been encoded by MPEG-4. My personal 
suspicion is that Logitech may be attempting to avoid paying 
a license fee for AC3 (a licensed CODEC by Dolby), the 
normal audio for H.264. So one approach could be to encode 
the C920 camera audio processing via a CPU CODEC for 
MPEG-4 or MPEG-2 on the ODROID. 


= to 
ODROID U3 

_ j= “micro-PC” RF to RCVR 

5B2 | ANT ANT 


Station Receiver 
Using DVB-S2 SetTopBox 
to obtain MPEG-4 CODECs 


DATV-Expres: 
| Configured for DVB-S 


with MPEG-4 Upicital 
encoded video Digital ! 
andnon-encoded —_, Display | 1 to >10 mw 
audio ee ae 


Figure 12 - Possible "concept" Block Diagram of 
ODROID DVEB-S transmitter using C920 Web camera 
that outputs H.264 encoded video stream 


Fig 12 is a concept block diagram of ODROID U3 using the 
Logitech C920 web camera to transmit H.264 video with 
DVB-S DATV protocol. The receiver is required to be a DVB- 
S2 STB receiver or DVB-S2 USB-dongle-receiver that is also 
capable of receiving legacy DVB-S protocols. Note that this is 
not a normal commercial protocol. Also note that Logitech 
does not supply linux drivers a€!but do support the UVC 
standards supporting cameras in linux distributions. So there 
may be an issue with the Lubuntu distribution? But, the 
project team thinks this might work for DATV?? The team 
plans to take some time to investigate and sort out these 
potential C920 issues. 
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Conclusion 


The ODROID U3 "micro-PC" works very well with the DATV- 
Express DATV exciter board, especially for the DVB-S 
protocol. It makes the use of a DATV-Express transmitting 
station more portable by eliminating a large PC or a bulky 
notebook computer. The ODROID U3 is fairly affordably 
priced at US$65 (70 Euro) plus plastic-case, 5V/2A power 
adapter (wall-wart) and shipping. 


Contact Info 


The author may be contacted at WGHHC@ARRL.net 


Followed all over the world 
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Useful URLs 


ATCO - Amateur Television of Central Ohio - see 
www.ATCO.tv 


British ATV Club - Digital Forum - see 
www.BATC.org.UK/forum/ 


CQ-DATV online (free monthly) e-magazine - see www.CQ- 
DATV.mobi 


DATV-Express Project for Digital-ATV (User Guide and 
downloads) - see www.DATV-Express.com 


HardKernel web site for ODROID U3 - see 
www.hardkernel.com/ 


HardKernel USA Sales for faster shipping - see 
www.ameridroid.com 


OZ9AEC discussions on using Logitech model C920 web 
camera - see www.OZ9AEC.net/index.php/gstreamer/473- 
using-the-logitech-c920-webcam-with-gstreamer 


Orange County ARC entire series of newsletter DATV articles 
and DATV presentations - see www.W6ZE.org/DATV/ 


Yahoo Group for Digital ATV - see 
groups.yahoo.com/group/DigitalATV/ 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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Mini Power Amplifier 1200 Mhz for For the RA18H1213Gi module, we need 80-100 mW input, 
and 300-400 mW for the M57762 module. 


Diglite Project 
By Fabrizio Bianchi IW5BDJ 


This is an amplifier gain of about 19 dB. 


We need to adjust the Input to the RH18H1213 Module with 


The Digilite ATV transmitter has an output of 0 dB at 1200 an attenuator to bring out a maximum power of 12 watts to 
MHz, a power too low to be sent to the antenna. avoid digital signal compression. 
With 3-4 mW power and a Mitsubishi M 67715 module, you wa—_§|_@ ie — 51,.2mm ——~ 


can get an output of 2 watts. 


In DATV-S, you must never reach the maximum power of the 
device, so with O dB of Digilite, you will get 1 watt of output 
from the module , excellent power for the first experiments 
on digital DATV. 


If we want to drive other modules we have to do mini power | 


amplifiers. C115 Pf smd 5 Volt 
= See xe yy «(C2 10 nF smd 

: —  ———s« Q1: GVA84 smd 
L1 8 Spire Dia 1 mm 


Fig 2 The PCB and component layout of 100 mW amp 


The second amplifier uses a GVA84 MMIC amplifier and a 
BFG135 transistor powered by 12 volts. 


The amplifier gain is about 26 dB and when fed by the Digilte, 
we will have about 400 mW, suitable for the Mitsubishi 
M57762 module. 


Even in this system we will not let the power from the 
M57762 module be more than 12 Watt to avoid digital signal 
compression. This can be adjusted with a suitable attenuator 
Fig1 The 100 mW amplifer at the input to the module. 
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Fig 4 Bottom of the amplifier and 5 volt regulator 
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Fig 5 The 400 mW amplifier 


Fig 6 The bottom of the amplifier 


The construction of the two amplifiers is made of double- 
sided FR4 epoxy glass 1.6mm 


With the two amplifiers can be retrieved the final power of 


the old Analog system and use them for the new Digital TV 
with good results. 
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Fig 7 View of the inside, PCB Layout and component 
position. 
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New 70cm-DVB-T-TX at ATV repeater 


DBOQI in Munich 
Thomas Altinger, DLIMFK 


Translation from TV-Amateur 174 by Klaus, DL4KCK 
www. agaf.de 


Preface: 


In 1987 the first ATV repeater in Munich was built by 
DH4ATV, and in 1993 DK8CD helped him to construct DBOQI 
on the Siemens building. From that time on a live ATV 
bulletin got distributed weekly from the private ham TV 
studio DLOBS to DBOQI, and several other ATV repeaters 
located in Augsburg, on Tegelberg (Bavarian Alps), at Lake 
Constance, in Ingolstadt, Nuremberg and in Salzburg 
(Austria) took over the 23cm FM-ATV signal from DBOQI. Up 
to 97 stations were able to receive the broadcast. In 1990 
the local club "ATV working group Munic" was founded, the 
about 30 members have been preparing and distributing the 
weekly "ATV magazine" via DBOQI on 23cm digital and 
analogue as well as via web since 2004. From 2007 on a new 
modular repeater design was developed by DLIMFK, DJ7DA 
and DH1MMT and replaced the older ATV repeater. A prime 
target was to enable remote control of most functions via 
DTMF, Packet Radio and D-Star for users. 

Klaus, DL4KCK 


Previous history 


Since some years already there has been a wish for a narrow 
band digital TV output on 70cm, but still no technical solution 
in sight. In early 2014 an official letter told us to switch off 
both ATV outputs on 23cm immediately because of 
interference to the Galileo navigation system control center 
near Munich! With that navigation system Europe wants to be 
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independent from 
GPS. Now the only 
alternative besides 
10 GHz analogue 
was to run witha 
new TX using 
COFDM modulation 
(similar to DVB-T 
standard) but 2 
MHz bandwidth on 
70cm. Application 
and approval 
followed soon, and 
Darko OE7DBH =~ oe 
lend us a DVB-T-TX made by HiDes rogether with F PA for 
testing. Disillusion was heavy because no other 70cm control 
inputs were suddenly usable any more... 


After some thought we added a steep filter in front of the 
aerial connection, and we found out that the DVB-T 
"shoulders" had too much energy on the control input 
frequency. So different filtering at the DATV TX and the NBFM 
RX side improved signal sensivity. Astonishing big and heavy 
cavity resonators did their duty. The resulting TX power was 
only about 1 Watt HF, and some stations were able to receive 
the test signal - so it should be possible to replace the lost 
23cm output. 


Just by the beginning of the HAMRADIO 2014 fair in 
Friedrichshafen the new TX from HiDes arrived and advance 
was givven to my laboratory bench. At DBOQI we are using a 
2 MHz wide COFDM signal at a center frequency of 436 MHz 
with 1705 carriers, each one modulated with 16QAM. 
Informations are coded in phase, amplitude and frequency 
with 8 bits and FEC. Looking at the DVB-T signal on a 
spectral analyzer you can see the peak at -17 dBm - 
measuring the same signal with a power meter, one detector 
head is showing -3 dBm, another one -1,8 dBm??? Perfect 
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power metering is done with so called "channel power 
measuring", accounting the crest factor of brick wall shaped 
COFDM signals. This way the proper power value is -2,2 dBm. 


Output power of this DVB-T TX is adjusted in software by 
changing an attenuation factor in dB, with -5 dB you are 
getting around 0 dBm or 1 mW. Using -15 dB results ina 
very clean signal with -60 dBc shoulders at the TX output. 
This high value means enough quality for more amplifying. 
PA problem 


Preceding tests showed that with rising saturation degree the 
shoulders behind the power amplifier are rising too. At 35,7 
dBm output power there are -30 dBc shoulders, but with 
good filtering the repeater control QRG on 70cm is usable 
anyhow. 


On the bench a 
power splitter is put 
between meter and 
aerial along with a 
20 dB attenuator, all 
in all 26,4 dB. 
Output power was 
3,7 W, and I tried to 
achieve a better 
shoulder span by 
inserting a small 0,5 
W amplifier and 
different filters 
before the PA - in 
vain. In the end I 
holded on with the narrow filter between PA and aerial and 
less than 4 W output. 


By the way - I was wondering about the input problems of 
my Anritsu spectral analyzer. A bit too much power there 
gave a very odd shoulder reference... 
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Future thoughts 


I do not like the 
presentconfiguration, 
this PA is saturated 
with 3 W output 
already. Perhaps other 
PAs are able to 
produce 5 W output 
with -60 dBc 
shoulders. The 
downside is - to get 
only 3 W out, it needs 
4A at 12 V. 48 W input 
against 3 W output, the energy efficiency is not very bright... 


Tomtoms homepage: www.dlimfk.de 


ATV repeater homepage: www.dbOgi.de 
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Turn your Raspberry Pi into a live HDTV 


transmitter 
Alexandru Csete OZ9AEC 


Reproduced from the OZ9AEC web site 


Note: Clicking on the blue text will take you to the internet 
links, provided your device is connected to the internet. 


In a previous post I wrote about using the UT-100C DVB-T 
modulator on linux and I promised to follow up how to use 
the modulator with live video sources. In this post Iam going 
to describe how to setup the modulator on a Raspiberry Pi 
equipped with a RaspiCam camera module, effectively turning 
the Pi into a live HDTV transmitter. 


The setup can be made small enough to be carried by a 
medium size drone and the range can be increased using 
power amplifiers. If you do that be sure to comply with the 
radio regulations applicable in your country. In particular, 
transmitting with significant power in the UHF TV bands will 
most likely get you into trouble. Your best bet is to get a ham 
radio license and use the 23 cm band. 


The setup I am using performs the following tasks: 


e Capture H.264-encoded video from the camera using the 
raspivid application. 

e Convert the H.264 bitstream to constant bitrate and DVB 
compliant MPEG-TS stream using ffmpeg 2.2.2. 

e Send the MPEG-TS stream to the UT-100C modulator 
using tsrfsend application. 


e In my own setup I also use a 20 dBm power booster to 
increase the range. 
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Raspberry Pi 


The idea for this setup, in particular for using the latest 
ffmpeg for MPEG-TS generation, comes from Evariste FSOEO 
who posted it on the Viva DATV forum. 

In fact, he has made a complete Raspbian image available for 
download for those who want a quick and easy way to get 


gy 


software available at the time when he built the image. 

To get an idea of the video quality you can expect from this 
setup check out these test recordings I have posted on 
Youtube. Be sure to check out the recording of the HEAT 2X 
rocket being fueled with liquid oxygen at -180 °C. They were 
all recorded over the air using the Rocketcam 1 prototype 
setup and an RTL2832-based DVB-T dongle with modified 
drivers to work in the 1.3 GHz band. 
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In the following sections I will describe each component of 
my setup. 


Step 1: Raspberry Pi and camera 


The first thing to do is to ensure that you have your 
Raspberry Pi up and running with an up to date Raspbian 
image and the RaspiCam. You can use this tutorial on the 
Raspberry Pi website. You should definitely get acquiantened 
with the raspivid application that is used to capture H.264 
encoded video with the camera module. It is a great tool and 
you will also find it useful for other tasks. 


I suggest you create a working directory, for example 
~/dvb/, where you can put the scripts and binaries used for 
the DVB-T setup. 

Step 2: The UT-100C driver 


You can download my binary driver built for kernel linux-rpi- 
3.12.19+: usb-it950x.ko. 


I have also posted instructions how to build the driver on the 
target (Raspberry Pi). You may have to do this if my driver is 
not compatible with your device. 

In either case put the usb-it950x.ko file in the working 
directory, e.g. ~/dvb/. You can test the driver by plugging in 
the UT-100C dongle and loading the module: 


$ cd ~/dvb 
$ sudo insmod ./usb-it950x.ko 


To remove the module: 


$ sudo rmmod ./usb-it950x.ko 
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Step 3: Get ffmpeg 2.2 or later 


At the time of writing ffmpeg seems to be the only open 
source application capable of muxing H.264 video into DVB 
compatible, constant bitrate MPEG-TS. The downside of the 
ffmpeg muxer is that it adds a 5 second latency to the 
transmission. We'll have to work on this. 


My binary built with libc-2.13 is available here: ffmpeg. 
However, here you really have the opportunity to learn 
something by cross compiling your own ffmpeg. Just follow 
the instructions from the ffmpeg wiki which is what I did with 
the following choices / changes: 


e I didn't build any addon libraries as I only want to use 
ffmpeg for TS muxing. 


e During menuconfig of the crosstoll-ng under C library 
select eglibc 2.13 or whatever version comes with your 
Raspberry Pi. 


You can find which version of libc you got on you pi by 
running the following command in the Raspberry Pi console: 


$ Il /lib/arm-linux-gnueabihf/libc-* 
-rwxr-xr-x 1 root root 1200240 Mar 20 23:00 /lib/arm-linux- 
gnueabihf/libc-2.13.so* 


As you can see I had version libc 2.13 installed at the time of 
writing this article. 


Put the ffmpeg binary(ies) in the same working directory 
where you got the and check that it works: 


$ cd ~/dvb 

$ ./ffmpeg -v 

ffmpeg version 2.2.2 

built on May 29 2014 23:17:41 with gcc 4.8.2 (crosstool-NG 
1.19.0) 20130603 (prerelease) 
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configuration: --enable-cross-compile --cross- 
prefix=/home/alc/embedded/rpi/ffmpeg/ctng/ 
arm-unknown-linux-gnueabi/bin/arm-unknown-linux- 
gnueabi- --arch=armel --target-os=linux 
--prefix=/home/alc/embedded/rpi/ffmpeg/deploy 


libavutil 52 60. 1007/7 52.06: 100 
libavcodec 55a 52.1025) 55.52.02 
libavformat 55.33.1007 552 33.100 
libavdevice 55. 10.100 / 55. 10.100 
libavfilter 4. 2.100/ 4. 2.100 
libswscale 2.0 S202 2) S202 


libswresample 0O.18.100/ O. 18.100 
Step 4: tsrfsend 


Finally, we need an application that can talk to the UT-100 
modulator, configure it and send the MPEG-TS steam to it. 
You can write your own application based on the API docs 
that come with the driver package or use the tsrfsend 
application included in the UT-100C Opencaster Bundle. 


There is no license included with the tsrfsend application so I 
can only assume full copyright; however, I hope I will not get 
into trouble for sharing my armhf binary with you: tsrfsend. 


If you have the sources you can simply build it on the 
Raspberry Pi, or try the cross compiler you created for 
ffmpeg. In either case you should apply the patch that I have 
posted on the Avalpa forum. 


Put the tsrfsend binary into the same working directory 
where you put the driver and the ffmpeg application. 

A few hints how to test the tsrfsend application are available 
in my previous post. 


Step 5: Connecting the pieces 


We need a way to (1) send H.264 video from raspivid to 
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ffmpeg and (2) send the MPEG-TS from ffmpeg to tsrfsend. 
Since all these applications can operate on files the easiest 
way to connect them is using named pipes (aka FIFOs). 
We can create two named pipes in the working directory: 


pi@raspberrypi ~ $ cd ~/dvb 
pi@raspberrypi ~/dvb $ mkfifo videoes 
pi@raspberrypi ~/dvb $ mkfifo videots 
pi@raspberrypi ~/dvb $ Il 

total O 

prw-r--r-- 1 pi piO Jun 4 22:37 videoes| 
prw-r--r-- 1 pi piO Jun 4 22:37 videots| 
pi@raspberrypi ~/dvb $ 


The names videoes and videots refer to video elementary 
stream and transport stream respectively. Having the pipes in 
place we can now launch the raspivid, ffmpeg and tsrfsend 
applications sequentially using the pipes for input and output. 


In the following example I use a 6 MHz channel, QPSK 
modulation with rate 1/2 FEC, 1/4 guard interval and 8k FFT. 
With these parameters the channel capacity is 3.732 Mbps 
which is what we set the ffmpeg muxrate to. THe video rate 
must be lower than that and leave sufficient margin for 
bitrate fluctuations. Therefore, I have set raspivid to capture 
1280x720 pixel frames at 30 frames per second and 3.3 
Mbps video bitrate. 


The following lines should be copy & paste-able into a 
terminal or a script: 


raspivid -n -w 960 -h 720 -b 3300000 -t O -fps 30 -g 90 -pf 
high -ih -o videoes & 

./ffmpeg -loglevel error \ 

-framerate 30 -i videoes -minrate 3.1M -maxrate 3.5M 
-vcodec copy \ 

-f mpegts -mpegts_original_network_id 1 
-mpegts_transport_stream_id 1 \ 
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-mpegts_service_id 1 -mpegts_pmt_start_pid 1000 
-mpegts_start_pid 1001 \ 

-metadata service_provider="YOUR CALL" \ 

-metadata service_name="COOL TV CHANNEL" \ 
-muxrate 3732k -y videots & 

sudo ./tsrfsend videots 0 1280000 6000 4 1/2 1/4 800 


Note that I am using "sudo tsrfsend" because I did not 
configure any udev rule for the modulator that would allow 
using it as regular user. If you want to run the application as 
regular user, create a udev rule as I showed it in my previous 
post. 


In the example I am using 1.28 GHz carrier frequency which 
is in the DATV segment of the 23 cm amateur radio band. If 
you don't have a DVB-T receiver that works at that frequency 
you can change it to some UHF frequency and use your 
regular digital television to receive it provided that it can do 
DVB-T and you are only transmitting in your lab with very 
low power. Check the regulations in your country to know for 
sure what you may and what you may not do. 


I have modified the RTL2832, R820T and E4000 drivers to 
allow tuning to L-band frequencies as supported by these 
tuners. 


We can also use ffmpeg to read from a file instead of the 
camera. In that case we use "... -re -i videoes ..." to transmit 
in real time, otherwise ffmpeg will read and send the file as 
far as it can read it from the SD card. I haven't tested this 
option much as I am only interested in live transmissions for 
now. 


I hope this guide was helpful and I am looking forward to see 
who will make the first handheld HDTV transmitter using a 
Raspberry Pi and a UT-100C modulator and in particular who 
will make it work from a flying drone. 
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TV Amateur is a German language magazine. It is 
published 4 times a year. If you would like to 
subscribe, go to http://www.agaf.de/ 
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5W 3cm Digital Power Meter 
By John Hudson G3RFL 


After building the LOOW POWER METER for 23cm published in 
CQ-DATV 11, a requirement arose for a lower power meter 
working in the 3cms band, 10,425MHz 


I used the same PCB and LCD display that the 23 cm power 
meter used as it worked well on the 100 watt power meter 
and I could adapt the PIC code without a total re write. The 
very nice LCD display produced an attractive White 
characters on a Blue background. The display required an I2C 
interface, which was provided by the same PIC30F4012 that I 
used for the 100w power meter. Ebay proved also to be a 
very good source of SMA/SMA 10dB 2W attenuators at very 
reasonable prices 


m 5W 10GHz POWER METER ) 


Sui POWER METER §j 
| eye oO Ode 
 ) 2 ] 


G3RFL 


| ‘9000 
50008 
9090 


The PIC30F4012 is a very impressive PIC. It has its own 
internal XTAL and uses a X4 PLL to make an even faster 
clock. The display is two lines and the top line is programmed 
to show a BAR GRAPH in 80 steps. The second line has got 
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some fixed things that never change such has the "W” and 
“dBm” also the decimal points ....5.000W 37.0dBm...as an 
example. 


With 5watts going through the SMA/SMA 10dB 2W 
attenuators, you get just 500mW out of the pad and into the 
Waveguide Detector. This should produce 7V so if we pad 
that down to 5V then bingo, the PIC A/D 10 bits can interface 
to this DC input. 


At an A/D value 1024, the display power wants to read 5 
watts. So we have 6 digits and 3 digits for the dBm scale. 
After a lot of head scratching my Son LEE MOLMH joined the 
plot and between us we sorted it all out without using log's. 
First we took the A/D value, squared it then divided by 65536 
then divided the answer by 10465. 

Now we have the whole watts, so we save that. Next we 
multiply by1000 and divide by 654. Now we have the 
milliwatts figure, So we save that. 


Next, and this is the harder bit LEE, sorted out how to 
convert these two values into dBm (0 to 50) with a fraction 
left over. This took 48 bit maths, real genius how it works. 
Multiply the watts value by 1000 and add the milliwatts to it. 
This gives us a big number that is the total value, now in 
milliwatts. Now divide by the magic number of 1.258927714 
(this is about 1dB). Answer is in dBm with a fraction left over. 
Convert all these 9 digits to ASCII and deliver to the LCD. 
Job done. No said LEE, I have to add leading Zero blanking 
on 3 digits. To correct the values from the 100W values to 
give 5W readings, we just DIV by 20 


DETECTOR 


The last building block is the Detector that will rectify the 
microwave RF and produce the DC required by the power 
meter. There is a lot of history to RF detectors. The 

first was a COHERER which was a glass tube full of sharp iron 
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filings between two probes. On the presence of RF they 
aligned themselves and created a short across the terminals. 
However on the RF being stopped they still shorted out until 
the tube was tapped by anything that vibrated, known as a 
de-coherer. Thus CW was born. 


A more sensitive detector was required so then a VACUUM 
TUBE DETECTOR was born. The start of the VALVE (TUBE), 
before the days of semiconductors. 


But today we do have semiconductors and it's in this field we 
find the detector used for our meter. The power is the square 
of the voltage measured times the termination, in our case 
50 ohms. 


The power is mainly terminated in a dummy load and the 
detector senses the voltage across it. 5W is a lot so it was 
best to dissipate much of the power by adding an attenuation 
pad in front of the detector, say 10dB, thus not blowing the 
socks off the detector diode. 


After building several of these to try and see what was 
required, it finishes up I need a low capacitance diode with 
low volts drop. So I started out with a HSMS-2822 
SCHOTTKY device with two diodes so we get full wave 
rectification of the RF. I soon found that I needed lots of 
values of decoupling caps with short leads. This then led on 
to using SMD components, as indeed the detector has as 
well. 


Now on V5 of these and I do not want standing waves on the 
device so its correct over a wide frequency range. First I tried 
FR4 D/S PCB and lots and lots of links through the PCB, even 
at one time I tried nuts and bolts and its input was SMA. 
After lots of versions I finished up using a WAVEGUIDE 
Detector and SENDER head coupled together with the Full 
Power 5W going in to it and RAM (Radar Absorbent Material) 
up the middle of the Waveguide. 
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This caught fire with the RAM material now turning to 
graphite dust and epoxy. This was too messy and had other 
problems. 


The answer was to buy a 10dB 2 watt attenuator on Ebay. A 
nice little brass unit, SMA in, SMA out, about 10mm dia. To 
heatsink it, a brass collar was used. 


So we now have the power down by 90% and I fed this into a 
Microwave SMA Waveguide sender (actually an “N” connector 
with adapter), then coupled that into a waveguide detector. 
This will measure the peak voltage so it needs scaling down 
by 0.707 to get the mean value. As shown in the photo from 
the TX I now have 5W of RF and my detector needed to be 
loaded with a resistor to give 5V output which was equal to 
+37dBm or 5W. 


NOTE:- at 5W input you will have to restrict the time its on 
for otherwise the attenuator will over heat, but you can get 
1dB,2dB,3dB attenuators to get rid of the heat. If you look at 
the photo, I made a BRASS heat sink to slide over the 2W 
attenuator and it does get warm after 30 mins (about 30 Deg 
C). Oh, I had to turn the detector diode around to give a 
positive voltage output. Not sure about this being 100% 
linear but it does give a constant level to tune things up to as 
a reference. You can correct for the bottom end error by 
adding a resistor of 20K or so from the detector to +5V. 


Once I had solved all the problems, the unit started to evolve 
and take shape. The single sided PCB was drilled and 
populated and the PCF30F4012 was programmed with the 
revised code. (This is available for download on the CQ-DATV 
site). 


The case was from MAPLINS (N77AL), just gone up in price 
(about £15), but could be easily adapted to take the LCD 
display, which was sourced from Ebay.The 2watt 10dB 
attenuator from Ebay was mounted externally to the case. 


Page 25 


NOTE: the PCB artwork is the same as the 100W version 

On request from a CQ-DATV reader a BAR GRAPH was added 
to line one with 80 steps (see results on BOTH power meters 
100W and 5W) 


ATV the Best Learning Hobby in the World, John G3RFL 


42m7A 
+12V SUPPLY 1N40@1 
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DETECTOR INPUT 
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WHITE ON BLUE DISPLAY 


SW POWER METER 
5.88W 37.88dBm 


POYNATRON 
5W 3cm POWER METER 
Above - Schematic of the Power Meter 


Top right - PCB layout 
Bottom right - Component layout 


|) Component side Layout 
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3cm 5W Power Meter Bar Graph 


16 full blocks each with 5 steps total of 80 steps range is 
0.001 to 5Watts 


pot 20] 13.0 

_ 80} 19.0) 
3 | 200] 23.0 
P4325] 25.0 
P5500] 27.0 
ee eee ee 
8 | 1,300] 31.2 
po | 1,600] 32.1 
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23cm 100W Power Meter Bar Graph 


16 full blocks each with 5 steps total of 80 steps range is 


0.5W to 100Watts 
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Fireworks 
Dave Woodhall G3ZGZ 


OS711/2014 18:517S3 


In Dave's' article back in CQ-DATV11 he described his 
quadrocopter drone fitted with a camera and downlink. The 
article included a couple of aerial pictures taken during a test 
flight. 


Well Dave tried flying the quad on Wednesday night to see i / . 
what Cleveleys looks like at night and try to find fireworks! and past the Norbreck. There were some really big ones let 
off that must have cost quite a packet. 


The video is, as expected, noisy, but at least I got a 
reasonable picture. Saw fireworks all the way to Fleetwood 
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DATV-Express Project - October update 
report 


During the first half of October, the team worked to 
"production release" version 2.03 software for PC. The 
features or fixes include: 


...* V2.02 had timing problems with old STB receivers with 
small buffers, where the DATV-Express PCR timing- 
processing overflows the buffer (after a several minutes) 
resulting in video screen freezes or screen going blank and/or 
audio popping. 


...* In V2.02 there was still a lingering problem with some 
older models of PVR-150 units where DATV-Express could not 
properly grab the composite video. 


...* V2.03 adds a new feature of a DVB-T 1 MHz bandwidth 
selection. 


...* V2.03 can now be installed on Ubuntu V14.04 LTS 
operating system (as well as the older Ubuntu V12.04 LTS) 


Updated README details, new .DEB download files, and User 
Guide (Draft36) are all available on the DOWNLOADS page on 
the DATV-Express.com web site. 


As soon as that task was completed, attention turned back to 
releasing v2.03 for the ODROID-U3 "micro-PC". Charles 
G4GUO was still handicapped in that the eMMc memory on 
his ODROID does not allow him to swap out between his 
development set-up (development is on the ODROID) and a 
fresh test image. So a new plan became to "cross train" Ken 
W6HHEC to build and test the ODROID software from the 
github site of Charles. Ken will tell you that THIS IS NOT 
EASY! The Lubuntu 14.04 LTS OS on the ODROID is not quite 
the same as working on a PC installation of Ubuntu 14.04. It 
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took more than a week to just successfully install QtCreator 
on the ODROID development image. 
Then Ken learned that installing and using debreate (the tool 


Set-up to build ODROID .deb file at QTH of W6HHC 


to build a .deb file) is quite an adventure. But good progress 
has been made by Ken with about 30 e-mails and three 
Skype-work-sessions with Charles G4GUO for assistance. But 
persistence does payoff and a successful deb file build for the 
ODROID ARM "micro-PC" was finally achieved. Ken has now 
successfully tested the .deb package at his QTH and sent the 
video below (snapshot next page). 


There are three main goals left to complete in order to 
release the ODROID-U3 deb installation file for DATV- 
Express. 


1) Ken needs to work out the debreate build details so that 
the deb file installs DATV-Express software without errors or 
"missing dependencies" on a fresh OS image. 
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First video transmission received from ODROID at 
W6HHC "software lab" 


2) Ken needs to test the resulting v2.03 installation on 
ODROID-U3 to make sure that all features work well. 


3) An ODROID-version of the USER GUIDE needs to be 
prepared (many Lubuntu screens look different) 

But the long awaited release of DATV-Express for ODROID-U3 
appears to be much closer now. 


“full speed ahead"....de Ken W6HHC 
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DKARS MAGACINE 


— a 
Dutch Kingdom Amateur Radio Society 
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Connecting radio amateurs in the Dutch Kingdom DXCC’s; 
The Netherlands, Aruba, Curacao, Sint Maarten, Bonaire, Sint Eustatius and Saba 
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Puerto Rico 


De WRTCvan 2014 
5V7TH, Togo en TY1TT, Benin 
Dx-pedities door ON6DX 


U kunt nu donateur worden! 


DKARS Dutch Kingdom Amateur Radio Society 


www.dkars.nl 3 Prijs / Price € 0,00 / $ 0,00 
www.facebook.com/dkarscontest 


post @dkars.nl! 
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Converting CCTV lens from video auto 


iris Eo DC auto Iris 
by Dr Andrew (Drew) Wollin, VK4ZXI 


Summary 


It seems relatively easy to convert a video auto iris CCTV 
lens to DC auto iris and for a modern camera to control the 
lens correctly. I was able to convert a sophisticated 
expensive CCTV lens to DC auto iris, which otherwise was 
unusable. 


However, I give no guarantee that it will work with any other 
lens, although I think the principle is the same. 


If camera control is not possible or desired, it is possible to at 
least open the lens's iris with a voltage through a series 
resistor applied to the drive motor with the correct polarity. 
The problem I had bought a Pentax motorised zoom and 
focus lens for use in my amateur TV studio with the idea of 
using it on a remote-controlled tripod as part of a one person 
operation. Motorised lens are not cheap ($600), but I bought 
a new, but old stock, lens cheap (<$100). 


The main problem was that the lens used video auto iris, 
rather than DC auto iris, that is the standard on digital CCTV 
cameras. If not used, the video auto iris closes the lens, so at 
a minimum I needed to open the iris to use the lens. DV 
CCTV cameras can use lenses with an open iris or no iris or a 
manual iris. 


I am a complete novice with CCTV, just learning as I go ( and 
over-whelmingly impressed with what is possible with digital 
CCTV now). However, I am a radio amateur, VK4ZXI, and a 
graduated engineer with some knowledge of electronics. 
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How auto iris works 


Lens can use video auto iris (common with old analogue 
lenses), DC auto iris (common for most modern lenses) or no 
iris (cheap lenses). 


The connection diagram for my lens shows the video auto iris 
and the two control coils for the auto iris, a motor drive and a 
"galvanic" coil. The motor drive proportionally opens and 
closes the lens. The galvanic coil measures the rate of change 
and is used as feedback for the control system for the lens. 


Connection Diagram 


4 core cable 


Lens Body 


Zoom 
Red + Tele 


Focus 
White + Near 


Supply Voltage 
Video Signal 


Ground 


& Core cable 


For video auto iris, a video signal from the image sensor (I 
don't know what format) is feed to the lens and some control 
circuitry (EE AMP) generates the required signals for the 
motor and galvanic coils. 
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For DC auto iris, there are just the four wires for the motor 
and galvanic coils. The camera does the iris control instead of 
it being in the lens. 


With some trepidation, I removed the lens cover and 
removed the EE AMP circuit board, leaving just the four wires 
for the two windings. Fortunately I had a cheap DC auto iris 
lens that I could dismantle and to salvage the auto iris 
connector that suited my HD CCTV camera. 


I measured the resistance of the coils on both lens. The lower 
resistance I presumed was the motor coil and the higher one, 
the galvanic coil. 


I then applied a variable voltage from a power supply, though 
a series resistor to limit current (1000 Ohm I think). It was 
possible to open the lenses with either coil, but polarity was 
important on both (I discovered, but not surprising). The iris 
would open with about 5 V DC at less than 10 mA. Eventually 
I had identified the polarity of the coils and which was the 
drive motor and which was the galvanic coil, per my diagram 
below. The left diagram is measured at the connector for the 
cheap lens, the right is for the Pentax lens. 


Measuring on the connector gave me the connections to the 
camera, some vital information. As can be seen, I originally 


misinterpreted which was the drive motor and which was the 
galvanic coil. 


R+ —Heton— 
3 ~ 600 Galv 
y 
“3 Gat - 
~300 Motor 
G 


180 Motor 
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The next step was to see if the camera could control the 
lens. I cut off the connector from the cheap lens and 
connected it to the lens with jumper leads per my 
connections above. With some trepidation of blowing up both, 
I turned it on and it worked perfectly! 


The Pentax lens is attached to a HD CCTV camera. The 
composite output is fed to a 7" focus screen (HDMI input not 
SDI). The cheap lens is at bottom left and not connected to 
anything. The EE AMP green circuit board is to the bottom 
right of the cheap lens and not connected. The black 
connector, centre bottom, is for the motorised focus/zoom 
and has wires to control them (5 - 12 V DC), which works. 
The image is of the kitchen range hood and a box of "ALL- 
Bran" in the cupboard next to the range hood. The camera is 
not easy to move with all the jumper leads connected! The 
minimum focus distance of the lens is about 2 m, with the 
range hood about 5 m distant. There is glare on the monitor 
from a screen door. 


Continued on page 40 
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Amateur Television Status Display - Pt.1 
Richard Carden VK4XRL and Mike Stevens G7GTN 


Introduction: 


Following on from the excellent series on the OSD modules 
by Mike G7GTN we have now moved on to more useful 
circuits that can be adapted to a number of different uses. 


My own interest in OSD goes back for some time however my 
expertise is not in the area of programming micros. During 
this time I was given a PCB, a programmed PIC and circuit 
for an OSD. However while the PIC was programmed I didn't 
receive the hardcopy of the programme so that changes 
could be made. Since most repeaters are some distance away 
any problems could take days to find and fix, hoping you had 
the gear with you to carry out the required repairs. What was 
needed was an OSD that contained at least some information 
as how the repeater was going plus some static information. 


I had also run into a problem where some people were 
getting into the repeater and others were not. This could be 
easily overcome by providing a signal strength indicator with 
some sort of reference so that if we had antenna or pre-amp 
problems at the repeater site we would likely know 
beforehand where the problem was. Knowing where your 
input level should be, if it indicates low then it maybe time to 
look into it with those entrusted with those responsibilities. 
There have been a number of circuits and information 
regarding OSD's using the STV5730A, have a look at 
http://www.qsl.net/zl1wtt/page6.html. 


While talking to Mike on the OSD subject we decided to 
continue on using the OSD modules as used in his previous 
articles and derive suitable software to drive it. I'll leave Mike 
to discuss the software dilemma. 
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OSD Module Software 


Following on from Richards's introduction to the project, we 
had to consider the best way to interface the little MAX7456 
On screen display generator modules and then further 
combine this with the repeater logic control system. 


Since we only have two accessible pins available without 
needing modifications, a Serial Communications method was 
the only viable option open to us. The first challenge was the 
reliability of this link, after trying a couple of different 
approaches finally we settled on a pre-written library which 
had enough expansion options to take the project forward as 
additional ideas came along. 


The library in question is called cnmdMessenger and may be 
downloaded along with comprehensive documentation and 
example projects from the link supplied. 
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https://github.com/thijse/Arduino- 
Libraries/tree/master/CmdMessenger 

With this installed we started to work on laying out what the 
required status screens would need We settled for three 
status screens as shown. One being the repeater Status 
screen, two and three the RX receiver Status screens. These 
last two screens could also be used for QTH use as well. We 
also have eight individual preset caption screens which are 
not implemented in this application. All these screens are 
able to be switched between and see how the whole system 
would function by using a PC Terminal and numeric 
commands along with additional parameters sent directly to 
the OSD Module. This removed having to write and debug 
code for two systems while still developing ideas, and proved 
a workable first attempt. 


Command Bar Value 
9,1;<CR> 1 Bar displayed 
9,10;<CR> 10 Bars displayed 


As way of a more practical example, the level bars that we 
required can be tested at this point in the serial terminal by 
entering the commands as shown in the table. The final logic 
interface will of course make use of an ADC and convert the 
voltage levels from a receiver to bar segment values that 
make sense in this particular setup. 


Background: 


What we wanted was a way of providing a repeater data 
display with both static and up to date information. This could 
also flow over to QTH use providing IDENT from your own 
DATV or FM transmitter looking at the repeater data display 
(see below) we see the static information as to the 
transmission characteristics as well as the ongoing updates 
such as supply voltage, current, power output, room 
temperature, amplifier heatsink temperature. Also included 
for good measure is the date and time. 
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The QTH version may indicate static information relating to 
call sign, digital or FM technical information. Audio levels 
could also be shown plus the signal strength at the repeater 
site, however the final configuration will be left up to the 
individuals to work on if required. 


There is a number of ways that the OSD could be 
incorporated into the overall system. For what I would see as 
to my system requirements the repeater data would be 
switched into the video via the repeaters microcontroller. Also 
the OSD unit could be bypassed via relays mounted on the 
backplane allowing it to be removed from service if so 
required. 


(See block diagram) This is one way of many that could be 
used where the OSD board provides for the incoming video to 
be split two ways. One input goes to the video switcher IC 
using a TDA8440 (Audio selection not used), or another 
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device, maybe relays? The second output goes via the OSD 
ee BA Sogo. module, thus it enables the video to by-pass the OSD when 
not required. Other methods could also be used and again it 
would be left up to individual construction requirements, also 
there maybe some minor software requirements to initiate it 
into your system. 


Relays could also be used instead of the switcher IC or the 
as CD OSD could be used as is and be switched on/off from the 
4 repeater controller, completely your choice. 


FROM 
Rept-Controlles However in the interests of exchange of information please 
drop a line indicating with drawings and photos to the editor 
so that these can be added into future articles. 
Ante? To be continued. 


In part 2 we will set up the library and test using the 
Com Port. 


PAMWs L2Sir Mhz UK4RMG PICAXE-26X2 TTL FROM LOGIC 


Reset 01 20 BI (n/ QA) 
(DEO AUDIO X 2) {touch} (Compt-/ADCD/ Out / In AD 2 270 B6(n/ 04) B.7 
<3 4 4 VIA ADC fevch}(Comp2-IADCI/Od!inJAIC]3 2810 85 (n/a) (ADCIS touch pun} 
{DAC touch (Comp2+ /ADC2/ Out! In)A20s ==) BA (in QA ADCI1) frouch /bowm D} 
4:2 Ss} = 4 C 4 6 1 > J ouch} (Comp t+ /ADC3/ Out! InjA3 Cs #2 83 (0/04 ADCS) touch) 
Sed in} § ©2300 B2,(in OA ADCS /hint2) {ouch / how B} 
‘6h a Zz {SRNO} (Out) Seca Ou AS]? = 220). B.4 in OA ADC 10 tint) ouch / pam C} 


51'924(6 .38) 


r SERIAL FROM LOGIC 
210) BO (in! O4/ADC12/ hind) touch / pam / SRA} 
Resonator apw 
Resonator 8D ov 
(immer ch / Out In) C.0 1810 C.7 (in/ Out /hsedn / kb data) (ADC19 touch} pe 
(pam /OxA/'in)C.1 


fipwm A/ touch /ADC1S (pum /Out in) C2 
{touch | ADCA) (hide scl / hpi sok / Out in) C3 Cs 


171) C6 (in/Out /hseroeA! kb ok) (ADC8/ touch} % 

91) C5 (in/ Out spi so) {ADC17 / touch &® y 

150 C4 (in Out /hi2e sea / hpi si) (ADC16 / touch} y 
Ds 1880 


TEMP SENS SN 
INNS SERIAL TO 
RTC ili e 
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OSD MODULE 
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Video Text Overlay update 
Mark Phillips 


I built the Video Text Overlay device per the article in CQ- 
DATV issue 9. Additionally I have converted it to USB. 


A side effect of the conversion to USB is that one can now 
power theboard directly from the USB port as there is up to 
half an amp of current available from the computer. 


73688049 Sap 


Video Text Overlay 


TITLE: TVO_v3.1 


Date: 11/10/14 4:18 PM Sheet: 1/1 


73688049 Gib 


\ 


MINFUS8-SCHIELD-22005-301 


3 
a 


The USB chip used is the FTDI FT232RL. This replaces the 
MAX232 TTL converter as well as serve to cut down the 
component count slightly. Whilst this chip is a SMD device (as 
is the USB connector) it is very simple to solder by the 
"normal" iron method. I used a reflow hot air gun but a trick I 
have learned with an iron is to simply flood the 


CQ-DATV 18 - December 2014 


pins with solder (thus causing many bridges) and then clean 
up with Solder Wick. 


It should be noted that there are some significant supply 
chain issues with FTDI and constructors should be aware that 
counterfeit devices are available from reputable sources. 
These sources may be unaware of the issues with their stock. 
The upshot is that the FTDI chip may be rendered unusable 
after a Windows software update thanks to a recent FTDI 
move to combat the counterfeiting. 


An "undocumented feature" was discovered in the software 
supplied on Lazarov's web site. The application was only able 
to select COM's 1 through 5. It is common for USB devices to 
enumerate at much higher COM addresses. This can be 
"fixed" by reassigning the port number in the device manager 
in Windows. Linux/Mac users will be familiar with 
/dev/ttyUSBx. In most cases no driver files are needed for 
either platforms as they are downloaded by their relevant 
update routines. 


Some CAD files in 
Eagle format as well as 
a PDF of the schematic 
and a BMP file of the 
3D realisation are 
available for download, 
in a single zip file, 
from the CQ-DATV 
web site. 
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Text Video Overlay Gene 
Original by D. Lazarov 
)USB mods and board 

by NI20 11/2014 


If there is enough interest I can make the board available 
through Oshpark.com. 


Mark G7LTT/NI20O 
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ATV image generator using the 


Raspberry PI 
By Ernest Neijenhuis, PASHCM 


This article was first published in the August 2014 edition of 
the DKARS magazine \ 


I've had a Raspberry PI for a while already, but it hasn't been 
very useful until today. I recently started setting up my own 
ATV (Amateur TeleVision) station. I needed a simple solution 
to generate a test pattern, something to broadcast when 
testing my ATV transmitter. Since the Raspberry PI has a 
composite video output, there must be a way to let the PI do 
the job. 


I found several projects on the internet. However, they 
produce only HDMI output, no composite video. After 
browsing the web, I found a very easy solution using the 
Linux fbi command. This command allows you to load a 
picture in the frame buffer of the graphics adaptor. 
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10 Steps 


Since the Raspberry PI will run Linux, some basic skills at the 
Linux command line will be helpful to get the thing running: 


Step 1: Get yourself a Raspberry PI 

and a 4GB SD-card. You will also need a 5V power supply 
with a Micro-USB connector. Also consider buying a 
corresponding case (I don't know how your shack is looking, 
but mine is always cluttered with solder drops, cut wires, 
metal tools, and all kind of other things that could create a 
short circuit at my Raspberry PI). 


Step 2: While waiting for the Raspberry PI to arrive, you can 
create your favourite test pattern or whatever you like. Save 
it in JPEG format, name it test-pattern.jpg (all lowercase). 
Note that PAL 4:3 has a resolution of 768 x 576 pixels. 


Step 3: Install RaspBian 
on your Raspberry PI. 


petal | 
| | ae PASHCM ER | 


S || 
Q 
\Q 
A) 
w 
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Step 4: Connect display, keyboard and network. Then login 
at the console using the default username 'pi' and the 
password ‘raspberry’. 


Step 5: Get root: 


pi@raspberrypi ~ $ sudo su - 
root@raspberrypi:~# 


Step 6: Install fbi: 
root@raspberrypi:~# apt-get install fbi 


Step 7: Create a small script called /root/atv-generator.sh 
using nano: 


# nano /root/atv-generator.sh 
Enter this text EXACTLY, then use Ctrl-X to save and exit: 


#!/bin/bash 
/usr/bin/fbi -d /dev/fbO -a /root/test-pattern.jpg 


Step 8: Use nano to edit /etc/inittab. Find the line for tty1 
and replace it as shown below. This will start the atv- 
generator.sh script automatically when booting the Raspberry 
PI. 


#1:2345:respawn:/sbin/getty -noclear 38400 tty1 
1:2345:respawn:/bin/bash /root/atv-generator.sh 
2:23:respawn:/sbin/getty a€“noclear 38400 tty2 
3:23:respawn:/sbin/getty a€“noclear 38400 tty3 


Step 9: Put the image in the directory /root, be sure it's 
named test-pattern.jpg. You may use SCP or SFTP to copy it 
over the network, or transfer it by USB-stick. 
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PA3HCM 


Everdingen J0210X 


Step 10: Reboot your Raspberry PI and enjoy your test 
pattern! 


All necessary links in this article are clickable , they are 
colored Blue. 


www.pa3hcm.nl 


73 de Ernest, PASHCM 
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Blade RF transverter with SDR# on 


Windows 
by Dr Andrew (Drew) Wollin, VK4ZXI 


BladeRF XB-200 transverter working with 
SDR# on Windows 


Software to support the BladeRF XB-200 transverter is 
beginning to emerge, however, the information is spread 


across a number of sources. In this post I have amalgamated 
the various bits of information to get the devices working on 


Windows 8.1. 
Connecting the cables 


It is not entirely obvious how the various connectors are 
used. The information is provided in the BladeRF GitHub: 
https://github.com/Nuand/bladeRF/wiki/Getting-Started: - 
XB200-Transverter-Board 


For RX only: 


e RXFILT-ANT to RXFILT to bridge "custom" filter. 


e RXIF on transverter to BladeRF RX to connect transverter 
to BladeRF. 


e Connect antenna to transverter RXANT for use with VHF 
and above. 


e Connect HF antenna to ADC (be careful, see earlier post- 
http://vk4zxi. blogspot.com.au/2014/03/bladerf- 
transverter-and-hf-trx-its-been.html). 


Windows SDR# software for BladeRF 


SDR# software to support the BladeRF and Transverter is 
available at the time of writing at: http://www.scan- 
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ne.net/bladerf/sdrsharp.zip, per 
http://nuand.com/forums/viewtopic. php ?f=6&t=3600. 
However to create the latest version of SDR# and the 
BladeRF plugin from Jean-Michel at 
https://github.com/jmichelp/sdrsharp-bladerf and install as 
described. Download the latest version of SDR# at 
http://sdrsharp.com/ It is worth following the discussion at 
https://uk.groups.yahoo.com/neo/groups/SDRSharp/convers 
ations/topics/14986 . 


The software currently only supports USB2. It is ok to use the 
blue USB3 connector for USB2. Plug in BladeRF, with 
transverter, and run NUAND installer: 
http://nuand.com/downloads/bladerf_win_installer.exe. 


Start SDR#, there should be no error messages and BladeRF 
should be the selected SDR. The setup allows the loading of 
the FPGA. The sampling rate needs to be restricted due to 
USB2; it stutters otherwise. 5 MSPS seems to work ok. The 
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transverter filters can be used, although "auto" seems to use 

the appropriate filter for the set frequency. The transverter 

can be bypassed to allow the BladeRF to access its native 
frequency range. 


90. 100.000 


BladeRF Controller 
| Dence BladeRF SNSB8ficSbeIcaI76e607 
BliadeRF SNSBE 1cSbe3cal7beG0767d8IbE7e v 
Sample Rate 
5 MSPS 


Sameling Mode 


XB-200 configuration 
‘| Enable XB-200 Transverter board 
Filter bank 
ato 
FPGA File 
C.\Program Files (x86)\biadeRF Browse 


Chose 


libdladerf 0 16.0-git-25087%8 


r= : Lae 4 ie 
BE He es 


The setup panel in front of SDR# and BladeRF on a portion 
of the local FM band. 


The future 


Very good to see the BladeRF working with its transverter on 
SDR#. It is early days for SDR software to support the full 
capabilities. Simon Brown, the author of SDR-Console, 
anticipates a beta for RX in the coming weeks; and TX a little 
further. It is worth following the NUAND forum, the Yahoo 
SDRSharp group and the BladeRF GitHub. 
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Converting CCTV lens from video auto 


iris (o DC auto iris - continued 


The photo was taken during the day with the lights on. At 
night, with the kitchen lights off, the monitor image was 
better than visual, indicating that the auto iris was working 
well. 


As a side note, the iris settings can be changed with the 
camera menu, allowing creative control over depth of field 
etc, if used as a cheap full HD SDI cinema camera with 
remote recording or live. 


Conclusion 


The bottom line is that it is relatively easy to convert a video 
auto iris lens to DC auto iris and for a modern camera to 
control the lens correctly. (the opposite is difficult) I was able 
to convert a sophisticated expensive CCTV lens to DC auto 
iris, which otherwise was unusable. 


However, I give no guarantee that it will work with any other 
lens, although I think the principle is the same. 


If camera control is not possible or desired, it is possible to at 
least open the lens's iris with a voltage through a series 
resistor applied to the drive motor with the correct polarity. 
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All down the Bar, except the VT Editor 


(It's a line from a BBC Christmas tape), Trevor Brown 
explains 


Its now almost 10 years since I worked in a VT department, 
but I still get asked about Christmas tapes. If you have never 
seen one, let me explain. 


I think they evolved in different ways, before video tape, they 
were the domain of the film department, who collected out 
takes (the more embarrassing the better) and they would 
assemble this film for viewing at the annual Christmas party 
hence the Christmas part of the title. The material was 
similar to what you see on main stream out take shows, but 
that material can only be shown with the permission of the 
artist; I suspect those rules did not apply to these private 
showings. 
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The tradition expanded when video tape arrived, the outtakes 
would be collected by VT and again assembled into a single 
programme for viewing at Christmas, (the tape part), but the 
tradition changed by the inclusion of material often shot for 
the occasion (see the Hot Gossip Link). The tapes also got a 
much wider audience, in that they were networked around all 
the ITV companies and this grew into a contest to see who 
could produce the best tape, with its own judging panel. 
There was even an award which was a large inscribed 
rubidium disc from an HS 100 slow motion machine. It looked 
a little like a DVD only larger and much heavier. Each year it 
would be inscribed with the winning companys' name and it 
would reside in their VT department for the next 12 months. 
It must still exist somewhere and I would love to know 
where. (Yorkshire Television did win it and I had the pleasure 
of seeing it every day for 12 months, mounted on our 
department wall. 


The tradition gathered momentum and the productions got 
more and more elaborate and attracted wider involvement of 
staff, it was getting competitive, and there is nothing like a 
competition to up the stakes. The artistes began to get 
involved, they had always been involved in the outtakes and 
when they screwed up a take they would often end up with 
Merry Christmas VT, a phrase I think originally coined by Noel 
Edmonds, but now the artistes were turning up in the club 
bar asking for someone from the VT department and coming 
up with an idea for the Christmas tape. This got to the level 
at Yorkshire Television where the then MD turned up to 
record a spoof announcement for one year's offering. 


The ITV tapes were generally about 10 to 20 mins long 
although there was no time limit on productions in the 
contest rules. The next change was when we saw a BBC 
Christmas tape, officially there were two made by the BBC 
the first one was called White Powder Christmas, White 
Powder was a tape backing problem with Memorex video tape 
which clogged up the VT machines and put many productions 
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at risk, Memorex did produce some of the best performing 
video tape at a time of analogue technology where 
generations were lost in editing and duplication. As such their 
Chroma 90 tape became the industry standard until this 
problem. I think naming the production after a VT problem 
showed that Christmas tapes had now firmly become the 
domain of VTR. 


White Powder Christmas was much longer than any of the 
ITV tapes and showed the production muscle that the BBC 
could put together. This tape was produced in the year the 
BBC had its strikes and much of the specially shot footage 
reflects this era. This was followed by Good King Memorex 
and was the last Christmas tape officially made by the BBC 
and included spoof material featuring a prominent royal, 
which attracted press attention and a clamp down on all 
Christmas tape production at the BBC, in a world where all 
controversial material is screened by lawyers and often has 
to be signed off at a very high level in the company, it was 
inevitable these flourishing underground productions would 
face the axe. There was one final BBC tape called an Easter 
Tape which was presumably to get around a poorly worded 
BBC memo of not producing Christmas tapes. 


The BBC tapes had a different content to ITV tapes and often 
had a higher music content, with songs specially adapted for 
the production and performed by leading artist such as Suzy 
Quattro (see the link) singing Sports PA. The rumour goes 
this was written by a member of the VT department (My lips 
are sealed on the name) department and performed on 
rehearsal. The words written on the back of a roll of 
wallpaper purchased during the lunch break and pulled over 
scaffold poles as an improvised autocue. The artist did have a 
much higher involvement and Legs and co, (for those of you 
that have been around as long as I have) did have a dance 
routine performed in the VT area and again featured an 
adapted song to VT engineering. The faculties booking 
department performed what has now become a classic known 
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as 4050 from Good King Memorex. My own personal favourite 
is "Rip Scratch", which was a send up of using RCA machines 
in a linear edit suite and is again part of Good King Memorex. 
At Yorkshire Television when that production was made, all 
the editing was done on RCA machines and many of the jibes 
struck home, I still have the scars. 


ITV was not going to be outdone and Thames took Hot Gossip 
who were working on the Kenny Everett show at the time, up 
into their VT area and produced a raunchy version of the BBC 
legs and co production. 


The adapted music still lives with me every time I hear a 
track on the radio that was adapted to a Christmas tape, 


[nJaellue, 
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from Pink Floyd's "Another Brick In The Wall" to "Run Around 
Sue". There was no doubt that planning and a great deal of 
production effort went into these productions at every level. 


By the time I left YTV in 1998 Christmas productions had 
disappeared and the Rubidium disc had long since vacated 
the VT wall. Most of the tapes were produced as a team effort 
although there was often a single motivating person at each 
company I won't name names and embarrass anyone, most 
of the tapes have been lost but the good news is there are 
clips available on the net for you to view just follow the links. 


The technical quality of some of the material that can be 
reached by the links does not reflect that of the original 
productions which were all produced to full broadcast 
specification, none of us would compromise on a Christmas 
tape, they always got the latest and most up to date 
technology used on them. 


If nothing else it proves that the engineers were not boring, 
least not in the VT department 


Trevor Brown, Ex VT Editor Yorkshire Television 


CQ-DATV | 
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Please be warned some of the programmes contain Bad 
language and sorry for any missing links, these keep 
changing, but Google Christmas Tapes for more 


The BBC story 
http://www.vtoldboys.com/ 


Hot Gossip at Thames 
https://www.youtube.com/watch?v=fattrSxsras 


HS100 info 
http://www.vtoldboys.com/slo70_3.htm 


Suzie Quatro 
https://www.youtube.com/watch?v=Gi0OWsOBwRBI 


Good King Memorex 
http://www.dailymotion.com/video/x19bfw9_good-king- 
memorex-bbc-vt-1979_ fun 


Instant Replay (legs and Co) Part of White Powder Christmas 
https://www.youtube.com/watch?v=AurAjnvnDFO 


amateur radio explored 


TX Factor is a series of high definition TV shows 
covering all aspects amateur radio. Presented by 
radio amateurs for radio amateurs. 


http: //www.txfilms.co.uk/txfactor 
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Information 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (rwsmattnrtt) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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Copyright 


The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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DATV News 


Update on software for ODROID 

The DATV-Express project team has "Production Released" 
v2.03 software for the ODROID model U3 using the Lubuntu 
v14.04 LTS OS from HardKernel. The ODROID U3 is fairly 
affordably priced at US$65 (70 Euro) plus plastic-case, 5V/2A 
power adapter (wall-wart) and shipping. 


Updated README details, a new .DEB download file for 
ARMhf, and a separate User Guide for ODROID (Draft02) are 
now all available on the DOWNLOAD page of the DATV- 
Express web site at: www.DATV-Express.com 


Here are four notes to consider if you decide to purchase an 
ODROID U3 from www.hardkernel.com/main/main.php or 
www.ameridroid.com (aimed towards faster USA shipping ): 


1)Purchase the micro-HDMI adaptor cable when you order 
the ODROID. They are a little hard to find in some local 
computer stores. 


2)Purchase the power-supply (wall wart) from HardKernel 
that has the thin 2.5 mm 5V DC plug (or at least purchase 
the plug-with-cable) they are also hard to find. 

3)Have a HDMI display with 1920x1080 resolution handy for 
your first power-up and configuration set-up session of the 
ODROID U3 


4)If you buy any spare micro-SD memory chips for back-up, 
use the "class 10" speed. 


73...de Ken W6HHC 
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Irish Amateur Television Club 


The Irish Amateur Television Club (IATC) welcome visitors to 
their website, www.iatc.ie 


Should any amateur radio operator have an ATV project they 
would like to be featured on the IATC website, details of how 
this can be achieved are available by visiting the above site. 


The Dublin ATV repeater is running a test card on 
2390.00Mhz. This frequency is just below the 2.4Ghz video 
senders section. 


All reports are welcome and should be sent to Tom, EI7HT at 
South Dublin Radio Club. 


First Live DigiThin Transmission using 
Raspberry Pi 


This is on 437MHz, SR 333k, FEC 3/4, 320 x 240 pixels, 25 
frames / sec. 


The analyser is set to 10dB / 200kHz per division, resolution 
bandwidth 10kHz. The analyser gain was adjusted so that the 
single sideband test with all the power in one carrier was at 
the top of the screen. I'm not sure if that's cheating, but it 
does show power levels relative to PEP. 


It's pretty close to meeting 60dB down at 500kHz. There are 
still some distortion products coming out of the digital-analog 
converter which are causing the widening at the base. I'm 
hoping to improve that by tweaking the digital filter 
bandwidth. You still have to amplify it and keep it that narrow 
of course. 


There's still plenty of hardware and software tweaking to do. 
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DATV News 


The source of the DAC7801 (not to be confused with the 
AD7801), which was the only one I could find to do the job, 
has dried up. There seem to be plenty available at reasonable 
cost on Alibaba / AliExpress, but I've never bought from 
there. If anyone has experience in this market and would be 
willing to help source the chips, please comment here. 


Brian 


John G3RFL reports 


My new RX 23cm hardware controller with buttons. I got sore 
fingers with rotary pulse tuning. In yet in another nice 
Hammond box from Maplins. 
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Oh, I got the cheap (less than £2) white on blue I2C 2 line 
displays to work and added an auto detect circuit to sort out 
its address. 


Ofcom Amateur Radio Licence Statement 
Ofcom has published a decision to update the terms and 
conditions of the UK amateur radio licence. Among the 
changes proposed by Ofcom are: 


- Abolition of requirement to ID every 15 minutes 


- Addition of a clause which says "The Station must not cause 
interference to ... electronic equipment" 
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DATV News 


This follows a consultation published in September. This 
document is likely to be of interest to individuals authorised 
to use the radio spectrum in the UK for the purposes of 
amateur radio activities. 


Ofcom Statement: 
http://stakeholders.ofcom.org.uk/con...ence/statement 


PDF which includes new sample licence: 


http://stakeholders.ofcom.org.uk/binaries/consultations/amat 


eur-radio- 
licence/statement/Updating_the_Amateur_Radio_Licence.pdf 


Anyone, RSGB member or not, can contribute to the 
discussion on the forum which is at: 
http://forums.thersgb.org/index.php?forums/ofcom-licence- 
review/ 


When you register on the site there is a question at the 
bottom which says: 


Verification: Who issues amateur radio licences in the UK? 


The answer is Ofcom 


Sky high 


Stuart MOWTX has just made an aeronautical mobile contact 
at 40,000Ft ASL. 

The contact was from a Emirates Airbus A380 on route to 
Dubai, for those of you that are not part of this Jet set world, 
all the Emirates Airbus A380 aircraft are equipped with free 
WI-FI, so Stuart could check into the UK hub of echolink 
while at 40.000 ft. You can listen to the QSO at 
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https://dl.dropboxusercontent.com/u/68150908/Allstar%20at 
%2040000ft.mp3. The Wi-Fi is free but you are limited to 
10MB or alternatively you can purchase a 500Mb package, 
which must open the door to an internet DATV connection, all 
we need are ATV repeaters with an internet input, the voice 
people are leading the way with echolink and dstar ATV needs 
to catch up there are world possibilities passing us by. 

The full details of this Emirates service can be found at 


http://www.emirates.com/ae/english/flying/staying_connecte 
d/staying_connected.aspx 


2 new repeaters licensed! 


We have had notification this week of 2 new 3.4 GHz 
repeaters NoVs being issued. 
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DATV News 


GB3NV in Norwich on 3406 MHz and GB3HV at Farnham on 
3408 MHz. 


That should keep a few of us busy building equipment to get 
them on the air! 
G8GTZ 


New kit from Hides 


We are pleased to announced the first DVB-T PC USB 
Receiver Dongle with wide range (100MHz~2.6GHz, 4-band 
VHF/UHF/1.2G/2.4G) and versatile bandwidth 
(2/3/4/5/6/7/8MH BW) support, UT-130. 


With UT-130 on a PC/Laptop Windows, users may tune and 
watch any DVB-T service which is transmited in any 
frequency range 100MHz~2.6GHz or any bandwidth (2~8MHz 
BW) without any down converter required. 


Besides, a new down converter product BD-300, using the 
same technology as UT-130, is announced as well. 
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The new digital block down converter BD-300 supports 
excellent down coversion performance for both 1.2G and 
2.4G band. 


. ae |: 
pieuet 


The exceptional performance makes it the best solution for 
any OFDM RF signal down conversion, which might be easily 
distoted with legay analog down converters. 


BD-300's LO is software confiurable, so it's very flexible for 
many applications in various frequency band. 


Please find more details on the web shops. 


UT-130 USB DVB-T 4-band (100~2500MHz, 2~8MHz BW) 
Receiver 

http://www. idealez.com/hides/product-detail/en_US/112888 
or 
http://www.ebay.com/itm/UT-130-USB-DVB-T-4-band-100- 
2500MHz-2-8MHz-BW-Receiver- 
/321610250841?pt=Laptops_NovO5&hash=item4ael 76fa59# 
ht_1132wt_834 


BD-300 Dual-Band (1.2G/2.4G) Programmable LO Down 
Converter 
http://www.idealez.com/hides/product-detail/en_US/113081 
or 
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http://www.ebay.com/itm/BD-300-Dual-Band-1-2G-2-4G- 
Programmable-LO-Down-Converter- 
/321615520000?pt=Laptops_NovO5&hash=item4ae1c76100 
#ht_1154wt_834 


Best Wishes 
Hides Technical Support Team 


Digital ATV on 146 MHz 


When the RSGB VHF Manager John Regnault G4SWX gave a 
key presentation to the RSGB Convention on October 12 
about the new UK amateur radio allocation at 146 MHz 
(https://ukamsat.files.wordpress.com/2014/10/g4swx_146m 
hz.ppt). John said the future use of this band is very much in 
our hands. John went on to suggest we should use the band 
imaginatively, with digital modes and/or new services that 
would not sit easily within the existing band. Digital ATV with 
500 kHz bandwidth, Digital Voice, Spread Spectrum, Data 
Services along with things not yet widely thought of are the 
type of activity that is desired. 


Charles Brain G4GUO has taken on the Digital ATV challenge 
and is working on software adaptation for the DATV Express 
project that will deliver narrow-band DATV transmissions in 
the new experimental part of 2m (UK Allocation) see 
http://www.g4guo.blogspot.co.uk/2014/12/initial-1465-mhz- 
dvb-s-exciter-tests.html. The current plans are to use DVB-S 
with H.264 video compression to produce a video frame rate 
that is as fast as possible. The only “missing piece” for 146 
MHz DATV is more receivers that are capable of very low 
Symbol Rates. Currently only the Tutioune software from 
F6DZP running on the TT-S2-1600 PCI-based DTV-tuner 
board can receive this video, that is using SR=100KSymb/s 
(BW = 0.133 MHz) to SR=400KSymb/s (BW = 0.530 MHz). 
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Editorial 


Welcome to 2015 and CQ-DATV issue 19. I hope everyone 


had a good Christmas and has made their new year 


resolutions. Here at CQ-DATV we have made our resolutions, 


the first one is to keep CQ-DATV monthly. ATV needs 


magazine to bind us all together to exchange ideas and to 


circulate ATV knowhow. This can only work if the maga 
we all read is happening at the pace everyone wants. 


zine 


New this year is a better download page, that shows every 


issue we have produced, and each cover can be clicked 
through to show the contents of that issue. 


CQ-DATV CQ-DATV © CQ-DATV | CQ-DATV © 
issue 4 - 

issue 1 - issue 2 - issue 3 - 

February April 2013 June 2013 August 2013 


2013 
= 


www.ce-datemebl/sbaoks.she 
our new look download page 
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CQ-DATV (© 


issue 6 - 
October 


We think that this will help you search our back catalogue of 
items without downloading every issue. 


When we first started to deliver a free ATV magazine there 
may have been suspicions as to our motive, were you going 
to be inundated with junk mail, was the magazine going to be 
full of ads, were you leaving yourself open to cyber attacks. 
By now you should have realised there is no down side, CQ- 
DATV is here to stay and it has one aim and that is to support 
ATV. 


This publication is a platform for all who are interested in ATV 
to exchange ideas and knowhow. There are no downsides as 
this is a magazine that is created by ATV enthusiasts for 
other ATV enthusiasts. We have aimed for a broad church 
from simple home construction projects, through to what is 
happening on the DATV scene and in this issue we have 
restarted Trevor's TV production column which was featured 
in issues 1, 2, 3, and 4. 


We hope that there is something for everyone to read and 
enjoy. ATV is what joins us all together and is something we 
all feel passionate about and want to grow. 


Please enjoy CQ-DATV 19 and let's hope we can grow it 
further in 2015, but remember this is your magazine and if 
there is something you think would benefit our readers well 
as they say in all the motivation speeches "Our door is always 
open". 


In our case it is an electronic door, editor@cq-datv.mobi. 
Behind this door is the production team and all the 
contributors, we are happy to forward all your emails out to 
those contributors. 


Thank you and enjoy CQ-DATV 19 
CQ-DATV production team 
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Reader review comments on 
DATVtalk11 


Ken W6HHC 


The following review comments were sent in by reader John 
AA3XN. The original article on ITU J.83b protocol for DATV 
was published in CQ-DATV17. Ron W6RZ in issue CQ-DATV18 
provided some corrections and real mathematical answers for 
the estimates made by the author W6HHC. 


I wish to add to the comments made by W6HHC with regard 
to. ITU J.83b. 


The roll-off of 18% shown on page 7 of Issue 18 only applies 
to 64 QAM modulation. J.83b also defines 256 QAM 
modulation. The roll-off for 256QAM is 12%. This will 
produce a symbol rate of 5.3605 MSym/s in a 6 MHz channel. 


This permits a transport stream rate of 38.8107 Mbps. 
Typically, and without rate shaping, a CATV system will use 
this modulation to insert 2 MPEG-2 HD streams. For 
example, this will allow two off-air HD streams running at 19 
Mbps each to fit in a 6 MHz CATV channel. Though, you will 
find that through the use of rate shaping devices cable 
systems are placing 3-4 off-air HD's in a 6 MHz channel using 
256 QAM modulation. 


Ken W6HHC further commented "I want to thank John AA3XN 
for the additional information and interesting insight he adds 
concerning the ITU J.83b protocol. The early trials by US 
hams to use this protocol over-the-air used only 64QAM 
modulation (Mode 1) with 18% roll-off. As John explains 
above, 256 QAM modulation (Mode 2) can provide even more 
content with a 6 MHz bandwidth". 
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Exciter/Transmitter 


now available from 


A more affordable DATV exciter can now be ordered 

Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 

Software Defined Radio (SDR) architecture allows many 

variations of |Q modulations 

e “Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

e As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

e Requires PC running Ubuntu linux (see User Guide) 

e Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


register on the web site 
to be able to see 
the PURCHASE page 
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Local Oscillator PLL for Digilite project 
Fabrizio Bianchi IW5BDJ 


The most critical thing in realizing the Digilite digital ATV 
project is the Local Oscillator. This kind of oscillator must 
have very high frequency stability and a very low phase 
noise; these characteristic are mandatory for the correct 
project operation. 


Traditional PLL oscillators don't have these high performances 
characteristics, so as a starting point, I used a properly 
multiplied quartz in order to reach the 1200MHz band. 


With this system we can reach a good signal stability and 
purity that can satisfy also the most demanding OM but we 
need to find this kind of quartz in order to obtain just one 
frequency. This can be boring. 


If we would like to freely operate along all the 1240-1300MHz 
band we must use something digital like a VCO driven by a 
PLL. 


Analog Devices produces a VCO/PLL that can be directly 
coupled to AD8346 ( Digilite Modulator) see schematic on Fig 
ie 


My challenge was to realize this circuit in the same way that 
it is suggested by the manufatcurer. Practically I build an 
evaluation board using the chip ADF4360-5. There are many 
versions of this chip, depending on the working frequency we 
need and they are distinguished by a dash after the number. 
The lower the number after the dash the higher is its working 
frequency (-0 corresponds to 2725MHz; -9 corresponds to 
60MHz). For our purposes the correct numbers could be -5 
(1200-1400MHZz) or -7 (350-1800MHZz). I used the ADF4360- 
5 only. 
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Figure 1: Circuit suggested by Analog Devices for a 
digital data modulator 


This 24 pins (6 each side) chip has a square shape and it is 
really very small (5x5 mm), so the most difficult thing was to 
solder it to the PCB. With some precautions I did it using a 
hot air welder using also the precious advices of GB3UT by 
watching his at this link: 
https://www.youtube.com/watch?v=c_Qt5CtUlqY 


At the end it was quite easy to do. For the realization of the 
PCB I used Circad98 and I followed the scheme suggested by 
the manufacturer and reported here below Fig 4. This chip 
has a pad on its bottom side that must be connected to the 
PCB ground. This ground has to be connected also to the 
other side of PCD (Double faces PCB). To do this I made a 
hole of 1.8mm of diameter on the PCB exactly under the chip 
location and using a short piece of copper wire I soldered the 
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pad and performed the ground connection through the 2 m : | 5 


* s 

PCB sides, see Fig 2. The PCB is made of a double sided =. Bing —1 

epoxy glass FR4 1.6 mm but the circuit is only in one side of — "Vani LE Pr, ai 

it. There are only 2 jumpers that connect the 2 sides of the SS? | —— gat iairiess ey Bae 
. . 1 LT a . 

PCB (blue colour in Fig 3). i” iar & aol | be 

To ensure ground connection between the two PCB sides I RBs ANT A, 


made some holes along the GND pad (green pads in Fig 3) 
and connected them using a thin copper wire soldered to the 
pads. 


Figure 3: PCB drawn by Circad98. Dimensions are 47 x 
29 mm; the blue pads are jumpers made by copper 
wire to be placed on the other side of the PCB 


We thanks all Oms that contributed to this work and in 
particular: 


e IK5SQS Daniele Casini for English translation 
e IK1HGI Antonio Musumeci for the first PCB draw using 


Circad98 
gure 2 hee wi ene ele Unerenpiecaren e IWSECU Alberto Ciampa for his precious advices on RF 
After the very good results obtained from this experimental components 
work we would like to couple this oscillator to the Digilite ¢ IWSBDJ Fabrizio Bianchi has realized the first 
modulator excluding the ferrite transformer Toko. This will prototypes and he has performed all the tests on Digilite. 
be our experimental work for next months with the goal of e IZ5OQO Gianni Parricchi who oversaw the positioning of 
make a single PCB of modulator and L.O. microcomponents. 


Best wishes, Fabrizio Bianchi IW5BDJ 
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Figure 4: Analog Device ADF4360 -5 schematic 471mm 
diagram 


Figure 6 (Right): The PCB, mirrored with dimensions 


; wi 
CQ-DATV 


Followed all over the world 
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Table 1. 


Reference Designator 


| Part Description 


C1.€3, C5, 
C2, C4, C6, C8 
C7 

C9,C10 

C11, C12, C24 
C13 

C14 

C15 

C16 
€17,C19 

C23 

C25 

C26 

DI 

L1,L2 


L3, 14, L5,L6 
R25, R26 


RS 
R6 


R7, R8, R12, R28, R29, R30 
RQ 

R10 

RV 

R16 

R17 to R19 

ut 

U3 

YI 


Capacitor, 0603, 0.1 uF, 16 V 

Capacitor, 0603, 10 pF, SOV 

Capacitor, Case A, 22 uF, 6.3 V 

Capacitor, 0603, 1 nF, 50V 

Capacitor, 0603, 10 nF, 16 V 

Capacitor, loop filter, 0603, 820 pF, SOV 
Capacitor, loop filter, 0603, 10 nF, 50 V 
Capacitor, loop filter, 0603, 270 pF, SOV 
ceramic capacitor, 50 V, X7R,.1 nF, =10%, 0603 
Capacitor, 0603, 10 pF, 50 V 

Capacitor, Case A, 1 pF, 16 V 

Capacitor, Case A, 4.7 LF, 10V 

Capacitor, Case A, 10 pF, 6.3V 

LED, SMD red Hight lum 

Resistor, 0603, 0 9 

Chip inductor, 5.1 NH, 5%, 0603 Farnel code 2285596 
NO present on PCB 


Resistor, 0603, 510 

Resistor, 0603, 4.7 kO 

Resistor, 0603, 10 kQ 

Resistor, 0603, 10 kN 

Resistor, loop filter, 0603, 8.2 kN 

Resistor, loop filter, 0603, 4.3 kO 

Resistor, 0603, 330 kO 

Resistor, 0603, 3300 

ADF4360-5 Analog Device RS code 7591578 


3,3 Vregulator RS code 7091687 
1OMHzZTCXO RS code 7032098 


Table 1 : Component list 


Figure 7 (Right): Prototype in testing with SPI 
programmer from F1CJN: 
http://www.g8ajn.tv/dlother4.html 
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ADF4360-5 


TYPICAL PERFORMANCE CHARACTERISTICS 
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Figure 8: Very nice curve on Tek spectrum analyzer 
with band resolution of 2 kHz 


Figure 9: Measures from Analog Devices datasheet. 
http://www.analog.com/static/imported- 
Editor's Note: There are apparently still some files/data_sheets/ADF4360-5.pdf 
of the (unpopulated) G8BYI controller boards 
available. Visit www.g8ajn.tv/dlother3.html 


Also, the CIRCAD Version 4.0 data file 
(ADF4360-osc.pcb) for the PCB can be 1 2 
downloaded from the downloads section of the [) — BS) Gary move: «x, 

cq-datv.mobi web site. << = MICROWAVE PULSE Cours, 


POWER SAMPLE mare Tear 
200RHe Bru ay 


Figure 10 (Right) : Frequency measurement with EIP 
451 counter. Stable and precise!! 
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DATV-Express Project - November 


update report 
by KenW6HHC 


Ken W6HHC, the "cross-training" trainee for project's 
debreate builds (under the helpful and patient "trainer" 
Charles G4GUO) ploughed through the ODROID U3 v2.03 
.DEB build for ARMhf. The ODROID software for DATV- 
Express was completed, tested and released on November 
28. 


Updated README details, a new .DEB download file for 
ARMhf, and a separate User Guide for ODROID (Draft04) are 
now all available on the DOWNLOADS page for the DATV- 
Express web site at: http://www.DATV-Express.com 


DATV-Express 
Configured for OVB-S 


ODROID U3 
quadcore ARM “micro-PC” 


Typical Block Diagram of ODROID DVB-S transmitter 
using DATV-Express 


The DATV-Express v2.03 software for ODROID model U3 
performs all the functions using the Lubuntu 14.04 LTS 
operating system as the larger PC with Ubuntu OS, except 
DVB-T performance is more limited. One of the first tests run 
on the ODROID U3 was to try the new 1 MHz channel 
bandwidth mode for DVB-T that was added in the v2.03 
release of software. 1 MHz bandwidth works well. DVB-T with 
QPSK in the 2 MHz BW mode was also tested. But, project 
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testing proved that one of the four ODROID CPU cores was 
NOT able to keep up with the required processing load for the 
2 MHz BW testing. Charles G4GUO suspects that further DVB- 
T load-reduction improvements could possibly be done by 
rewriting parts of the software in assembly language (but, 
that assy code effort will not occur soon). 


©) TUTIOURE 1600. DVE-S Recetyer/Anabytor « 600 MHz to 7400 MHz- Version 0.4b for PCI card TT $2-1400 


- 


“ss 
— A 


Dighl AY DVB-S.$ =2.4M FEg~ 


oeee 


Screen-Shot of Tutioune analyser receiving DVB-S 
using ODROID 


Ken W6HHC also wrote an article called "Digital-ATV - Using 
ODROID with DATV-Express board". This article can be found 
as DATVtalk12 in the free eMagazine called CQ-DATV18 that 
can be downloaded at: 

http://www.cq-datv.mobi/ebooks.php 

The article can also be found as TechTalk116 on the 
http://www.DATV-Express.com web site on the left side of 
the Home Page using the link called TECH TALK ARTICLES. 
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The plans for December are for the project team to relax a bit 
and focus on support to any questions and problems 
occurring from early ODROID users. The feedback from the 


field will help clean-up the User Guide documentation to 
become better. 


"setting project to cruise speed"....de Ken W6HHC 


| OK, holidays are | 
over. 
Get back to work! 


CS a ee 8 een 


TV Amateur is a German language magazine. It is 
published 4 times a year. If you would like to 
subscribe, go to http://www.agaf.de/ 
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Using Raspberry PI to feed a DATV 


modulator - no PC required 
Evariste F5OEO 


Introduction 


The Raspberry Pi is a little module running an ARM processor. 


CPU power computation is not very huge (like on a phone), 
but the hardware offers (among other) : 


e 2 USB 

e 1 HDMI or Composite output display 

e 1 100 MBit/S Ethernet connexion 

e 1 SD card where there is a Linux image on it 

e An optional HD Cam could be added to acquire video 
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It seem that hardware required to feed a DATV modulator is 
in this system and thus could replace a PC and the video 
acquisition system. 


The most suprising and powerfull feature is the hardware 
encoder/decoder. It allow to encode in REALTIME a very good 
quality video in H264. Most of the encoding done by the OM's 
nowadays is the MPEG-2 format. H264 is more efficient and 
enables a better quality for the same bitrate. On a normal PC, 
if you want to encode in H264 HD in software, it requires a 
very powerful CPU. 


Workflow 


I acquired the video from the Raspberry cam. This video is 
encoded in a H264 elementary stream which is then 
processed to make a constant bitrate transport stream. This 
transport stream finaly feed a modulator. 


All these processes are done on the raspberry and it is then 
completely stand-alone. 


Experiments with several modulators 

DVB-T 

First I used the Hides UTC100D USB dongle which is a DVB-T 
modulator. Thanks to its API I could easily send the transport 
stream. No other process is needed. 

Digilite 

Thanks to information from Brian G4EWJ and his great tool 
dvbs2enco, I could successfully send to digilite. Dvs2enco 
does the processing of transport stream 188 to Reed 


Salomon which is waited by the digilite. Thanks also to Rob 
MODTS for his tips gained by his MK808 experience. 
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Price of the solution 


e Raspberry : 40 Euros 
e Raspberry CAM : 25 euros 
e SD CARD : around 15 euros 


Testing on your own 


All the linux system that I have set up is on a SD card. I can 
easily copy it as an image which could be download by who 
wants to test it : no linux neither programming skill is 
required in a first time (only when if you want to look deeper 
on it). I hope that in such way, even no PC skill OM's could 
test the system ! 


Future improvements 


e Developp a web interface to set parameters (which could 
be access by any device which have a internet browser : 
PC, Smartphone, Tablet) 

e Add a receiver electronic part (DVB-S or DVB-T 
demodulator) in order to display directly to a screen 

e Make multi-encoder through Ethernet to allow multiple 
program streams 

e Add the module from G8GKQ to pilot the Ultram VCO 


And of course many other things. 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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Moving on with film making - Part 1 
Trevor Brown G8CJS 


It seems a long time since Ian floated his idea for an all 
electronic publication for ATV. I was delighted that ATV was 
going to get another magazine and I contributed to issue 1, 
with an article on planning a video shoot for Christmas based 
on a previous year's Christmas experience. I followed it up in 
CQ-DATV 2 with how to plan and shoot a wedding video, CQ- 
DATV 3 and 4 were how to produce a multi camera 
production. Well we wanted a broad church magazine. 


I have been asked how to take the production a stage further 
and what the next step would be. I initially recommended the 
wondershare editing package at £27 and the Canon S95 
which can be found on e-bay for around £100. This will get 
you started, but if you want to go further...well you progress 
up the learning and also expense curve. Unlike the chancellor 
I don't have the luxury of increasing my borrowing 
requirement, but I did set up www.video-vault.co.uk so I 
could attract paying clients to help offset purchasing kit and 
little more to cover eating and living indoors. There are one 
or two must have items and there are one or two ways 
around buying the latest go faster goodies. 


The first step is a better camera than the Canon Power Shot 
S95. As a camera, its brilliant value at £100. This has now 
been superseded by at least two models that from a movie 
point of view deliver a zoom that will work while recording 
and 1080p format instead of 1080i. Both nice to have but this 
camera still has a small aperture, non interchangeable lens 
and a small picture sensor. An internal only mic and well, if 
you are charging for your services, it does look less than 
professional. 


Are small sensors a problem, well yes and no. Small sensors 
deliver a greater depth of field. Ok if you are in the CCTV 
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business and you want the subject to stay in focus for the 
duration of his or her transgression, but as film makers we 
want the opposite, shallow depth of field so any distracting 
backgrounds can be thrown out of focus. Using DSLR 
cameras rather than dedicated camcorders will give the edge 
in creating this effect. The reason being DSLR's use a single 
sensor called a Bayer array. Camcorders use three distinct 
sensors for Red Green and Blue. These require the light to be 
split in an Ice block for the three light paths and these extra 
components increase the distance between the rear of the 
lens and the sensors, which increases the depth of field. 


The lens also has an effect on depth of field and a lens that 
will open up to a wider aperture, like F2.8 instead of limiting 
at F5.6 as is the case in the Canon Power Shot, will also help 
reduce the depth of field. A DSLR that has interchangeable 
lenses opens up a lot of possibilities. The confusing thing is 
which cameras have which size of sensors, as they all use 
different names. Fig 1 may spread some light on this if you 
will excuse the pun. 


35 mm “full frame" 


Fig 1 APS-H (Canon) 


APS-C (Nikon DX, 
————————————— ne cay ree EL 


————_ k — APS-C (Canon) 
ej} — Foveon (Sigma) 
. Four Thirds System 
1" (Nikon, Sony) 
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Full frame is obviously the winner. Most full frame DSLR tend 
to have removable lenses and every manufacturer has a 
different lens mount, so chose your DSLR wisely as any lens 
you buy will probably outlast the camera, but will lock you 
into a specific manufacturer, if you retain the lenses when 
you replace the camera. 


There are also compatibility issues and a rough rule of thumb 
is full frame lenses will fit crop camera formats (smaller 
sensors), but crop format lenses will not fit full frame 
cameras. So let's buy at the top, but see if we can save some 
pennies along the way. 


If you want to stay with Canon then the full frame EOS 5D is 
worth looking at, the MKII although produced for stills work, 


Mark Il 
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with moving pictures added as a secondary function became 
very popular with film makers. 


It had one major limitation and that was sound. The mic was 
internal and there was no way of connecting external 
microphones or headphone monitoring. Canon were not the 
only manufacturer to see the advantage of adding jack 
sockets to fix this problem and the MKIII was born. 


This was a huge success with film makers as they often want 
to chose the style of mic and rarely want to site it with the 
camera. The problem was the cost, the MKII bodies can often 
be found on eBay at sub £500 and the MKIII is often three 
times the cost and you have not at this stage bought a lens, 
but when you do there is a lot to be said for prime focus (not 
zoom). 


Prime Focus will always be less expensive, and have a larger 
aperture for reducing depth of field. There is little point 
buying a full frame camera and undoing all the effort with 5.6 
zoom or worse a ramping zoom which will not maintain the F 
stop through its zoom range. 


Is there a fix for internal mics only, yes do not record the 
sound on the camera, record it separately and in CQ-DATV 20 
I will be looking at that, along with improved software for 
dealing with separate sound. 


In the mean time if you want to indulge yourself and stay 
with Wondershare editing software, then the good news is, 
Wondershare will accept the files from the Canon EOS 5D.... 


Remember CQ-DATV issue 20 is only a few weeks away. 
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10 GHz SSB with a PLL LNB 
By Michel Vonlanthen HB9AFO 


The various "chapters" are input according to the news. 


They follow in chronological order with the most recent at the 
bottom of this page 


There are a few weeks F6HTJ Michel reported on the web, 
relayed by Francois FiCHF, that Spanish fans had installed in 
Alicante a receiver tuned to the ED6YAE CW beacon on 10 
GHz (10368.880MHz / 1Watt), located on Ibiza Island. 


The beacon, 
above, and 
slot antenna, 
left. 


Right: 


Funcube Pro 
dongle. 
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They coupled the output of the receiver to the Internet to 
enable everyone to receive this beacon. I began to listen and, 
indeed, I have heard the beacon. 


According to Michel, the Spaniards used a PLL LNB, which 
excited me because, to date, the LNB were perfect for the 
broadband TV but not stable enough to receive CW or SSB. 
Therefore receiving CW with a LNB is a revolution. With one 
of these machines, you could receive SSB on 10 GHz at very 
little cost because the PLL LNB cost a little more than 10 
Dollars (20 with the port). 


In the process, I contacted the two authors of this project, 
EA5CV and EA5DOM. He confirmed to me that they used an 
unmodified Avenger PLL LNB, followed by a FUNcube SDR 
receiver the size of a USB key that plugs into the USB port of 
a computer. 


The receiver was tuned to 618MHz, or (10,368MHz - 
9,750MHz (frequency of the local oscillator of LNB) The 
output of the LNB is apparently large enough to support this 
frequency deviation from the lowest receiving frequency ofa 
satellite TV receiver (that is 850 MHz). 


The purity of the reception is good, the signals are clean, the 
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short-term stability is sufficient to complete a QSO. Long 
term stability depends on the ambient temperature, but the 
variations are of the order of several tens of KHz, not more. 
It all looks very well and can be seen listening to the Ibiza 
beacon. 


In summary, the receiving equipment in Alicante includes: 


e a Satellite dish pointed to Ibiza 
e an unmodified Avenger PLL LNB 
e a FUNcube SDR receiver 


e and WebSDR software to broadcast the received signal on 
the web here: http://maxiplaya.dyndns.org:8901/ 


On the net, there is a receiver on the screen and you can 
change the settings exactly as if you had this receiver on 
your own computer at home. The frequency can be varied, 
change the mode of reception, vary the bandwidth received, 
in short everything you can do with an SDR receiver. 


View: 
* warerfall “ bund 


Waterfall view: Bandwidth Waterfall settings: 


a eeere 


neon mat | neem in | 249 tHe Of 6d. 295 kHs @ -6MB Speed Sue View 
Or ma ty ch ieee tes! os So arn ane ea pial lie) | mew) CWieede) tse] ee] =| AM| Pai = Camall = spoetrum 
EE) eS ee c 2 ; 
10 medium ° mediun © waterfall 
Dinars sore goennes panded Maney | I8ew | Oban | Ai | 


fant ” tape © weak sags 
Steve todinahid sas womens wahGe Or deve 0 peidoend tems on he Oxy eve Y 


Logbook 
Call of stetion that you heer | 
Consents, of avy. | water | 
| 90.1 dBi, peak £96 dies. sidiee 
ube 


Nate bene frequteny. vees name cel, 263 DICE refereuase are abate scappapall: 


To View the Logout check Bese (umbcbek for aes wtraweiner 


[Thies WeSSDR ty ctarenaly berg used by 3 wser(a) wietulencosly 


A screenshot of the software. 
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PLL LNB means the LNB oscillator is stabilized by a Phase 
Locked Loop which explains the exceptional stability of this 
type of LNB. 


F1iCHF then proposed to group our PLL LNB orders to lower 
the cost. But I did not have the patience to wait and 
immediately ordered two , one single and one double output 
cr: 

Just about 20 Dollars with the port: 
http://www.ebay.com/itm/Avenger-PLL321S-2-0-1-dB- 
Universal-Single-Linear-Ku-Band-Satellite-Dish-LNB-LNBF- 
/320886789074? 

And the double, about 30 Dollars): 


http://www.ebay.com/itm/ws/eBayISAPI.dll?ViewItem&item 
=370695192002&ssPageName=ADME:L:OC:FR:3160 


Both were delivered in less than a week. 


The PLL-LNB single output looks like this: 


© Ot? Metal Ventanniier 
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What it says on the box, only information supplied by the 
manufacturer: 


Digital KU Band LNBF single 
Avenger PLL3Z1 5-2 

Input freq: 10.70 - 12.75 GHz 
L.O.freq: 9750 & 10.600 GHz 
Noise figure: 0.1 dB 
Mounting: 40 mm 
http://www.dmsiusa.com 
Made in China 


I made the first SSB-CW tests with my transverter in 
transmission and in reception, the PLL LNB follow my old 
broadband and fixed on all modes AR3000 receiver on 618 
MHz. The received signals were of excellent sound quality but 
the LNB was completely saturated with the 1 Watt 
transmitter connected to a dummy load. First satisfactory 
tests but also needed to refine them because it would be 
interesting to measure the sensitivity of the LNB and also to 
see what was inside, because it's tiny, 30 x 20mm. It's 
amazing to be able to fit a TV-SAT LNB in such a small 
volume! But I'll wait to receive my 3 LNB controlled by FiCHF 
before opening a sealed LNB because it is sealed with a kind 
of red gum. On the other hand, there are socket head screws 
that seem to be fixing screws. 
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One thing I noticed immediately: the LNB heat. This is very 
noticeable when touched by hand. This effect is much less 
with a traditional LNB. Probably the result of high component 
integration because it should be tight inside. Incidentally it 
may also contributes to the stability of the frequency, the 
temperature is more constant than in a cold case. 


Some findings: 


e Consumption is 160mMA at 12 volts. 


e At switch-on the frequency of the local oscillator is about 
9.75GHz. 


e Receiving CW and SSB is of good quality. 


e The frequency does not vary when the power supply 
voltage changes, even of several volts. 


e Single output LNB has the same sensitivity as the 2 output 
LNB. 


Francois, FiICHF, opened one of the LNB's. Amazing that 
there was little inside. No IF filter in any case, that explains 
the large width of the output signal. On mine, it falls quite 
sharply below 500 MHz, but above it is relatively constant on 
the AR3000 s-meter. 


I did some testing and comparison with satellite TV all day. 
No big differences with a standard LNB, it is a difference of 2 
bar-graphs "intensity" and "quality." With this LNB, "quality" 
is almost always higher than "intensity". I do not draw much 
conclusion, because the information is a bit of folklore. But 
perhaps the stability of the oscillator would improve the 
decoding quality? 


Without apparatus for measuring, but with the AR3000, I 
compared sky / ground noise between the 2 LNB.. The PLL is 
much more "noisier" than the standard LNB. Sign of better 
sensitivity perhaps? I hope so but it may also be possible that 
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it is the absence of filtering which reduces noise and pushes 
up the s-meter. I hope that Dominique F6DRO will do a 
serious measurement on them.. 


I am thinking of building a converter for 600 - 1000 MHz to 


exit the LNB to a satellite TV receiver for receiving ATV-DATV. 


This way, I could be QRV all modes ATV-DATV-SSB-CW-AM- 
FM-WFM with single dual output LNB. This could be useful for 
portable listening. 


To change polarization electrically can be useful, especially in 
a fixed location, because this is one of the most spectacular 
applications of this PLL LNB: you can put it on the roof to 
make the all-mode reception. Receive 10 GHz CW beacons, 
rain-scatter signals (RS), ATV-DATV, everything is possible 
with this machine. 


It's great is not it? 


I re-did an ssb acceptance test using my transverter but this 
time moved one floor above in order to have a weak signal. I 
unfortunately have no stable generator for 10 GHz but I'll 
experiment with a Synfox + multiplier to see if I can get 
something to work. Or maybe with a converter and a good 
filter to avoid excessive drift due to mutiplications. We'll see. 
Anyway receiving weak SSB and CW signals is excellent with 
the LNB. 


I must say that this PLL LNB gives me lots of energy and 
desire. This is a Christmas present of our Spanish friends! 


On the FiCHF website: 


e Photos of the interior of the PLL LNB (PDF - in French) 
(often updated by Francois) 


e Specifications of the Avenger PLL LNB (PDF - in English) 
e Data sheet for the transistor NE3503M04 (PDF - in English) 
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Estimation of the rejection of the image 
frequency: 


e Generator: synthesised HP multiplied by 16 with a 1N23 
diode in a waveguide. 

e Receiver: PLL LNB 20cm guide + attenuator + RX AR3000 

e Fo LNB: 9750 MHz 

e The IF AR3000: 618 MHz 

e Finput: 10,368 MHz 

e Fimage: 9,132 MHz 

e Rejection: about 10 - 15 dB 


To be confirmed because the measurement conditions are 
rustic but this is a first indication. 


SUP-2400 converter 


It gets crazy, I do not have time to breathe, news arrives 
with a bang! That now you can buy a DirectTv SUP-2400 
KA/KU B-Band Converter for 8 Euros. A marvel which 
converts the 250-750 MHz range to 950-2150 MHz, as 
received by a satellite TV receiver. So we can directly receive 
437 MHz and also connected behind a PLL LNB, receive DATV 
or ATV on 10 GHz. In addition it's real pro, synthesized and 
everything! 


Tread 


The converter 


Link to more detailed description in English. 
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First measurements by Dominique F6DRO - 
2013.01.10 


I had a little time to work on the PLL LNB, because the 
weather is still bad outside. 


I looked at the low band. The lowest frequency in the data 
sheet is 10.7Ghz, I wanted to see how the filter and the IF 
amp behave at 10,368. I found 6dB less signal at 10,368, it 
is acceptable if the NF does not take too severe a blow. 
Output is remarkably stable, even when heated a little. 

The rejection of the image frequency is consistent with that 
given in the data sheet (> 40dB), which is sufficient for our 
app. This both 11.7 and 10,368. 

Looking at Francis' photo, the filter seems embryonic. 

The input waveguide is quoted as the diameter of 18mm 
(and maybe less, I do not have the right tools to measure), 
SO: 

LambdaC = 1.706 * D = 30,708mm 

Cutoff = 299.8 / LambdaC = 9,76GHz 

Cutoff frequencies: 

Low band (the only relevant one): 

RF = 10,7Ghz-Lo-9,75Ghz = If = 0.95Ghz >>>>> Image = 
10.7-2 * FI = 8.8Ghz, Below lambda C, so attenuated by the 
guide 


RF = 11.7Ghz-LO-IF = = 9.75Ghz 1.95Ghz >>> Image = 9.8 
Ghz, close to the cutoff 
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Band without altering the LO: 


RF = 10.368Ghz-LO-IF = 9.75 = 618Mhz >>>> Image = 
9.132Ghz Below cut guide. 


Assuming that the filter in the set can pass the 432 (?): 


RF=10368 LO=9.9Ghz IF=432 Image 9.5Ghz, Knowing that 
to try to modify the LO, it is likely to do what you want by 
changing the quartz PLL. Nevertheless it would be more 
prudent to use an IF at 1296. 


RF=10.368 LO=9.072 image 7.7Ghz, assuming that the PLL 
accepts LO on 9GHz (LO = local oscillator) 


To follow: Noise measurement 
2013.01.11 


Finally some sun, we had not seen it for a while. I was able to 
do noise measurement of the PLL-LNB. Be careful of the gain 
and therefore careful not to compress the signal. I made 
several measurements with multiple attenuators to be on my 
aim. 


Setup: 


PLLNB + Attenuator (0/6 / 20dB) + transverter + 1296/28 + 
SDR-IQ under Spectravue. 


Do not use the OdB, it compresses the noise measurement 
1dB, with 6 and 20db, same result. noise measurement to 
11GHz (9.75 + 1.296) equals 6,5dB, a NF of 0,9dB. 


For me, given my application, it is enough for me, but 


obviously, there has been no progress on the NF of LNB's for 
a long time. 
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Test variation of the frequency of the LO PLL- 
LNB by F1iCHF 


Francois happened to vary the frequency of the local 
oscillator PLL LNB by removing its reference quartz (in the 27 
MHz) and replacing it by a generator signal. With three main 
results: 


e To receive 10 GHz with a 430 MHz receiver 


e Able to receive ATV / DATV with a standard satellite TV 
receiver (950-2050 MHz) 


e Generate 10,368 MHz usable as a beacon 


Photos of the interior of the PLL LNB and measurements 


Data sheet of the PLL IC RDA3560M: 
http://fichf.free.fr/LNBPLL/RDA3560M. pdf 


First tests of the SUP-2400 converter 


The complete set 
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PLL side view 


I just froze my butt in the snow trying to make the reception 
of the relay DATV HB9IBC with PLL LNB. Not received but it 
was Sadly predictable from where I was before the house, I'm 
surrounded by houses and do not see the relay Dole. I gave it 
a shot at random hoping for a miracle! 


I was ready to shout "miracolo" as in the film "Bicycle 
Thieves" by Vittorio De Sica. Where the hearsay bike thief 
exclaims "miracolo" when the officer asked him was this bike 
stolen in his corridor! 


Pics next page:- 
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I tried the reception hoping to hear a variation or a very 
small amount reception of the relay with my AR3000. The 
equipment was: 


Dish 90 / 100cm Visiosat, PLL LNB, SUP-2400 converter, 
power injector, variable attenuator and AR3000. 


Failing to get over, I received my signal generator + 
multiplier 10 GHz which was in the basement of the house, so 
received through the window, but without direct view. I could 
turn the antenna in all directions, the signal was QRO and did 
not disappear (in position CW). With this kind of source, 
unfortunately I can not measure the PLL LNB sensitivity 
because I do not know the level at 10 GHz output multiplier 
of my fortune. I can only make comparisons, so a rough 
estimate. 


It's been several days since I was testing with the PLL LNB 
and AR3000. And as the day before yesterday I received my 
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SUP-2400 I did some measurements to the generator and the 
receiver chain. 


Six findings: 


1. Short-term stability of the converter is not good for the 
reception CW / SSB. 


It's usable, but it slides like a bar of soap, even after a great 
time to warm up. By contrast, there is no downgrade of the 
signal. This converter is much less stable than the PLL LNB 
and degrades the stability of the receiver assembly. Its use 
reminds me of the Geloso VFO of my youth! 

But it is clear that for ATV and DATV receiving, it's not a 
problem. Stability is generally much better than that of a 
standard LNB (with DRO) alone. 


2. The insertion of the converter in the receive chain does not 
degrade the signal / noise of the PLL LNB but slightly reduces 
the signal from the LNB 


One can easily make this measurement by first making 
reception without a converter : 

PLL LNB: End = 10'368 MHz, 9750 MHz IF = Lo = 618 MHz 
received on the AR3000. 


The converter goes up the 618 MHz in the range of satellite 
TV receiver: 


SUP-2400: End = 618 MHz, 2400 MHz = Lo, Fout = 1782 
MHz received with the AR3000. 


3. The SUP-2400 gets very hot. 


So much so that I suspected a failure at the outset. But that's 
okay because it uses 400 mA. 


4. To date, my all mode receiver is based on 10 GHz PLL LNB 
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with the AR3000 receiver behind for SSB-CW. And for the 
ATV / DATV, I will insert the SUP-2400 between the PLL LNB 
and the satellite TV receiver. 


The ideal will be to change the frequency of the LO in the PLL 
LNB by changing its quartz or adding an externally stable 
oscillator. 


FiCHF determined we could do the reception of 10 GHz with 
a 430 MHz IF with this method. One can also push the LO so 
that the IF happens at 1000MHz, which would authorize the 
receipt ATV / DATV with a satellite TV receiver without using 
intermediate converter. 


But without touching the PLL LNB with my current equipment, 
I can already do all reception modes 10 GHz ATV / DATV / 
SSB / CW / AM / FM to a ridiculous expense: 10 Dollars for 
PLL LNB, the same for the SUP-2400 converter. It's really a 
quality / price never achieved before! 


5. Before using the SUP-2400, we must make the change 
described by Marcel F1GE: 
http://www.uhf-satcom.com/misc/datasheet/SUP-2400.pdf. 
You just have to solder a small wire between a resistor and a 
transistor. It eliminates the need to select the frequency of 
the LO signal with a Diseq at startup. 


6. It should be remembered that the input signal is reversed 
in the converter (infradyne receiver) since the frequency of 
the LO is greater than that of the received signal. The 
formula is: 

Fout = LO - End 


(Example: Fout = 2400 - 618 = 1782 MHz) 
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SUP-2400: F3YX Measurements 


| 
Sortie CVTR 2400 
entre 600 et 2600 mHz 
Noter les porteuses parasites 
sur 930 et 1860 MHZ 


Détail des porteuscs parasites 
aux environs de 930 MHZ 
Nivéau © faible 


CENTER 
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18k Hz. | 


DVB-§ 10450MHZ - SR5000 
Téte PLL sortie 700 MHZ 
CVTR 2400 sortie 1700 MHZ 


Courbe de bruit-de la tete PLL 
entre 500 et 2500 MHZ 


2MHz 1QdB 17808. BMH2 ; 
LGdE [Gdk 


a2 DVB-S 10450 

| 1 BBk Hz w i SR =11667 cH? 1 

DVB-C 10450MHZ - SR5000 | Téte PLL sartie 700 MHZ 38! Hz . 
Téte PLL sortie 700 MHZ Cvtr 2400°Sortie 1700 

CVTR 2400 sprtic 1700 MHZ / Filtre. TNT 

| | | | Filtre Bix 
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1700 


1 OBk Hz w 


DVB-T 10450MHZ - SR8000 
Téte PLL sortie 700 MHZ 
CVTR/2400 sortie 1700 MHZ 


OL 2400MHZ 
Résol. 30kHz 
Span 10 mHz 
Boucle de phase 


env.300kHz | | 


Ad Br 
IK 2468. 239SNHz 
t+ 38 39d Bm 


OL 2400MHZ 

Résol. 100kHz 
Span 50 mHz 
Raies quartz 
env.7, 8mHz 


OL 2400MHZ 
Résol. Max. Analyseur 
1300HZ) 


MARKER 
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Stability: 


With recycling the beacon of the first space station Symphony 
in 1975, which is about 10590 MHZ (quartz 110.3125) and 
outputs 18 dBm, I put an attenuator on the output, and 
listened to the output head Avenger PLL with AOR3000 
scanner SSB, firstly directly on 840 mHz, and secondly, still 
in SSB, but with additional converter 2400 thus received on 
1560 mHz. 


Attached are two recordings in MP3 from this experience: 
LNB single, LNB + SUP-2400 


Marc Chamley F3YX 
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Has USA selected a DATV Protocol yet? 
A short report by Ken Konechy W6HHC 


Mark G7LTT recently posted a good question to the Yahoo 
Group forum on DigitalATV. Mark asked: "Have we settled on 
a DTV standard for ham use here in the US yet?" 


My response to Mark and the Yahoo forum was: 


I am not sure that there is a clear answer in USA yet? 
Certainly there is a lot of DVB-S in Europe and USA. Since 
HiDes started shipping low-cost DVB-T units in early 2014, 
there has been a lot of sales and "ham buzz" about DVB-T, 
but I do not have sales numbers for HiDes US sales. Each 
protocol has a set of "strengths and weaknesses" that a 
potential buyer needs to sort through. I tried to list below in 
order of importance: 


Protocol Tradeoffs 


1) Compatibility with nearby repeater (choose the protocol 
being used by that nearby repeater so you have someone to 
talk with). 


2) Hams like low-cost solutions. HiDes probably has lowest 
costs for (MPEG-encoder)+(DVB-T-exciter)+(DVB-T- 
receiver). 


I estimate for DVB-T (have not thoroughly researched) HiDes 
at UT100B (Tx/Rx) about $230 on e-bay + needs notebook 
computer availability. 


I estimate for DVB-S (have not thoroughly researched) used 
Hauppauge video-capture about $75 on e-bay + DATV- 
Express at $300 + used DVB-S STB about $60 + needs 
notebook 
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3) DVB-S probably has more signal robustness than DVB-T 
because less average power due to using COFDM by DVB-T 
and higher C/N (signal to noise ratio) required by DVB-T if 
using 16-QAM or 64-QAM modulation. See this terrific graph 
of C/N differences below that Grant ZLIWTT shared with this 
forum. 


Signal to noise ratio performance 


m =—— Shannon 
2 2 —— OPSK 

c —>— 160AM 
- 45 —w— 640AM 
a —— 8vSB 

Oo 


Carrier to noise 


4) DVB-T will always achieve a lower average RF power 
output level from a given RF amplifier than with DVB-S with 
QPSK modulation. A lot of hams write this off as needing a 
"more linear amplifier", that may be true, but I see the real 
reason being that DVB-T creates a larger ratio of higher 
peak-power-spikes to average-power. The peak-to-average 
ratio is higher than for DVB-S. 


Charles G4GUO explains it to me as the constantly-changing 
phasing of the 1700 subcarriers used by DVB-T creates these 
very high power spikes. To reduce spectrum noise, you have 
to reduce the power drive with DVB-T so that no compression 
is occurring on the peak power spikes being generated. 
Seems like a waste of a lot of good RF amplifier capability to 
just leave amplifier-headroom for the peak-power-spikes. 
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In discussions on this Yahoo Forum back mid-February 
([DigitalATV] Learning about DVB-T average output power vs 
DVB-S) there were discussions of over 10 dB differences for 
average output levels from same RF amp. 


5) There is a lot of experimenting with ham narrow- 
bandwidth DATV occurring in Europe (see BATC Forum for 
many threads). 


Many European hams are trying to achieve a usable DATV BW 
of only 0.5 MHz using DVB-S. This need is being created by 
loss of ham spectrum space and trying to use a smaller 
signal-bandwidth to fit into crowded band plans. DVB-S 
receivers can typically go down below 1 MHz BW. 


I believe that HiDes receivers are currently limited to 2 MHz 
channels, although I have heard discussions that HiDes will 
ship a 1 MHz BW DVB-T receiver model soon? 


I am currently playing with H.264 video encoding being used 
with DVB-S protocol. Using more the effective MPEG-4 video 
encoding. I hope to be able to reduce my DVB-S RF 
bandwidth (using Standard Definition resolution) from 3.0 
MHz down to about 1.5 MHz. 


6) Finally, there is a lot of "buzz" from the DVB-T users about 
having the capability for HDTV transmissions. That is true, 
but HD signals also create a need for larger bandwidths 
and/or less-robust modulations. 

Needing larger bandwidths seems to fly in the face of 
crowded spectrum-band-plans here in US. Personally, I have 
never appreciated the need for HD just to have hams 
transmit "talking heads" to their club members on the local 
DATV repeater. 


Please note that the map is relevant to commercial 
DVB television and not directly applicable to ham radio 
DATV. 
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I am aware of two DVB-S repeaters and three DVB-T 
repeaters currently active in the USA. 


DVB-S 


e WR8ATV in Columbus, OH (ATCO group) 


e KD6ILO/R1 in San-Diego/Del-Mar/, CA (SDDM-ATV Group 
for CERT and SART emergency communications) 


DVB-T 


e WR8ATV in Columbus, OH (ATCO group) 
e W6ATN in Los Angeles basin (Amateur Television Network) 


e W8BI in Dayton, OH (still under various construction 
phases by DARA Club) 


The Orange County repeater that Robbie KB6CJZ and I are 
working on will use a DVB-S uplink on 1.262 GHz anda 
DVB-S downlink on 3.4 GHz. 


If anyone is aware of additional active DATV repeaters in US, 
please contact me at: W6GHHC@ARRL.net 


Dil = 


aisc @ 1s0S-T oma § 


Dini = 
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To PCor not to PC, that is the question 


Back in November last year, I realised that the next issue, 
18, would be the last one before the holiday period so I 
decided to create a cover that reflected this time of the year. 
My design is shown at right. 


However, this design did not suit the ‘Politically Correct’ 
police. Firstly I changed the text from '..what will be in your 
stocking..' to what you see below. However, this still did not 
pass the PC police. 


Comments like... 


I think need to ask if we are happy with the young lady on 
the front cover, yes it brightens up our publication, but it 
does not match the content and is miss-leading. I also worry 
that for a world magazine it might offend some of our 
readers, or downloading it might be a punishable offence in 
some parts of the world. 


However, not all were in favour... 

All this "political correctness" crap has gone way too far. 

So, dear reader, what is your opinion? Was I right in bowing 
to the PC pressure, or should I have stuck to my guns and 


used the cover that I had designed. Please send any 
opinions/comments to editor@cq-datv.mobi. Thanks. 
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Information 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (rwsmattnrtt) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 


CQ-DATV 19 - January 2015 


Copyright 


The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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> ' for help, 
information and the interchange of ideas. 


A video streaming facility at www batc.cy which enables 
repeaters and individual members to be seen worldwide. 


An annual Convention held in the UK where you can meet 
other members, visit demonstrations and listen to lectures. 


Meet other club members at the BATC stand 
at local rallies across the country. 


www.batc.org.uK 


dotMOBI 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? to go to our 
web site to check to see if there is a later edition available. 
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DATV News 
DATV on 2m 


What is thought to be the first Digital ATV transmission in the 
146 MHz band took place on Dec. 30, 2014 between Arthur 
Turner G4CPE andDon Saunders GOWFT 


Arthur transmitted a 4 watt MPEG-2 signal on 146.500 MHz 
using a symbol rate of 543 KS/sec to Don over a 3.7 km 
path. 


You could be prosecuted if your broadband 
interferes with radio signals 


Ofcom proposes that people with "power line" networking 
equipment could face prosecution if it interferes with radio 
signals. 


——- — ~ 24y—, = 
"Thousands of homeowners could face prosecution if their 
broadband persistently interferes with radio signals", this is 
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of course Power Line Technology and under Ofcom's latest 
proposals published after alleged lobbying by intelligence 
agency GCHQ". I think as radio amateurs we have all 
suffered from this technology to the point where the RSGB 
went banging on the door of Ofcom with little or no effect, 
but when snoopers at GCHQ started to experience problems 
and they went banging on Ofcom's door the response was a 
little different. 


Ofcom's new proposals are not in response to any requests 
from any organisation, merely devised to take account of 
developments in technology and they hope that as a result 
police, ambulance, and air traffic control, services are able to 
communicate more clearly. Let's all breathe a sigh of relief 
and remember next time we come across an annoying device 
that causes interference , just hope GCHQ are suffering the 
same, as they clearly carry more weight than the RSGB. 


DVB-T2 tests with HEVC 


Media Broadcast started a pilot project for DVB-T2 tests in 
Berlin in September 2014. As a "first" in Germany there are 
four sets of parameters tested together with the new 
HEVC/H.265 codec. This allows to expand the data rate of 
one UHF TV channel from 13 Mbit/s (DVB-T, MPEG-2) to max. 
26,5 Mbit/s. That would enclose up to 7 HD- or 16 SD 
programmes in one multiplex. Private TV channels will be 
encrypted, while public service broadcasting programmes are 
free. Presently there are "DasErste", ZDF and Arte in 720p on 
test, later on Pro7 and RTL together with a VPRT demo 
channel in 1080i will follow. Modern UHD TV sets with DVB- 
T2 tuner and HEVC (i.e. Samsung) are able to receive the 
DVB-T2 test transmissions, as well as DVB-T2 USB sticks 
plugged into UHD TV sets like TX55AXW904 (Panasonic) and 
55UB850V (LG). A PCTV 292e USB stick plugged into a 
modern Windows PC will show the test transmissions on the 
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monitor, if HEVC capable receiving software (like 
DVBViewerPro) is used. From autumn 2015 on (IFA Berlin 
exhibition) several HDTV sets as well as set-top boxes are 
expected to show up for DVB-T2 trailblazers. 

From August 2015 another DVB-T2 testing region will be the 
area around Bonn and Cologne. With 20 kW each from the 
Venusberg TV station (WDR Bonn) and the Colonius tower 
(Media Broadcast Cologne) the WDR (public broadcast 
service) will show free TV programmes in one multiplex, a 
second one is planned for encrypted private TV channels. 
Final configurations from 2019 on will inhibit 3 public TV 
multiplexes and 3 encrypted private TV multiplexes. 


First free UHD TV live concert 


On 19.11.2014 SES Astra demonstrated the rapid 4k TV 
developments with a live transmission in UHD from the 
"LinkinPark" concert in Berlin. The 2 Astra UHD demo 
channels on 19 degr. east can be received by any DVB-S2 
satellite tv receivers with HEVC codec. In Berlin 12 UHD TV 
cameras (11 Sony F55 and a new Toshiba) gave their video 
signals over 4 SDI cables (4x1080/50p) each into a Sony 
RAID complex in the OB unit, where the director produced 
live a final UHD mixing signal. This was coded in HEVC/H.265 
as 2160/50p video and was sent via fiber optic cable from 
Berlin to the Astra satellite uplink station in Munic. There the 
data rate was reduced from original 12 Gbit/s to 35 Mbit/s for 
distribution on the UHD satellite transponder. 


Sky Germany experience with UHD 


"It is possible that we are going to set our main focus on 
sport in a future UHD programme. Our first official 4k 
production is the "Fanta4" concert on 20.12.2014 in 
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Stuttgart", said the Head of of Innovations&Standards / 
Product&Operations-Technology at Sky Germany, Stephan 
Heimbecher. (Sky produced the live concert of "Fanta4" in 
UHD, but only 4 testing domestic homes and a 4k cinema 
were able to receive the encrypted signal from Astra satellite. 
In parallel an HD version was distributed to Sky pay TV 
subscribers. ) 

"Streaming hosts (like Netflix) are distributing first fictional 
UHD content - that is technically feasible, but the question is, 
if that gives a real excess value to the viewers. For us, in 
addition to good sport programming in UHD, that is 
imaginable", Heimbecher said. 

Will Stereo 3D TV die with the introduction of UHD 
programmes? Heimbecher says no and believes in more 
power for 3D TV through UHD transmissions, because the 
higher resolution will enable a better 3D quality (DL4KCK: 
especially for passive 3D displays with polarizing 3D glasses). 
Furthermore developments of glasses free 3D displays would 
benefit from that. He notes an early market presence of UHD 
for customers, which had a negative impact on a sound 
development of 4k technologies. "Display makers produced 
expectations that were too high for the present UHD quality 
(DL4KCK: the same applies to 3D-TV ads where animals are 
jumping out of the screen...). Normally the TV viewer is 
sitting too far away from the display and cannot realize the 
UHD resolution. We want to avoid that disappointment now." 


Philips-TPVision 


Recent TV sets rating below 2000 Euro are displaying more 
and more pixels while overall picture quality is declining 
because of bad background lighting. The new UHD TV line 
9809 by Philips-TPVision is making an exclamation point 
using a real Direct-LED BL with Local Dimming. This is able to 
produce nearly double brightness against the usual Edge- 
LED-LCD screens, and the special Philips video processing 
enacts the brightness only when it benefits the contrast ratio. 
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As chief developer Danny Tack (Philips-TPVision Gent, 
Belgium) stated, the present TV and cinema productions are 
still using the old video signal specification (Rec.709 with 8- 
bit color) devised for CRT displays, so usual video sources are 
not able to provide such extreme contrast ratios. 

Right hand display: 9809 with Direct-LED, left hand improved 
Edge-LED-LCD, middle display usual Edge-LED-LCD. 

Also on the OLED display development segment Philips- 
TPVision is trying to push brightness levels, but Danny Track 
emphasised that OLED is showing its potency only in dark 
rooms. More and more manufacturers are presenting 
improved LED-LCD displays with double or more peak 
brightness, HDR video processing (and min. 10-bit color), 
expanded color gamut and native 200-Hz-panels ready for 
the next step of UHD TV. 
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Latest news from CES 2015: SUHD 


Samsung's flagship television was on display showing off 
short clips of "Life of Pi" and Ridley Scott's "Exodus", both of 
which had been specially mastered in 4K UHD with 10-bit 
colour and in High Dynamic Range (HDR). Both 10-bit color 
and High Dynamic Range are reportedly part of the new 4K 
UHD Blu-ray spec, as designated by the newly-formed UHD 
alliance. High Dynamic Range allows for brighter images with 
even greater contrast between dark and light. 

(DL4KCK: citing Wikipedia "For consumer video standards, 
such as High Efficiency Video Coding (H.265), the bit depth 
specifies the number of bits used for each color component. 
8-bits per sample allows for 256 shades per primary color 
(HDTV and Blu-ray standard) while 10-bits per sample allows 
for 1024 shades per primary color (UHD Blu-ray standard). 
HEVC defines the Main 10 profile which allows for a bit depth 
of 8-bits to 10-bits per sample with 4:2:0 chroma 
subsampling.") 

Sources offering 10-bit color and HDR are not available yet, 
but when 4K UHD Blu-ray discs arrive, we'll get both and 
from what we've seen so far, it is going to be spectacular in 
the literal sense of the term. http://www.digitaltrends.com 


Translations: Klaus, DL4KCK www.agaf.de 


BATC subscriptions to be increased 


The BATC has incurred a small financial loss in the last 
two years and the current year will also see a loss, mainly 
due to subsidising the DTX1 sales and increases in the 
cost of CQ-TV postage 


The reversal in the online shop trading and expensive paper 


magazines, seems to be the problem and will be covered by a 
50% hike in the cost of cyber membership. 
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The paper membership which is listed as part of the problem 
will see a much smaller percentage increase. 


We had hoped that the fairer system of every member paying 
the £4 membership and cyber subscription, then people who 
require a paper magazine being able 

to purchase an advanced subscription as an additional item at 
cost via the online shop would have won the day. 


The new rates are :- 


For the UK 

Full Membership + cyber CQ-TV 

1 year =£6 2 years = £11 3 years = £15 
Full Membership + paper & cyber CQ-TV 
1 year = £20 2 years = £39 

For Europe (air mail service) 

Full Membership + cyber CQ-TV 

1 year =£6 2 years = £11 3 years = £15 
Full Membership + paper & cyber CQ-TV 
1 year = £30 2 years = £59 

For Rest of World (air mail service) 
Full Membership + cyber CQ-TV 

1 year =£6 2 years = £11 3 years = £15 
Full Membership + paper & cyber CQ-TV 
1 year = £35 2 years = £69 


Birthplace of Radio signs to be removed 


The Essex Chronicle newspaper reports the Highways Agency 
wishes to remove 'Birthplace of Radio’ signs from Chelmsford 
roads 


There are ten roadsigns bearing the words "Welcome to 
Chelmsford - Birthplace of Radio" on roads leading into the 
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Welcome to 


CHELMSFORD 
Birthplace of Radio 


Twinned with 


Annonay ca Backnang ai 


City. They were unveiled by Guglielmo Marconi's daughter 
Princess Elettra on December 8, 2001. Apparently the 
Highways Agency says the sentence distracts drivers. 


"It's disgraceful because what now remains of our industrial 
heritage?" said Marconi Veterans Association chairman Peter 
Turrall, MBE. 
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http://www.essexchronicle.co.uk/Uproar-plans-erase- Accelerator Laboratory, with operations set to begin in 2022. 
Marconi-legacy-welcome-signs/story-25788407- The goal is to take digital images of the entire visible 
detail/story.html southern sky from atop Cerro Pachon mountain in Chile. 


Marcont transatlantic:signal centenary DE6G 6; 2002 8 ese aH Retin atinn sheen tena nennsareneedsnsarciahedenandadshncans 
http://www.gOmwt.org.uk/events/marfold/marconi.htm 

Nixie - Flyable & Wearable Camera 
Chelmsford Amateur Radio Foundation training course started 


Jan 15 For the older readers the word Nixie was associated with 
http://www.southgatearc.org/news/2014/december/31st_che Nixie tubes, for the younger readers they were the equivalent 
Imsford_amateur_radio_foundation_course.htm of 7 segment displays, but predated LED technology and used 

cut out number in Neon discharge tubes, it was a huge relief 
Source - Southgate news when LED technology appeared. 


Now the name has reappeared, but as wearable technology, 
but not the tubes, it's the name for a wearable drone or quad 


Funding has been secured to construct the world's most copter equipped with a tiny recording camera. 

powerful digital camera. Weighing in at more than three 

tonnes -- around the same size as a small car. The Large So you can now produce the ultimate selfie, without being 
Synoptic Survey Telescope camera, or LSST for short, will be limited by the length of your arm. 


constructed at the Department of Energy's SLAC National 
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The camera looks like a wrist watch, but the strap unfolds 


and is equipped with the four props, which propel the camera 


around you filming as it goes, after which it returns to you. 
Sound too good to be true well it has just won a wearable 
technology competition, scooping a prize of $500,000 
(£313,000) at a ceremony held in San Francisco, follow the 
links to see it in action and to meet the developer. 


http://flynixie.com/ 
https://makeit.intel.com/finalists 


http://www.engadget.com/2014/09/29/nixie-wearable- 
drone/ 


Known DATV DX Records - 2015 


Rob M@DTS and Terry G1iLPS successfully completed their 
first 2-way DATV QSO on 146.5 MHz on Sunday. 

This 28 KM distance is the longest 2M DATV QSO that I am 
aware of. 


Experimental-DATV-Express and Tutioune receivers at both 
ends. 


I have added this 2M QSO at very bottom of the updated 
table. 


Ken - W6HHC 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 


contributors nor CQ-DATV accept any responsibility or 
liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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Known Digital-ATV DX Records 


wpdates 2015-01-15 


by Ken WGHHC 


124 KM JASDME & JABEES 2011-11-12 
Locations Mont Tem Zan and Mont Ge-Zan 
awweEE—E—————— 


450 KM HBQUBC & FACXO 2005-06-21 
Locations JN40CT (Sardinia) and JN120H (Spain) 
Gs 


ALIBLF & JHIGED 2011-06-06 
Locations Mont Chokai-san and Mont Kashimayari-gatake) 
are SS 


252 KM JABSPI & JASMFY 2009-11-03 
Locations 7? 
| 


440 KM G4KLB to GILPS 2010-10-11 

Locations IOSOBR and lIO64EQ 

(tropospheric ducting - one-way DATYV) 
ee ee aes 
419 KM G4KLB & M@OTS 2010-10-11 

Locations Bournemouth, England and Yarm, England 

(tropospheric ducting) 


379 KM VEARTVIRPTR) & VK7EM 2011-02-23 
Locations Mount Dandenong, Victoria and Penguin, Tasmania 
(operators VK3BFG. VK3DO , VK3WWW and VK3TRX) 


(DVB-S 2MS/eec FEC=1/2 - - one way reception) 

696 KM GSGTZ to FIFY 2013-08-25 

(DVB-S 2MS/sec FEC=1/2 - - one way reception reported by FM) 
Locations |OG1KH (near Basingstoke) and JN16VB (near Roanne. France) 


G3PYB & FSAGO 2013-08.24 
(DVB-S 2MSi/sec) 
Locations near W YORKSHIRE and JNOSDP (near Potters, France) 


Ot KM W4HTB & WBBLGA 2014-07-26 
(DVB-T OPSK FEC=1/2 2 Mbiz Bandwidth) - Tropospheric ducting 
q Green. KY and Marengo, OH 


373 KM GSGTZ & FSYX 
(DVB-S 2MS/sec FEC* 1/2) 
Locations 1091KM (near Basingstoke) and JN1BAP (near Limours, France) 


W4HTB & WEZCF 2014-04-12 
(DVB-T OPSK FEC#1/2 2 MHz Bandwidth) - Tropospheric ducting 
Locations Bowling Green, KY and Cincinnati, OM 


121 KM KHEHTV to KARZ 2011-11-21 
(video resolution HDTY 1080) - protocol ITU-T/.83B8 QAM-64 - one-way DATV) 
coming and Boulder, Colorado 


237 KM F3YX% to FOZG 2011-11-08 

IDVB-S protocol at 1900 KSymbrs using mocified SR-Sys MiniMOD (one-way) 
on 145.0 MHz experimental tcense 5-Minute max 

Locations JN1BAP (near Limours. France) to INSSKC 


28 KM M@DTS & GILPS 

IH.264 video - protocol D'VB-S a1 333 KSymbvs using experimental DATV-Express 
on 146.5 Mz - UK temporary band allocation 

Locations Yarm. England and Spennymoor (County Durham). England 


See more details at www.von-info.ch’hb9afo/records/recordse. htm 
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Editorial 
Welcome to CQ-DATV issue 20 


When we first published CQ-DATV 1 it was difficult to imagine 
our future, could we produce the articles you would like to 
read and well 65,000 downloads later, we must have got 
something right. The first issue of CQ-DATV started a series 
of articles that covered the construction and implementation 
of GB3FY, the 10 GHz FM ATV repeater near Fleetwood. This 
has been designed and constructed by John G3RFL. This 
repeater has enthused and grown an entire ATV community. 
So perhaps to read that BATC are now operating a policy of 
digital only outputs for any new ATV repeater was a little 
disappointing 


A self imposed policy of digital only for any newly licensed 
repeater outputs has been adopted and the use of 2 and 4 
Msymbol DVB-S is now accepted as the UK standard for all 
bands from 437 MHz - 10 GHz. 


We all understand the need to keep ATV bandwidth to a 
minimum and that digital is the only way to do this, but as 
yet we do not have a common digital standard and when we 
do, this sort of policy needs to be phased in, and perhaps be 
part of a world where the significant cost of digital technology 
has reduced from where it is today. 


Looking back on FM ATV and its introduction, the migration 
was from AM, where power amplifiers were down rated in 
order to produce the required linearity (sound familiar) and 
the move to higher frequencies where solid state PA's were 
starting to appear, but at a significant cost, that increased 
with power. So the need to get the maximum power out of 
these expensive devices was paramount, ( I think more 
bangs per buck is how it is defined across the pond ) a world 
where down rating was not a popular expression. 
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FM removed the requirement for down rating and tune for 
maximum smoke, became the watch word. FM also delivered 
simple ATV sound systems, in an AM world two transmitters 
were often used one for sound and one for pictures. 


The new FM world delivered and coupled with surplus satellite 
receivers, proved to deliver improvements and cost savings, 
two things that rarely go together. this may be the last time 
that happens in ATV and we might reflect on Edwin 
Armstrong the inventor of FM 


Edwin Howard Armstrong was one of great engineers of the 
20th century, he was born in 1890, in New York City, and 
died in 1954, also in New York City. Edwin Armstrong was 
only eleven when Marconi made the first trans-Atlantic radio 
transmission. Enthralled, the young Armstrong began 
studying radio and building homemade wireless equipment, 
including a 125 foot antenna in his parent's backyard. 


On the brighter side digital will we hope take us into the 
world of reducing bandwidth that will deliver ATV on the 
lower frequency bands, starting with 2m. 


CQ-DATV will keep you up to speed on these developments 
as they unfold, I expect we will get to see picture movement 
and quality degradations as we make this move and lets all 
hope that we are not going to become the architects of our 
own downfall, as once we produce RB ATV (Reduced 
Bandwidth ATV) that this may become the norm for all future 
spectrum planners, with a never mind the quality, look at the 
bandwidth approach. 


CQ-DATV 20 has one or two departs from the norm first of all 
the tri band dish feed which does need specialised tools and 
mechanical engineering input, but is a very useful piece of kit 
for those who know how or know a man that can. 
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SSB with a 10GHz PLL LNB, yes SSB is not ATV but a look at 
an LNB that can be used on the 10GHz band is always useful = = Digital Amateur TeleVision 
and the author himself says it has ATV applications Exciter/Transmitter 


Finally Ugly DATV you may have seen this in other 
publications, it was part of CQ-DATV 19, but was moved at 
the authors request to allow him to revise the schematics, so 
if you have seen an earlier version elsewhere..we hope this is 
the definitive version. Let's not be hard on any other 
publication at CQ-DATV we know just how hard it is to puta 
magazine together and to get proof copies out to the authors 
and get all the links working, we have a brilliant team, they 
all Know who they are and what is involved in producing 
DATV, they are indeed the unsung heroes of ATV, that have 
made CQ-DATV what it is today 


now available from 


Enough of us, please enjoy CQ-DATV 20 A more affordable DATV exciter can now be ordered 
Fully-assembled and tested PCBA 

CQ-DATV DVB-S protocol for DATV (using QPSK modulation) 

Editorial Team Can operate all ham bands from 70 MHz-to-2450 MHz 
RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many 
variations of |Q modulations 
“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 
As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

e Requires PC running Ubuntu linux (see User Guide) 

e Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


register on the web site 
to be able to see 
the PURCHASE page 
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Manufacturing a Tri-Band Dish Feed 
Steve Noll WA6EJO 


This article was first published in the Fall 2014 edition of the 
ATVQ magazine and is reproduced here with their kind 
permission. 


Background 


In an effort to upgrade the W6ATN ATV link between Oat 
Mountain and Santiago Peak, a new feed horn was 
constructed. This feed was patterned after the dual band feed 
described by Galuscak and Hazdra in their DUBUS 2/2008 
article, "Loop Feed With Enhanced Performance" 
http://www.om6aa.eu/Loop_Feed_with_enhan 
ced_performance. pdf. 


However, in this case a three band feed was needed adding a 
5 cm (5.91 GHz) feed to the 13 cm and 23 cm design. 


To start, the needed loop diameter and height dimensions 
were scaled from those used in the original design. The feed 
was redrawn in AutoCAD to check the 5 cm loop fit. 


This additional band complicates the design due to the 
closeness of the 5 cm N connector to the 13 cm N connector. 
Standard N connector one inch square flanges would hit so 
special o-ring sealed 0.69 inch flange N connectors were 
procured (Amphenol 172117.) The original loop support 
design was modified to accommodate the smaller connectors. 


Nevertheless, this resulted in less than 0.01 inch clearance 
between the 5 cm and 13 cm N connector male shells so just 
in case, a low loss N 90 degree adaptor was modified to 
reduce its outer diameter if there were clearance issues at 
final installation time. 
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Construction 


The feed reflector was machined from a 6 inch diameter 3 
inch thick 6061 T6 aluminum disk (McMaster 1610T56.) This 
will make two feeds as the design is a bit under 1.5 inch 
thick. 


A lathe was used to 
smooth the faces of the 
reflector blank. 
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The bowl was formed and the rest of the machining was done 
with a milling machine and a rotary table. 


The Teflon 
insulation in the 
brass loop support is 
pressfit in. The 
center conductor is 
pressfit in the Teflon 
later. 
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The loop support bodies and center pins are sized to maintain 
50 ohm impedance. 


A radome is thermoformed from a 1/16 inch polycarbonate 
disk (McMaster 8508K92.) Before the loop supports are 
installed, a polycarbonate disk is drilled and mounted on the 
reflector. Between the reflector and the disk is a felt washer 
kept moistened with water to keep the polycarbonate cool so 
its edges won't deform while the disk is being stretched. 


While the assembly is rotated on the lathe a ceramic bowl is 
used to apply pressure while the disk is heated with a heat 
gun. The resulting bowed disk is flipped 180 degrees when 
installed. It took three tries to get a good radome. 
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A machined wood block helped to hold the loops for 
soldering. 


Tuning is tedious as loops need to be unsoldered, trimmed, 
reinstalled and tested over and over again to reach 
resonance, plus, there is interaction between the loops. To 
complicate things, the loop to reflector distance also needed 
adjustment which was not indicated in the original design. 
The 13 cm and 23 cm loops are fashioned from 0.141 
semirigid while 0.085 semirigid was used for the 5 cm loop. 


The finished feed has a number of % inch tapped holes 
around it for mounting and smaller tapped holes for cable 
clamps. 


Tune up 


23 cm tune-up used a TS 2000X as a Signal source. 


The radome had to be bowed as the 23 cm loop and loop 
support extends above the rim of the reflector. 


For the 
13 cm 
tune-up, 
the signal 
generator 
is assisted 
byal 
Watt WiFi 
power 
amp. 


Back view of the feed with the three N connectors. 
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5 cm tune-up is done with a directional coupler. The final 
result was SWR under 1.2:1 and a return loss of 23 dB or 
better on all three bands. 10 dB beamwidths were measured 
to be 115 to 140 degrees for 23 cm, 110 to 140 for 13 cm, 
and 90 to 100 degrees for 5 cm. 
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Last August Allan W6IST, Mike WA6SVT and I drove up to 
Oat Mountain to remove the old feed and install the new 
feedhorn. We had to modify the old Sheppard's hook to 
attach the feed. 


r 


“0 in 
iT 


Feed in place. Mike WA6SVT, who had the difficult job of 
installation, is hidden by the eight foot dish. The new feed 
doubled the 23 cm signal strength. The other bands remain 


to be tested. 


73, Steve WA6EJO 
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10 GHz SSB with a PLL LNB 
By Michel Vonlanthen HB9AFO 


...continued from Issue 19 

Replacing the PLL LNB Crystal with a DDS 
Experimet by FiCHeF and F1iCJN 

DDS-60 at Midnight Design Solutions 

An Arduino based DDS-60 controller Other 

W5DOR DDS 

DDS-60 Direct digital synthesizer 

To order: 


AD9851 DDS Signal Generator Module + Circuit Diagram + 
Code For Arduino MCU 2560: 21 Dollars on E-bay 


2013.01.31 News from Spain (Luis EASDOM) 


I saw Michel F6HTJ sent you photos of the 3 cm beacon under 
construction. I just want to clarify that we do not use brick 
multiplier MACOM that we see in the photo. The reason is the 
large consumption of this circuit. The site on the mountain is 
powered by solar panels and we have only one panel, which 
forces us to save energy. 


Fortunately, kronotek (a Spanish manufacturer transverter) 
has already released a very nice 10GHz transverter. We use 
the multiplier (x96) this transverter because it consumes 
very little and delivers 10 dBm. 


http://www.transverters.net/84298697 
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To keep you informed about our improvements, we are 
working on a microwave SDR using an affordable LNB. 


We added a slot antenna constructed of square aluminum 
tube 20 x 20mm. A Sharp LNB has been modified and 
connected to this antenna. 

We use the original antenna pin of the LNB. 

To improve the stability of the PLL, we added a temperature 
control that heats only the quartz PLL and keeps it at 60 
degrees. 


Photos LNB 


The antenna that is used with the SMA and pin antenna LNB 
modified Sharp: 
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Here changing the LNB which allows it to integrate with the The top cover of the LNB was drilled to access Quartz PLL: 
antenna. The LNB is a metal screen and you can see the 
cone: 


This thermal stabilizer. It is based on a Microchip circuit 
which contains the temperature sensor and the comparator 
The LNB coupled to the slot antenna: with a hysteresis of 2 degrees: 


J ——_ © 


b. j ! 
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The heater is a 68O0hms 3W SMD resistor that dissipates 
within 120 mA at 12 V. 


http://es.farnell.com/te-connectivity- 
cgs/smw34/7rjt/resistencia-3w-5- 
47r/dp/1086392?Ntt=1086392 

Everything is small enough to fit on the PLL LNB crystal so as 


to heat only the component and not all the LNB and the 
antenna. Microchip sensor is located under the resistance, in 


a closed circuit. 


| 
The printed circuit is fixed against the LNB xtal so that the 
resistance heats only the quartz. 


I have determined that a hysteresis of 2 degrees was enough 
to raise and lower the frequency of the LNB. So I used a 
plastic plate 1mm thick as a temperature stabilizer. And it 
works! The frequency is very stable and there is no variation 
of more than 2 degrees centigrade. A different approach with 
a linear temperature controller (not digital) could be even 
more precise. 
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The radome of the slot antenna is PVC. As the frequency difference between the 2 LNB, that of the 

And that's what happens on the same lap as the offset satellite dish and that of the slot antenna, is about 150kHz, 

satellite dish: we can not use the same FUNcube to play both signals. We 

| i? ee therefore replaced by the LNB 2.3GHz to 10GHz of the slot 
antenna. This was very convenient and it's easy to see the 
difference between the signals and changes in frequency of 2 
LNB. 


Javier EA1BHK, the slot antenna manufacturer and 
integration of the LNB, recorded a video of the waterfall of 
the received signal 320images / second for about 90 minutes 
and then condensed into 30 seconds video .dropoff window 
The frequency of change of unstabilized LNB compared to 
stabilized is surprising. 


The vertical line on the left is the PLL LNB temperature 
stabilized and coupled to a slot antenna. 

The vertical line on the right, the PLL LNB mounted on a dish. 
Both receive the same Ibiza beacon. 


The next work will also stabilize the Avenger LNB . And we 
have some SDR receiver Softrocks 10,7MHz that will be 
connected to the IF of a receiver and a third IC2500 SDR can 
be used to receive any-how often requested. Using Softrocks 
10,7MHz turns-any scanner / walkie-talkie in excellent FM 
receiver 618 MHz, and all for one low price, lower than that of 
a FUNcube. 


73 Luis EASDOM 


2013.01.31 News of Great Britain (Paul MOEYT) 


Michel nice article! Iam also working on the same LNB, 
Octagon OTLSO eBay. 
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A temperature-controlled oscillator with an electronic 
frequency control for fine adjustment: 


The LNB has two IF outputs, and 2 conversion circuits, that's And finally the 36E satellite telemetry received using the 
what the photo shows, the top of the circuit: external 27MHz reference oscillator: 


: oe. 2 aee® 


7 oy 
| 

6] gaat 

* = = — — J 
ad) 0 T.c. © e un — 
fy ade Pe lo 
i . me 

" ——— 


The 2 outputs FI and the input of 27 MHz reference with 
small coax: 


CQ-DATV 20 - February 2015 Page 19 


With LO moved from 27 MHz to 27.515, the FI to 70 cm is 2) I Saw most of pil head cornet, and have set a transition 
OK: above. The noise generator indicates between 2 and 3 cB, 

. but it lacks a cone inside to extend the cylindrical guide until 
the transition which should improve performance. Will have 
to ask BHY to turn a small cone 

te 3 removing the polar H be gained slightly. Try it. The noise 
TRE iia HOT Tk cal has TA hs HAs ah LY lak dnl ctl VELLA GA GAA dh cau da factor is almost constant on the output of the head between 
| 500 and 2300 MHZ. The difference is of the order of 2 to 3 
tenths of dB. See pictures Sanders noise generator noise 8dB 
value analyzer. 


73 Paul MOEY 


2013.02.06 From Marc F3YX 
I just made some interesting tests: 


1) with two transitions WR75 / Sma one against the other is 
lost between 0.6 and 0.8 dB according to the models. 


Avenger and Transition 700 MHz 
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Avenger and Transition 1500 MHz 


3) I have a SatboxMini USB receiver that is supposed to 
cover as any Rx sat for 950 to 2150 MHz. (Mygica or 
Geniatech) 


The dimension is that of a box of household matches. Out of 
curiosity I sent him the DVB-S with my Minimod to see how 

far it really went down, and surprisingly, it works up to 520 

MHZ. 


This means that with a pll head and LO in 9750, one can 
directly receive 9750 + 520 = 10270 MHz minimum. 
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Avenger and Transition 2000 MHz 


No additional converter, and without modification of the 
head. SR 1000 to 8000 Ok and similar sensitivity to SL65. 


So no problem DATV 10 GHz for about 40 Euros (30 + 10). 


What consider links or simply receiving a qso unbeatable. 


Also it works in both SD and HD. 
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2013.02.15 Another PLL LNB 
A copy data sheet with diagram and all the honky-tonk: 


| pHemtBias | 5VLinear |*7¥ 
in MT detector : i } | Regulator | 
be ] OM Ov D2 |. L = 


25MHz 


' crystal 


Fig 1 Typical US LNB diagram using the FIMOD IC (TFF101x) 


2013.02.15 Tests were digital TV LNB for 10GHz 
narrowband Andy Talbot G4JNT 


Excellent article Andy Talbot G4JNT with measures analyzer 
and photos. "This LNB Belgium Bosnia an extraordinarily 
Good performance as a low cost, low noise monitoring 10GHz 
narrowband receiver. If Placed at the focus of a suitable dish, 
It Will make for a very potent receiving send 10GHz system." 
We reach the same conclusion. 
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2013.02.21 News of Italy (Franco IW4APQ) 


Franco uses a PLL LNB for receiving DATV 10 GHz without 
intermediate converter. In this case, the 10'448 MHz 698 
MHz is found on the input of the receiver which follows. The 
idea of Franco is to receive DVB-T DATV, so to terrestrial 
Freeview TV directly with a standard TV with a digital tuner, 
which is the case with all modern TVs. 698 MHz is channel 
49. And it works perfectly. 
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In transmission, it uses a DVB-T module converts Technorol 
BMB 10 GHz or 1200 MHz. 


SCEMA DI PRINCIPIO PER TX D-ATV 1240MHZ E10 GHZ DVB-S 


PLL 1016 MHZ rt es 
RFOUT | — _ PA 
RF IN AMPL! ss AMPLI +] RAIBHI213G 
SDR KIT - 1240 MHZ | wen ai > aa 
S1370 MEXER OvVB-s = 


OLIN 


MODULATORE 

IGT ALE 7 A - 

DVB-S OVB-T | 
224 MHZ 


OSCILLATORE RF IN 
AL QUARZO | MOL TIPLICATORE 


= ™ 
—| AMPLI > 
100.5 MHZ Pr 


¥ od ribet FILTRO a 
MIXER OvB-S PB wm 
DVB-T 


10.224 GHZ 


zat | | 
LO26Hiiz \ 
fe 
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WG aaobRMO CLASSIF ICAL 
Cones ANU 35) D $ 


“"* ne Re DE BE HE BE DE-DE DE SE BE DE TE FE DE DE HE FE DE DE OE FE TE TE TEE DE IE TE OE HE HE HE TE EE EE 


«x 391AY MPEG-2 Encoder -_DVB-S ¥ 0.30 
«« Copyright 29910-2011 By Tecnoroll BMB srl ** 
Type “Help” for commands. 

>power 

@ Ok 


Mi I 
8, Power 8 ee i 
a, 
: ’ 


A 
8 
o 


TX 1240 MHz LO DDS Si570 boxes in strip-li 
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2013.04.05 Reception of the HB9G tag 


With the only PLL LNB, without a dish. The beacon is hidden 
by the surrounding houses and vegetation. 
Frequency HB9G: 10'368.885 MHz 


he } 
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Left: The receiver dongle 
FUNcube Pro +, SDR 
receiver in a USB stick. 


Bottom Left: Same but 
with a dish and Rigol 
spectrum analyzer 


Bottom Right: Dish 
equipped with a PLL LNB 
Avenger Dual OutputLNB 

power by T- anda 12V 
batteryRigol analyzer 


i = 
RIGOL 0sast5 an Ot ot [¥ 
2 2)— == 
Eie=—s 
@ ga titet— 
G ——" Hae ft fee 
Ce - | 
& |C- -- = 
G SOF r= (~ Cs] 
CY Ca = (— 
& ie (e_ fx i= 


¢ 
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April 2013, to be continued ... 

2013.08.09 measures 

My attendance system with timing on the solar noise is 
operational. I come to a pointing accuracy of about 1 degree. 
In addition I have restarted my FUNcube SDR Pro + on an old 
notebook. I took the opportunity to make noise 
measurements (SDR is ideal for this). results: 

Ground / sky: approx. 5 dB (single-PLL LNB without antenna) 


Solar Noise: approx. 4dB on cold sky (with 60 cm dish) 


F1URI / Bon Mont Blanc: approx. 25dB S / N max (= S7 on 
the s-meter from the AR3000) (with 60 cm dish) 


© 2013 Michel Vonlanthen 


5 


On the screen, the left HB9G beacon (10368.885 MHz) 
and center FiURI / B (10368.928 MHz) 
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Measured with the FUNcube Pro + SDR and SDR Sharp 
software. 


2013.09.12 Article in HB Radio 3/2013 

10 GHz SSB receiver revolutionary 

By Michel Vonlanthen HB9AFO 

Download (PDF) 

2014.11.09 The PLL LNB reception 10GHz (abstract) 


Initially, you need a satellite dish and a PLL LNB. Then it 
depends on the standard to receive: 


DVB-S (Satellite) 

You have to convert the output range of the PLL LNB 
(618MHz) and put it in that of a satellite TV receiver using a 
SUP-2400 converter (or other). The 618MHz PLL LNB is then 
raised to 1782MHz. 


And then a digital satellite TV receiver. This feeds the SUP- 
2400 and the PLL LNB. 


The SL65 / 12 is perfect, he is able to get adequate current. 
Analog 


Same as above except for the analog instead of the digital 
receiver. 


Analog no longer found on the market but many OM have, 
including me. If you want one I give to you, but you must 
come and take it home. 
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DVB-T (Freeview, Terrestrial) decoded while it is yet very QRO. That's why. The best is to 
measure the frequency of the oscillator PLL LNB and taken 
PLL-LNB T.bias Récepteur DVB-T Moniteur LCD into account by making a scan. For example, if you must scan 
aia ee the 437.0 MHz and the LO PLL LNB is + 100 kHz, we must 
give 437,100 as starting the scan. 


619 Miz | wasn ae And if you can not measure its PLL_LNB, just do successive 
L | manual scans until it works. By varying the frequency in 50 
- uso in kHz steps, it generally happens to synchronize. 


2) The 27MHz oscillator varies with the temperature. In TV it 
does not matter, the receiver are not so demanding. In SSB 
against, leave the PLL LNB for 20-30 minutes for it to be 
stable. Provided that the ambient temperature does not 

wv change then. After the power-receiving SSB is OK but you 
have to follow the station with the VFO, after 20-30 minutes 


10°369 MHz 


There is no need converter as DTT receivers can directly is OK. 

receive the 618MHz. By cons it will power injector to power 

the LNB because it takes 12V / 0.5A wholesale, and DVBT I have an external OCXO oscillator that I will use to control 
receiver only come out of 5V. the PLL LNB from outside in order to have a perfect stability. 
The HV-110 is ideal Hides and receiver can receive signals HB9AFO 

with a bandwidth of 2 MHz, the standard 437MHz. Consumer November 2014, to follow ... 


receivers can receive only BW between 6 and 8 MHz. 

SSB-CW-AM-FM 

Any receiver that can receive the 618MHz in the desired 

mode is. You also need a power injector, called T-bias in 

English, injector 12V on the coax coming from the PLL LNB. — 

All this is described in detail in: http://www.hb9afo.ch dotMOBI 


The PLL LNB has two defects 


1) The local oscillator (LO) is not dead on 9750MHz but can 
be up to 250kHz off more and less. Now it must be specific to 
digital (not analog). That's why it happens that a signal is not 
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£ Like us on Facebook 


Golden Oldie The other circuit shown is one that I used for sync stretch in 
the old analogue ATV transmitters. This unit has video 


Richard Carden VK4XRL clamping again using the LM1881 or equivalent IC. A delay is 

used in the video feed because of the delay introduced by the 
As it often happens one tends to web browse and comes 1k and 390pf feeding pin 2. The 4053 allowed switching 
across interesting snippets of information or circuit ideas. between a fixed sync level and an adjustable one, this could 
This circuit shown is one of those, with 23cm FM and the be rearranged as that may not be required in this application. 
settings used one would expect around 0.5v P/P video output Some HF peaking is supplied by the network associated with 
or a little more if some gain is available from the receiver the output stage. 


itself. Also if one is using the Comtech modules field 
distortion is evident on the receive signal, this is due to the 
PLL within the transmitter. 


By fitting such a unit shown clean syncs can be added to the 
video output and if one changed R6 then some extra gain can 
be had if required. The transistors could be changed to the 
2n3904/06 and the diode changed to a 1n4148. 


b> SN ; 
SYNC STRETCH 
< 3 PROCESSING UNET 
e */e 5 
e 
35gh 


BHISHE = IAY 2008 
Pubes 2 & eg RAL ena RLCAROEN  VKARRE 


Hope you find them of interest. 


Richard VK4XRL 
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Wi-Fi & Internet connectivity via TTL 


Serial for your own electronic projects 
Mike G7GTN 


A tiny module that is fast becoming all the rage of late for the 
hobbyist maker community is a very small (21mm X 13mm 
approx) 2.4 GHz Wi-Fi to serial bridge module which is 
available easily from eBay under the general search term 
ESP8266. I recently purchased a couple for as little as £2.37 
(US $3.74) each. Control since we are talking Serial 
communications are via a reasonably standard set of AT Style 
Commands, a little like the HC-05 or HC-06 Bluetooth 
modules that had been discussed here in a previous edition. 
The modules are available in several varieties some with a 
PCB etched antenna and others with small sockets to allow an 
external aerial. In essence we now have the capability to 
make any of our home designed electronic projects Wi-Fi 
enabled by connecting to our home wireless router and 
having standard web browser interfaces. A quick review of 
the module technical specifications dictates that it should only 
be powered by a +3V3 voltage also the UART Serial 
connection should only be at a 3V3 logic level for 
communication. 
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A certain fact that has been established via testing and 
experimentation is the current consumption for operation 
should be in the order of at least 300ma and preferably more. 
These modules have a complete TCP/IP stack within the on 
board micro controller as opposed to chips such as the LAN 
RJ45 wired Microchip ENJC8260 (which required you to write 
this for yourself) or Wiznet 5100 (TCP stack included within 
the device but quite heavy on available I/O Pin usage on your 
processor) So with this module we are specifically talking 
purely about a Wi-Fi connection to a router you have full 
administration access to. You need to know your router SSID 
and password to enter in code to allow authorised connection. 


Whilst this all seems like a totally free lunch, several issues 
are mentioned on the site of a joint experimenter Peter 
Scargill on his own personal blog site 
https://scargill.wordpress.com/ Peter is really going in to the 
issues at some considerable depth and is providing a blow by 
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blow account of things as they develop on this module by 
other developers and experimenters. Really is a worthwhile 
five minutes of your time to read his findings on a curious 
reset problem. Seems that a newer firmware update is going 
to be in order, and will be my next port of call with these 
little modules. As these are fairly recent to the market things 
are being developed on the firmware issues that are present, 
so I expect within a short time space to see some useful web 
enabled control projects. 


These web browser interfaces can quite easily be further 
embellished by the use of such already established libraries 
as JQuery http://jquery.com/ by simply making a call to the 
web hosted minimal library from your Microcontrollers source 
code. 


The web page (HTML Coded) whilst some elements would be 
hard coded such as in HTTP headers etc., can also allow for 
example sensor or real data readings to be taken by your 
micro controller code and displayed as live data on the web 
page. This is all handled on the Micro controller that you 
attach to the module using a combination of the previously 
mentioned AT Command Set. I see little to no real limitations 
on the creativity that you can throw at these tiny modules. 
So if you require a web interface on your latest amateur 
television project or indeed other electronic gizmo this could 
be a very good place to start your own web enabled control 
experiments from. 


References 


ESP8266 Further Technical information & Manufacturers 
datasheet 


https://nurdspace.nl/ESP8266 


The type of cable required for type 02 & 05 modules to 
connect a 2.4GHz aerial via standard SMA socket. 
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2.4GHz aerial with matching connector for ESP8266 02 & 05 


Type modules 


yr 


https://www.sparkfun.com/products/11320 


eBay is another obvious source of these if you require an 


external antenna arrangement. 


| 4, >> ‘de mAc 
pas BNE ROTOSs 


*Members flea market and demo area 
*RF and specialist traders 
*Presentation of BATC RB-TV awards 


Finningley Amateur Radio Club — Sandtoft DN8 5SX 


Just off the M180 
*5 minutes from Robin Hood International Airport 
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Please drop in, say hello 
and watch GB3FY in action 
See some of the home 
construction projects first 
hand,talk to our engineers 


Summer ATV-DATV DX 


TriplePIC SSTV Receiver Pt. 2 
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+ 


pare British Amateur 
Television Club 


The club provides the following for its members: . 
A colour magazine, CQ-TV, produced for members 
in paper or .pdf (cyber membership) formats. 
Web site — where you can find our online shop stocking 
hard to get components, software downloads for published 


Don't miss another issue! Subscribe Today projects and much more. 


A members forum at www.batc.org.ul/foruny for help, 
information and the interchange of ideas. 


USA $22.00 year, Canada/Mexico $25.00 year DX 


A video streaming facility at ywww-batc.tvy which enables 


$32.00 year (US $) Cyber: $15/yr. Visa, M/C, AMEX, repeaters and individual members to be seen worldwide. 
PayPal via Internet: www.atvq uarterly.com An annual Convention held in the UK where you can meet 
Cheques or Money Orders to P.O.Box 1594 Crestline other members, visit demonstrations and listen to lectures. 
CA 92325 Meet other club members at the BATC stand 


at local rallies across the country. 


Published by ATV Quarterly tel (909) 338-6887 email: WW w.batc.org.uk 
wa6svt@atvquarterly.com 
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WiFi to Service Digital ATV 
Fabrizio Bianchi IW5BDJ 


Our history: 


In 2004 a group of Amateur Radio Senesi begins to 
experience the WiFi technology. The first experiments begin 
with the access point marked "D-Link" with good results, then 
were tested for "Linksys" with firnware modified open WRT. 


The first tests were carried out on the location of Castellina in 
Chianti (Siena Tuscany), where there was a node Packet- 
radio, which processed the digital traffic towards the house of 
IW5CWEB with a link stable even under adverse weather. 


Later it was installed a system in Hospital (Siena City) to 
reach the station Cetamura (Siena Chianti) and here were 
two other connected OM IK5SQS and IWS5BD). 


After this pioneering experiment were purchased of the 
Mikrotik router board, much more professional, and with such 
a link was established by Cetamura to Mount Cimone 
(Modena Emilia) to 36MB, with a stretch of 110 Km to 
5.7Ghz. 

Here we found more friends and OM IK4XQC, IW4ATU in 
Spilamberto (Modena Emilia), which satisfied the connection 
from Siena and Mount Cimone acquired two Mikrotik to 
continue the connection between Mount Cimone and the 
aqueduct his hometown (Spilamberto Emilia) called the 
"MUSHROOM ", 


On the trellis of Mount Cimone was present a dish diameter 
of 4 Mt of which was 

replaced by the illuminator with a 5.7 Ghz to reach the 
"MUSHROOM", the 

connection was stable at 100% with a link to 36MB. 
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ins 


Mushroom illuminator on Mout Cimone 


The digital network expanded by connecting other OM Senesi, 
IW5BLC, IZ50Q0O and IZ5RWI. 


Noting the excellent performance in the field of Mikrotik, it 
was decided to replace all the stations with these cards to 
date, working. 


Additional links were made with other friends OM Monte 
Labro (Grosseto Tuscany), already ‘in WiFi network via 

Mikrotik bringing very simple to implement them in our 
network. 


But it was a big step in 2011 when we tried to make a 
connection with some friends in the area 3 of Italy 


The link was established by Mount Cimone to Mount Falcone 
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Ly 


Works replacement 


(Vicenza Veneto) with a stretch of 174 Km to now stable with 
an escort through VPN. 


Amateur radio operators connected to the network in the 
area 3 are: IZ3NWP, I3LPO, I3GUT, IZ3PYS, IZ3GGR and 
sections IQ3CO and IQ3VI. 


Just this group has proved to be interested in the 
development of WiFi oriented to 'Digital ATV when it became 
aware that the Project Digilite can use the' UPD. You can 
connect the Digital Station through our network and spread 
by radio digital images. 


We hope to develop with them a broadcast station in the 
band of 1200 Mhz, within this year ', on a strategic position 
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Antenne of IR5UCH Freq. 5,7 Ghz to Cetamura 


of' Italy to reach a very large radius, connected by our 
intranet, but also through the Internet from around the 
world, creating a Static IP address to the receiving station. 


To date, the Digital Network WiFi and ‘rich in various other 
services such as FTP, MAIL, APRS, CLUSTER, VOIP, 
TEAMSPEAK, VIDEO CALLS and, recently, as we have said 
TRANSMISSION DIGITAL ATVD DVB-S via UDP protocol 


In the network we also pass the flow internet for the bridge 
D-STAR IR5UCC car built by us. 


In most locations, for the game, were installed webcams IP 
online 24h visible on the WiFi network. 
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..and grill 5,7Ghz 


written by: SASSETTI STEFANIA IZ5RWI 


Our goal is to look for people to create together a network 


National Digital. 
wifisiena@gmail.com 


All beginning of 2015 we were contacted by colleagues of 
Florence in order to connect via wifi to its network. Contributors: 
We have some points of interest to be contacted and follow IZ50QO Gianni Parricchi 


Our projects: 
IW5BD3) Fabrizio Bianchi 


https://www.facebook.com/groups/420507054636793/ 


https://www.facebook.com/groups/617827761599060/ 
www.wifisiena.it 
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UGLYDATV 0.17 Hardware required 


by F50EO Evariste - November 2014 e Raspberry Pi Model B+ with a Micro SD card of 8 
; GigaBytes minimum 

Introduction « Caner 

This documentation describes a solution to use the Raspberry 7 Exteel QPok MagUlator ana iRE ainpuner 

Pi as a main component of a DVB-S modulator. Two modes e RF amplifier and antenna 


are available : 
Link Raspberry to IQ modulator 
e Output I/Q bitstream compliant ready to feed an external 
QPSK modulator (IQ mode) To link output IQ of Raspberry to an external modulator : 
e A direct HF QPSK modulator (Ugly mode) 


In a SV 
GPIO 2 (2C1_SDA) ‘Ea 
GPIO 3412C1_ScL) EE a GNO 
Particular thanks to : GPIO 4(GPCLKO) ff Al GPIO 14 (UART_TXD) 


GPO 15 (UART_RXD) 
ms GPIO 18 


eBrian G4EW] for sharing his very efficient code of canal 


encoding in ARM Assembler oro 10 (sos) ae Q._ IQ MODULATOR 
ePerceval for his linux emergency support wo nasa GEE erpcmncen 
; ; 2s Ba GPIO 7 (SPL_CE1) Key 
eF4DAY for pionnering the Poor Man DATV ” - Seaareee 
= af oO «(3.3 Volts 
ePIFM for idea of using GPIO for transmiIQ Mode | e0|2 Scone 


Ground 
© 2C wntertace 
© SPI interface 


© UART interface 


General diagram 


Take care of pin numbering : PIN #1 is located the closest to 
MicroSD card on B+ 


e Pin 12 : output I 

, e Pin 35 : output Q 

| OPSK Modulator L-p| RF Amplifier : e pin 39 : Ground (you could also take any other ground 
D available on the Header) 

e Output voltage of I and Q is 0-3.3V. 


UGLYDATV 
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Software required 

A complete system to write on the SD card: 

You have to extract the image with (Winzip or other zip 
decompressor) and then follow the instructions like: 

Then insert the SD card in the Raspberry and power on. 

For now the software requires a minimum of commands to 
launch the modulation. In a future release, all will be launch 
automatically and will not require any action. 


In order to communicate with the Raspberry there are 2 
methods: 


Easy: 


1. Plug a display by HDMI or composite output 
2. Plug a USB keyboard 


More advanced: 


1. Plug an Ethernet cable link to a local network included your 
PC 

2. With PC, discover which IP address is assigned to 
Raspberry 

3. Connect remotely to raspberry using SSH (putty software 
is your friend) 


At this stage you see a prompt 
Type pi for login and tv for password. 


Note : while typing the password, it is normal that nothing is 
displayed on the screen (no stars like on windows) 
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want 
done. 


/Vvar/suap=100MNMByte , 
] Starting 
] Starting 
] Starting 


NTP serve 
OpenBSD S 


Debian GNU/Linux wheezy/s 


raspberrypi login: pi 
Password: 


You are now few step to test first transmission: type 
commands like the picture on the next page. 


It launch the IQ modulator at 2000 Ksymbol, FEC 7/8. You 
should be able to receive it on a set top box if you have 
plugged a IQ modulator (at least find the channel (service 
name), maybe not the video at this point). 


UglyDATV Software details 
UglyDATV software take a Transport stream input file. It then 
processes it to transform to a DVB-S IQ compliant stream 


according to Symbol Rate (Rate of transmission) and FEC 
(Error correction). 
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system mes 


OS pi@uglyDATvo: ~/UglyDATV 
eva@eva-Vostro1710:-$ ssh pi@192.168.6.6 


pi@192.168.6.6's password: 
Linux UglyDATV®.1 3.12.32+ #721 PREEMPT Fri Nov 7 16:50:31 GMT 2014 armv6l 


The programs included with the Debian GNU/Linux system are free software; 
the exact distribution terms for each program are described in the 
individual files in /usr/share/doc/*/copyright. 


Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent 
permitted by applicable Law. 
in: Fri Nov 14 16:66:41 2614 from 192.168.6.2 


pi@UglyDATV6 ~/UglyDATV $ sudo ./UglyDATV mire256.TS 2666 7 1 6 
Board revision = 0x10 


UGLYDATV (FSOEO Evariste) with Loop 

Board revision = 6x10 

Unmapped 6 

Clock Divider=256 

Real SR = 2600 KSymbol / Divider =256 

Playing File =mire250.TS at 2006 KSymbol FEC=7 
TS Bitrate should be 593776 bit/s 


Effective rate of data is calculated by 

Transport Stream effective rate = Symbol Rate * 2 (QPSK=2 
bits by symbol) * 188/204 (16 bytes added at each 188 
packet ) * FEC 

For example for a SR 2000 and FEC 7/8 : 


TS= 2000*2*188/204*7/8 = 3225490 bit/s (seems that 
there is a bug in the UglyDATV calculation) 


For a live stream, this Transport Rate should be feed in 
UglyDATV in order to not have underflow neither overflow. 


For file playing, UglyDATV pump the data at the required rate 
and thus has a perfect timing. 


However, in the Transport Stream file itself, there are some 
clock inside which help the set top box to decoded properly 
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the video and synchronize it with the sound. If the transport 
file you play is not calculated for the rate you send in 
UglyDATV, you could have issues with decoding the video 
which will be very slow or drop frame. 


Parameters of UglyDATV 


sudo ./UglyDATV TransportFile SymbolRate FEC Loop Mode 


e TransportFile : a transport stream file containing packets 
of 188 bytes 


e SymbolRate : Rate in Ksymbols (tested from 250 to 3000) 


e Loop : To loop the input file (usefull to have a continuous 
transmit of short TS File) 


e Mode : 0 is for mode IQ 
Some scripts 
Some scripts are present in the UglyDATV folder. It helps to 
launch several processes at the same time, for example 
launching the camera (raspivid) , put the camera stream in a 
Transport stream format (ffmpeg) and then feed UglyDATV. 
To launch it: 

./a.sh 
a.sh: Transmit the camera at 250KSymbol/s 
Be carefull classical set top boxes could not receive this very 
low symbol rate. You should adapt the a.sh script if you want 
other SymbolRate 
Modifying the script a.sh: a.sh 


nano a.sh 
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sudo nice -n -30 raspivid -s -n -w 320 -h 288 -b 300000 -t 0 
-pf high -fps 15 -g 12 -ih -o videoes & 


sudo /home/pi/UglyDATV/UglyDATV videots 250700 & 


sudo nice -n -30 /home/pi/UglyDATV/ffmpeg -loglevel debug 
-analyzeduration O -probesize 2048 -r 15 -fpsprobesize 0 
-max_delay 40000 -i videoes -f h264 -r 15 -minrate 300K 
-maxrate 300K -bufsize 20K -vcodec copy -bufsize 20K -f 
mpegts -mpegts_original_network_id 1 
-mpegts_transport_stream_id 1 -mpegts_service_id 100 
-mpegts_pmt_start_pid 1000 -mpegts_start_pid 1001 
-metadata service_provider="F50EO" -metadata 
service_name="F50E0O-1" -muxrate 403200 -y videots & 


Number in bold have to be changed in order to send to an 
other SymbolRate. 


If we want a Symbolrate of 2000: modify 250 to 2000: this is 
the symbolrate 


And modify 403200 by 3225490 (which is the bitrate of the 
TS see above for details of calculation) 


But at this point, we just setting the output rate of the TS. 
We have now a bigger channel, but our video encoding is still 
at low bitrate, it means that we mainly send some padding 
packets. 


Let's have a higher quality in video by changing the 
resolution. 


sudo nice -n -30 raspivid -s -n -w 320 -h 288 -b 300000 -t 
O -pf high -fps 15 -g 12 -ih -o videoes & 


sudo /home/pi/UglyDATV/UglyDATV videots 2000 700& 
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sudo nice -n -30 /home/pi/UglyDATV/ffmpeg -loglevel debug 
-analyzeduration 0 -probesize 2048 -r 15 -fpsprobesize 0 
-max_delay 40000 -i videoes -f h264 -r 15 -minrate 300K 
-maxrate 300K -bufsize 20K -vcodec copy -bufsize 20K -f 
mpegts -mpegts_original_network_id 1 
-mpegts_transport_stream_id 1 -mpegts_service_id 100 
-mpegts_pmt_start_pid 1000 -mpegts_start_pid 1001 
-metadata service_provider="F50EO" -metadata 
service_name="F50EO- 1" -muxrate 3225490 -y videots & 


e 320 : width of the video 
e 288 : height of video 

e 300000 : bitrate of video 
e 15 : FrameRate 


e 300K : bitrate of video (setting for the transport stream 
tool) 


So we can change as we have plenty of bandwidth for a 
720*576 resolution at 25 frame/s and a video bitrate of 
2800000 

sudo nice -n -30 raspivid -s -n -w 720 -h 576 -b 2800000 -t 
O -pf high -fps 25 -g 12 -ih -o videoes & 


sudo /home/pi/UglyDATV/UglyDATV videots 2000 700& 


sudo nice -n -30 /home/pi/UglyDATV/ffmpeg -loglevel debug 
-analyzeduration O -probesize 2048 -r 15 -fpsprobesize 0 
-max_delay 40000 -i videoes -f h264 -r 15 -minrate 2800K 
-maxrate 2800K -bufsize 20K -vcodec copy -bufsize 20K -f 
mpegts -mpegts_original_network_id 1 
-mpegts_transport_stream_id 1 -mpegts_service_id 100 
-mpegts_pmt_start_pid 1000 -mpegts_start_pid 1001 
-metadata service_provider="F50OEO" -metadata 
service_name="F50E0O-1" -muxrate 3225490 -y videots & 
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Important note : Video bitrate should not excede 80 % 
of the total bitrate: 3500K*0.8=2800K 


To stop the process: press CTRL C 
SORE v1 0.0.1324 : © brbaloece: Gaile « 1000 Phaie ~ 0,000" 


001,242,000.000 


Mode UGLY 


This is a particular mode: QPSK RF is directly available on the 


pin 7 of the raspberry GPIO. 


It doesn't require any other hardware! 


3.3V 

GPIO 2 (12C1_SDA) 

GPIO 3 (I2C1_SCL) 

GPIO 4 (GPCLKD) 

GND 

GPIO 17 

GPIO 27 

GPIO 22 

3.3V 

GPIO 10 (SPI_MOSI) 

GPIO 9 (SPI_MISO) 
GPIO 11(SPI_SCLK) E 


GNO & 


7 GPIO 15 (UART_RXD) 
] GPIO 18 


GNO 
GPIO 23 
GPIO 24 


ma) GND 
71 GPIO 25 


GPIO 8 (SPI_CE0) 


Fa GPIO 7 (SPI_CE1) Key 
io_so Ey Pa iD SC 
GPIOs5 E ee] GND 
GPiIoé FE I] GPIO 12 
GPIO 13 Ea ss] GNO 
GPI0 19 E Ed GPIO 16 
GPIO 26 I GPIO 20 
GND § 1 GPIO 21 


@ Power (5 Volts) 

@ Power (3.3 Volts) 

@ Ground 

@ General inputs/Outputs 
© I2C Interface 

@ SPI Interface 

© UART interface 

© ID EEPROM interface 


BOS) Fred HO 


Olees2 00000000 


spzse | y082 eu] (= Prequercy (kHz) > 
Freq sot P4780 kite 


Shepn | 1255 an 


Suto] | Be) tien i arm | oo || Gy ee |S || This called Ugly because the RF modulation is done with 


Frog towed 1242078 bite 


(aat FAA Cr Se See | oes 5, square signals which implies lot of harmonics (mainly uneven 
Jomo ae Nibe ||(0 . SIN twee 1235.5): 


Micet Detection 


RaspberryPi has a PLL Clock programmable wich can 
generate frequency up to 250 MHZ. As we have to be precise 
at Frequency*4 (QPSK), we can generate a RF signal at up to 
62.5MHZ. 


As the signal is square, we can receive also all uneven 
harmonics : for example harmonic 7 of 62.5Mhz is 437.5MHZ 
which is in our ATV HAM Band. Adding a bandpass filter on 
437 and you have a ready to send DATV RF Signal. 
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There is no nyquist filtering thus we have all the SymbolRate For easy receiving on a set top box, we can listen the 17th 
harmonics. harmonic (which has still an enough power to be received). 
SRM ¥1,0.0,1374 - 1 imbalance: Gein = 1000 Phase = 0,009" fe if) So here is the result at 1.0625GHz. 


Saeed J 01.062.500.000 


Command to use UGLY mode 


This is the same software, just the latest parameter which is 
the frequency in MHZ of the command line set the mode to 


Ugly: 


sudo ./UglyDATV /media/usb0/videots/avsync.ts 500 7 1 
6275 


h 


e Model B+ 

e TuneFrequency = 1062.500000 Mhz at harmonic 17 
e UGLYDATV (F50E0 Evariste) with loop 

a _ ae e Board revision = 0x10 

me Be a e Unmapped 0 

7 : ——— —— - Clock Divider=1000 

e Real SR = 500 KSymbol / Divider =1000 


e Playing File =/media/usbO/videots/avsync.ts at 500000 
KSymbol FEC=7 


e TS Bitrate should be 806372 bit/s 
e END OF FILE OR packet is not 188 long O 


ti 
AGC pov Nyaueet |] 
ri alacant geet 
7 ] 


| 

Yor 
= | 

| 


l 


Note : All the scripts which are used with IQ mode could be 
used in Ugly mode by setting the last parameter. 


IMPORTANT : Symbol Rate should not exceed 
1500KSymbol/s 
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Comparing DATV models from BATC, 


DATV-Express, HiDes, and SR-Systems. 
by Ken Konechy W6HHC 


I found myself completely overwhelmed by the sheer number 
of different DATV models being offered by HiDes. The 
following table was prepared to protect my sanity. This table 
compares ham DATV equipment models from BATC, DATV- 
Express, HiDes, and SR-Systems. 


= — BP 
420 - Fas Miz 
BATC MPEG-2 with 
DigiLite (kit) Transmitter 1200 - val MHz Hauppauge | -10 dBm to 45 dBm 
BATC 459 BP 
OT X-4 Transmitter Y 585 euro 70 - 1250 Mix 5d6m Ove-5 
DATV-Express usD300 yoo with] =DVB-S 10. dBm Ove-S 
(ww 4-core |7 PC) | Transmitter usB 215 BP DVB-T -5 dBm DVB-T 
DATV-Express US0300 MPEG-2 with DVB-S 10 dBm DVB-S 
(ww ODROID U3) | Transmitter] USB 215 BP Hauppauge ze T-6 dim eI T 
HiDes 414 euro 2 MHz -thru- 
HV -100E Transmitter US0669 59 - 950 MHz B MHz 
MPEG-2 
a i 1200 - 4380 MHz & 4.264 -18 dBm 


| roamee Mitz to MPEG-2 
| roamee Mitz & 1.264 hei 


between 2 and 
100 Miz to 4 MHz -thru- MPEG-2 “18 dBm depending 
2500 MHz 8 MHz i H.264 on frequency 
Hides 50 - 950 MHz & 1 MHz -the- 15 Gm at 430 MHz 
HV-310E vO2z 1200 - 1350 MHz 5 MH2 a: 5 dBm et 1275 oi 
Hides 70 ~950 Miz & 
UT-100A4 TURK uspi9e | 1200-1350 MHz 
Hides 70 - 950 Mbtz & 
UT 1008 TORK 1200 - 1380 MHz 2, 3,4 Miz 
Hides 70 - 950 Miz & MPEG-2 
UT-100C usB 170 euro | 1200 - 1350 MHz BH.264 0 dBm 
Hides MPEG-2 
T1000 usps4 S&H264 0 dBen 
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Please send any additions or corrections to me at 
W6HHC@ARRL.net 


Editors note: a high resolution graphic is available to 
download at: http://cq-datv.mobi/downloads.php 


100 + 950 Miz & 
iDes 1200 - 1550 WHz & | 2 Me -thiru- MPEG-2 
F130 2350 - 2500 MHz & MHz & 1.266 ove-7 
between -3 and 
ees 50 » 950 Mitz TX, 67,8MHz| MPEG-2 ens 
USD239 | 1200-1350 MMz | RX 6,7 Mbt & 264 1308-T7Tb 
100 « 860 Miz & between 3 and 
1200 ~ 1360 Miz & MPEG-2 “18. dBm depending 
TX onl USD269 | 2350-2500 MHz & H.264 on band DVB-T 
350 euro OVE-S 
MPEG-2 ots 
SR-Systams aK | Transmitter ath os euro hen “TM DVB-S 
iniMOo4 board mw M Adis ort 70 ~ 2500 MHz 0 dBm DVA-82 


MPEG-2 
500 euro art encoder 
ta MAM ort) 0 dBm 
or poker 
R-Systems eK | Transmitter 900 eure + MHz -theu- | with encoder ove-+ 
MinIMOO BLA beard ito HAMs omy)} 10-1100 MMz & MHz boar 0 dBm OVE-T2 
4.264 
SR-Systems eK | Transmitter 550 ouro + Mie -theu- encoder 
D-MOD board i HAM cely)) §=610- 7100 Metz 8 MHZ is onboard Dve-T 
Use wilh 
SR-Systems 0.4 | Encoder 178 euro exciter 
PEG2 Encoder hoard tho PtAtde: nedy) hoards 
R-Systems o.K be faa 400 euro 
4.264 Encoder (to HAs cly) 
ae ak 
500 euro 2 ae -thru- ove 
ere obscroe) os onl] 70-2200 Miz MPEG-2 
SR Systerns oh Ay 
im DVB-S fase wrn 50 sure 
S out) modulator | (in tte only) | 950 — 2750 MHz 
ISR-Systems o.K 
im OVBS2 100 euro OVB-S 
TS out) HtoHMAsomy)) 660 — 2150 MHz Dva-S2 
SR-Systems «.K 
im OVB-T Receiver 1 Mbtz -thru- 
KTS owt) Tuner ¥ & Mie 
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DATV-Express Project - December update 


report 
Ken W6HHC 


Charles G4GUO has been working on adding a new mode to 
the DATV-Express software, a Reduced-Bandwidth DVB-S 
Digital-ATV (RB-DATV) signal for the new 146 MHz band in 
UK. The goal is to start up some DATV activity on the UK's 
newly opened 146 MHz band using very low Symbol Rates 
around 0.300 MSymb/sec to 0.333 MSymb/sec to produce a 
small bandwidth around 0.5 MHz centered on 146.5 MHz. 


Amplitude 
it india | hiieaiad Auto Scale 
Reference Level.” 
-20.00 dBm Reflevel | 
20.00 dam 


Input Atten 
10 a8 


\ 


Scale/Div 


10.00 a8 


be Ae a | 
y i yt he i aI Scale Type \ 


f 
UserKey Set: System, Ref Offset 


“x . 6.00 dB 
Center Freq 146.50 Mier Span t 0000 Miz 
100 He vew 00 Hz Swi JOO We 


Narrow-BW DVB-S signal produced by DATV-Express exciter 
board on 146.5 MHz with SR = 333 KSymb/s. 
The frequency span on the Spectrum Analyzer is 1 MHz wide. 


The DATV-Express software is being experimentally modified 
to produce a clean signal spectrum with NO alias images 
being produced when using very low SR. This is not as easy 
as it sounds, but, by using SDR and some FPGA coding 
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changes, Charles was able to add x64 frequency interpolators 
coding simply to get the aliases to go to frequencies outside 
of the 5 MHz analogue Nyquist filters cutoff (for example 0.2 
MSymb/s SR x64 = 12.8 MHz and alias filtering is achieved). 


The current plans are to use DVB-S with H.264 video 
compression to produce a video frame rate that is as fast as 
possible. G4GUO first tried to use a Mitsubishi 2M RF 
amplifier brick RAO6H1317M (I believe rated at 60W FM at 
150 MHz) and obtained terrible spectrum-distortion results. 


Charles could only obtain 750 mW average power output 
before excessive spectrum-distortion set in. Charles is now 
exploring the use of a "RF amplifier distortion correction" 
approach (sometimes called "pre-distortion" or "pure signal") 
to reduce the spectrum distortion. 


I hope the reader will realize that these "narrow-bandwidth" 
techniques are not just restricted to 146 MHz and could also 
be used on any crowded DATV band in any country to insert a 
narrow 0.5 MHz BW DATV signal into a crowded band-plan 
spectrum. 


Ken W6HHC has started to investigate software changes 
needed to use the Logitech C920 web cameras to produce 
H.264 directly for the DATV-Express board and eliminate the 
need for Hauppauge video-capture units. Not an easy task. 


Looks like Ken will need to do some software coding and 
learn how to compile in a linux world. Fortunately, Alex 
OZ9AEC has been working with the C920 web camera on a 
Raspberry PI and has supplied plenty of direction and 
suggestions. 


Art WA8RMC has received a new production batch of new 

DATV-Express hardware boards just before Christmas. So 

there is no shortage of boards that can be ordered directly 
from http://www.DATV-Express.com. 
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Here is a report on where boards have shipped in 2014: 


e Australia 9% 
e Belgium 3% 
e Brazil 1% 
e Chile 1% 
e Denmark 1% 
e France 2% 
e Germany 6% 
e Italy 1% 
e Japan 7% 


e Netherlands 4% 
e Switzerland 4% 
e UK IL 
e USA 28% 


Y Don’t miss the LARGEST single day show in the U.K. Y | 


Radio, Electronics and Computing Exhibition 
by the Northern Amateur Radio Societies Association at the 


NORBRECK CASTLE HOTEL EXHIBITION CENTRE 
QUEENS PROMENADE, NORTH SHORE, BLACKPOOL, FY2 9AA 


on Sunday, April 12", 2015 - Doors open at 10:30 a.m. 


Why uot come to the Norbreck rally in Blackpool! This will be the 53 rally organised by 
NARSA, an association of over 40 clubs from the North West, and will feature; 


Over 50 traders - radios, serials, computers and components at bargain prices 
Over 40 club stands - come and find out about YOUR local club 

Bring and Buy stand - organised by radio amateurs for radio amateurs 
Construction Campetition - run by the Warrington ARS (www.warc.org.uk) 

The largest single day rally in the UK - run by NARSA for over 50 years 

ASGB book stand ~ several local and national officers usually attend the rally 
Radio talk in on S22 - ligven in to make sure you get the latest travel information 
Facilities for the disabled - all the stands sre on one floor with wheelchair access 
Het ard cold food and drink available in the hotel at reasonable prices 

Morse Tests ~ more info on the Region 3 Website ~ wwnwregb-region-3.org.uk 
For the latest information on the rally visit the NARSA website - weww.narsa.org.uk 


Admission £5 (under 14's free) by exhibition plan - Exhibition Manager: Dave Wilson, MOOBW, 01270 761608 


“ee 77 80770787084 
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I had a chance to read the blog of Rob MODTS concerning his 
current experiments using very low Symbol Rates (aka 
narrow DATV bandwidth) on the new 146 MHz band 
allocations. 


Rob is using the DATV-Express board as the transmitting 
exciter with two experimental software modifications from 
Charles G4GUO, the x64 frequency interpolators coding to 
eliminate alias images in the spectrum when using very low 
symbol rates and also some software coding for sending 
transport streams to the DATV-Express. 


Current status is: tests with DVB-S 1 W average power 
output from the RF amp stages to Terry G1LPS over a 28 KM 
path have resulted in a reasonable constellation being seen 
by G1LPS. But, the weak QPSK signal is not fully decoded yet 
with Tutioune DVB-S software and a TechnoTrend TT-1600 
PCI tuner card being used as the DATV receiver. 

The URL for Rob's blog on 146 MHz efforts is 

http ://mOdts.co.uk/index.php?tag=146MHz 


(Editor’s note — a full two-way QSO between MODTS 
and G1iLPS was accomplished on Jan 11...see Known 
DATV DX Records in the DATV NEWS section.) 

"Bravo to Rob on his 146 MHz efforts" 


“project is set to cruise speed”"....de Ken W6HHC 
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Moving on with film making - Part 2 
Trevor G8CJS 


In this issue I would like to look at sound, often called the 
poor relation. The cost of video cameras has plummeted, but 
unless you want to use the, in camera microphones you need 
to look at either a more expensive camera that will allow the 
connection of an external microphone or think about 
recording sound separately. The best position for the camera 
is rarely the best position for the microphone. Separate 
sound recording allows the microphone to be in the best 
position and negates the need for restrictive wiring. 


My first experience of separate sound was editing a dance 
scene, the young lady had performed to a cassette recorder 
on location, providing the music track and the director 
wanted to replace the location sound with a DVD track in the 
edit. Dance needs to be in sync with the music and can often 
look worse than poor lip sync and in this case it looked 
terrible. The cassette had been running slow on site, I 
suspect due to exhausted batteries, and the DVD track would 
just not stay in sync, in fact there was a duration difference 
of several seconds between the tracks and even playing the 
cassette used on location in a studio deck still delivered a 
considerable duration error, against the guide sound picked 
up by the camcorder. 


Things moved on, and the late Steve Irwin famous for his 
tangles with poisonous wild life always had a separate sound 
recorder in his back pocket fed by a lapel mic, I know 
because I have put several of the separate sound tapes into 
sync with the pictures. This was later digital technology and 
once you found correct lip sync it stayed in sync for the 
duration of the take. I suspect separate sound was a great 
relief to the sound man, probably sat in the film car, watching 
from a safe distance. 
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So can we adapt this knowledge to our own home made 
movies, well the first lesson is avoid cassette decks where 
tape speed is proportional to battery voltage, fortunately 
most mobile phones will do a better job and are often 
equipped with remote microphone sockets, but there is some 
much better dedicated kit out there. 


The Zoom H4n is a clever piece of kit and can often be found 
for £150 on the internet, this will record your sound onto an 
SD card, it has two tracks so can be used for stereo and has 
those clever connectors that will accept either XLR or 6m jack 


plugs. 
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Try to start each take with something that clearly indicates 
sync on the sound and vision tracks, something that can 
easily be found on either the picture or the sound time line, 
clapper boards are probably over the top for home 
productions, but the microphone tap works well. Hold your 
hand over the top of the mic, make sure you are in vision and 
that the camera and the sound recorder are rolling, pause for 
a few seconds, bring your hand down and touch the mic and 
raise it again. This tap should be easy to find on the vision 
time line and the plop as you touch the microphone should be 
easy to find on the sound time line so you can then pull the 
two into sync in the edit. 


Just because you are recording sound separately, always also 
record sound on the camera or camcorder, it's a useful back 
up and if you walk into any unexpected sync problems you 
can always use it as a guide, ie put both sound tracks on time 
lines and move the separate track to remove any echo which 
will be the result of poor sync. 


Never take levels for granted, particularly when using digital 
equipment, the bottom end kit will have some sort of 
compressor to adjust levels, the top end kit might not. This is 
important because digital sound ie O and 1's will come to a 
point where all the O are 1's and this will be a hard limiter, 
pass this point and distortion will result and it will be much 
worse than overloading any analogue recorder. Digital kit has 
excellent signal to noise ratio, so when in doubt keep the 
levels down. 


If the recording configuration has monitoring then take 
advantage of it, with a good set of noise excluding 
headphones, so you can isolate what you are recording from 
what you are hearing around you, I love my Bayer 
headphones for this, they seem to be an industry standard, 
just watch any pop video that includes scenes shot in the 
recording studio. 
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The kit to avoid at all cost is in ear, phones, unless you 
cover them with ear defenders (I have seen it done). 


If possible check the recordings as soon as possible after the 
shoot, this is particularly important for multiple events, so if 
improvements are required for the next event you can 
change the equipment configuration, or sort any other 
problems, such as lapel microphone crackle from clipping the 
mic onto ties made from synthetic material. 


The last word has to be XLR connectors, 


Sound comes out of pins and goes into female connectors, 
but if you are working with third party kit always carry, some 
revering adaptors (both sex). These three pin connector 
support a balanced line for the sound, down a twin screen 
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cable and should be wired pin 1 screen, 2 live, 3 return, ie 
X, L, R in numerical order, if you have to connect an 
unbalanced jack or phone to the system to an XLR lead, then 
join 1 and 3 to the jack sleeve and 2 to the jack tip. You will 
have lost the advantage of a balance line to reject induced 
hum into the cables, so last resort (better than no sound). 


Remember when working with third party sound these cable 
can be carrying line or mic levels, more on this in CQ-DATV 
21 when we will be looking at microphones 
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Information 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (rwsmaltniat) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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Copyright 


The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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TV Amateur is a German Language ATV Magazine It is Coming up in CQ-DA TV 
published 4 times a year and if you would like to 


subscribe go to http://www.agaf.de/ 


Is this the latest issue of CQ-DATV? Click here to go to our 
Nr.175 web site to check to see if there is a later edition available. 
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DATV News The antenna will be a Alford Slot, mounted on top of the 
_GB3HE stack. 


GB3JT NoV Has Been Approved 


Source: 
http://ereclub.org.uk/forum/forum_posts.asp?TID=491 


Great news in that our Digital ATV Repeater application for 
GB3JT in Hastings, is good to go! 


per ey 
a tune 


ease root t Lo; petadine Baths 


tepeater and » a epeater and Fe ; 
sistas hake 7 ‘arate Linking c 
East Sussex @ ill | i ih, ll wn nat Sussex ” Digital ATV Repeater - Hastings 
me iaigiial nu > Preliminay Coverage Predictiuon Map 
oe Further details to follow as this is still very early days. 
ae GSAT UKRepeaters Site 
. ?id= 
nl i it Se eet http://www.ukrepeater.net/my_repeater.php?id=2339 
News just in, is that the National Air Traffic Services (NATS), Repeater Summary Details for GB3IJT 
are happy with our application and Ofcom agreement for NoV Keeper/NoV holder: DAVE WILLIAMS [G8PUO] 


licence issue is confirmed. 

e TX Frequency/ies: 1318.0Q000MHz 
era the pea es he be noted aerators e RX Frequency/ies: 1249.0000MHz 
when it arrives shortly, our repeater is expected to have a ; 
digital ATV transmitter on 1318 MHz and digital ATV receiver od ae ae aida eek: 
on 1249 MHz. With analogue input frequency TBC. e ETCC Region: South-East 


e Location/Whereabouts: HASTINGS 
e Location: 
e NGR: TQ8251012030 


Talkback will initially be via GB3HE for the early development 
of our repeater. A separate receiver will then follow, as will 
internet connection for live feed and control. 
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DATV News 


e Locator: JOOOHV 

e Latitude/Longitude: 50.878994 / 0.59310621 
e Group web site: http://www. rilges.org.uk 

e CURRENT STATUS: LICENSED 

e Database Entry: 8 Nov 2014 

e Date of NoV Issue: 6 Feb 2015 

e Renewal Date: 31 Mar 2017 


Last Chance Saloon for UK amateur Licence 
holder 


Ofcom reported that the number of licences that had not 
been revalidated continued to fall but at a slow rate, with 22 
percent outstanding. It was noted that Ofcom had yet to 
agree a process for dealing with those licences that remain 
unvalidated. 


Until Ofcom actually revoke unvalidated licences they remain 


valid and stay in the licence statistics. It seems it could be 
sometime before Ofcom does anything on this front. 
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Windermere Triangle 


The Daily Mail newspaper reports on the street where cars 
refuse to unlock but it fails to mention the root cause - a bad 
choice of frequency for car key fobs. 


Unlike the USA which chose a frequency of 315 MHz the UK 
decided on the unsuitable frequency of 433 MHz as a result 
the low specification key fobs can stop working when in the 
vicinity of licensed transmitters operating in the 420-450 MHz 
spectrum. 


Many transmitters such as Tetra operate in this part of the 
radio spectrum and similar problems have been encountered 
across the country. 


Read the Daily Mail story - Riddle of the 'Windermere 
Triangle’, where cars mysteriously refuse to unlock 
http://www.dailymail.co.uk/news/article-1250204/Mystery- 
Windermere-Triangle-traffic-lights-decide-cars-unlock.html 


BBC Video - Mystery of Windermere street where gadgets go 
haywire: 

http://www.southgatearc.org/news/february2010/ 
windermere.htm 


For sale dream ATV vehicle 


Eva live TV has for sale a beautiful and brand new Outside 
Broadcast vehicle, complete with everything necessary for 
direct Live TV and web streaming. It has an uplink dish, 
generator and ups, mixer video, encoder Professional mpg2 
and mpg4 hd. The Vehicle "kangoo," diesel has about 20.000 
km on the clock. Ideal news gathering vehicle, quick and 
light. 
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Ballooning 


Dave Akerman has written High Altitude Ballooning, From The 
Ground Up (and back again). 


See http://www.daveakerman.com/?p=1732, with a section 
all about pictures from time lapse to 4K recording. So if you 
fancy getting your ATV kit to where no ATV as gone before, 
then visit Dave's site. 


DATV News 


Updated DX RECORD for DATV transmission on 


6M 


de Ken W6HHC 


On Feb 10, Dave G8ADM completed a one-way transmission 
to Mike G8LES on 51.2 MHz using DVB-S protocol. 

Nearby interfering signals prevented G8ADM (using a 6M 
dipole) from receiving the transmission from G8LES. 

This is the longest DATV DX that I am aware of on the 6M 
band. It has been added to the updated KNOWN DATV DX 
RECORDS table below at the very end. 


Known Digital-ATV DX Records 
updated 2015-02-17 


by Ken W6HHC 


124 KM JABDME & JASEES 2011-91-12 


Locations Mont Ten-Zan and Mont Ge-Zan 
i 


450 KM HBSJBC & F4CXO 2005.06-21 


Locations JN40CT (Sardinia) and JN120H (Spain) 


341 KM JLIBLF & JHIGED 2011-08-06 


Locations Mont Chokai-san and Mont Kashimayari-gatake) 


252 KM JABSPI & JASMFY 
Locations 7? 


2009-11-03 


440 KM G4KLB to GILPS 
Locations IO90BR and IO94EQ 
9 - one-way DATV) 


2010-10-11 


419 KM G4KLB & MODTS 2010-10-11 
Locations Bournemouth, England and Yarm, England 


379 KM VIGRTV(RPTR) & VK7EM 2011-02-23 
Locations Mount Dandenong, Victoria and Penguin, Tasmania 
(operators VK3BFG. VK300 . VKSWWW and VK3TRX) 


252 KM JASGYU & JABJNR 2009-11-03 
2013-09-24 
G8GTZ to FIFY 2013-09-25 


(OVB-S 2MS/sec FEC=1/2 - - one way reception reported by FM) 
Locations IO91KH (near Basingstoke) and JN16VB (near Roanne. France) 


See more detats at www.von-info.ch/hb9afolrecords/recordse.htm 
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528 KM G3PYB & FSAGO 
(OVB-S 2MS/sec) 


501 KM W4HTB & WBBSLGA 2014-07-26 
(OVB-T QPSK FEC=1/2 2 MHz Bandwidth) - Tropospheric ducting 
Locations Bowling Green. KY and Marengo. OH 


373 KM G8GTZ & F3YX 
(OVB-S 2MS/sec FEC#1/2) 
Locations 1091KH (near Basingstoke) and JN18AP (near Limours. France) 


2013-09-25 


290 KM W4HTB & W8ZCF 2014-04-12 
(OVB-T OPSK FEC#1/2 2 MHz Bandwitth) - Tropospheric ducting 
Locations Bowling Green. KY and Cincinnati. OH 


121 KM KH6HTV to KORZ 2011-11-21 
(video resolution HDTV 1080) - protocol ITU-T/J 838 QAM-64 - one-way DATV) 
Locations C ne ‘oming and Boulder. Colorado 


237 KM F3YX to F9ZG 2011-11-09 

DVB-S protocol at 1000 KSymb’s using modified SR-Sys MiniMOD (one-way) 
on 145.0 MHz experimental license 5-Minute max 

Locations JN18AP (near Lirnours, France) to INS9KC 


M@OTS & GILPS . 
H.264 video - protocol DVB-S at 333 KSymb/s using experimental DATV-Express 
on 146.5 MHz - UK temporary band allocation 
Locations Yarm, England and Spennymoor (County Durham), England 


64 KM G8ADM to GELES 2015-02-10 
OVB-S protocol at 1.133 MSymb/Sec with FEC®3/4 (one-way) 
on 51.2 MHz using 200W avg Pwr Out and BW approx 1.5 MHz 
Locations North of Harrow (1091TO) to North of Alton in Hampshire 


HiDes Models Comparison Update 


By Ken W6HHC 

I received a lot of world-wide feedback on the original 
COMARISON table, espescially from Darko OE7AEC on a few 
corrections and recent feature changes on HiDes products. 


Editors note: The updated tables are available to download, 
as they are too large to display properly in the PDF version: 


http://cq-datv.mobi/archive/pagel1.jpg 


http://cq-datv.mobi/archive/page2.jpg 
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Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 
liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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DATV News 
SS SSTV operational 


The Russian ARISS team on the International Space Station 
started the Slow Scan TV (SSTV) experiment on 145.800 MHz 
FM at 1000 UT on Saturday, January 31. 


Initially there was an issue with the transmissions. Paulo 
PV8DX in Brazil reported that the 1030 UT pass had a strong 
carrier but there was no SSTV audio. As expected there was 
the 3 min interval in transmission. 


- 12.04.4961 


= 
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The issue was resolved late afternoon and radio amateurs 
around the world were able to receive the SSTV pictures. The 
transmissions are expected to continue until 2130 UT on 
Sunday, February 1. 
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See pictures that have been received 
at http://www.spaceflightsoftware.com/ARISS_SSTV/ 


Links for free SSTV software and tracking information at 
http://amsat-uk.org/2015/01/29/iss-sstv-this-weekend/ 


MOSCOW, February 2./TASS/. The launches of Russian- 
Ukrainian conversion-based Dnepr carrier rockers within the 
Cosmotras international program have been suspended, 
Russia's Federal Space Agency (Roscosmos) said on Monday. 


"Now the project for the launch of Dnepr carrier rockets has 
been suspended. The prospects of this program will be 
determined later," Roscosmos said. Cosmotras declined to 
comment on the statement. 


Previous reports said two launches of Dnepr carrier rockets 
were planned for 2015. The previous launch of a Dnepr 
rocket took place in November 2014. 


A carrier rocket launched under the Dnepr program in June 
last year put a record 34 satellites into orbit for customers 
from 17 countries. 


Dnepr is a three-stage liquid propellant rocket. Its first and 
second stages are standard stages of the inter-continental 
ballistic rocket RS-20 (SS-18 Satan). 


The Cosmotras company is responsible for converting the RS- 
20B rockets originally developed in Dnipropetrovsk, Ukraine, 
into the Dnepr space rocket. 


It is launched either from the Baikonur space site in 


Kazakhstan or from the Yasny space facility in the Orenburg 
region in the south Urals. 


W5KUB Video Broadcasts 


Tom w5kub is now running a weekly video webcast. You can 
see his first programme here 


in which he talks to 
Glen Popiel, KW5GPauthor of the ARRL publication Arduino 
for Ham Radio. This publication is becoming the handbook for 
Arduino Microcontroller Projects. The aim of the webcast is to 
create a two way video using google plus hangouts or skype 
those that want to be on the show please email tom if you 
would like to get involved this applies to hams or swls 
wa5kub@gmail.com you may need to download the plug in 
and open a google plus free account 


Tom would like hams and swils from all over the world to join 
and talk about what they do on ham radio for say 5 to 
10mins. It is every tuesday night 2000 central time, thats 
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Wednesday morning at 0O200gmt. You can watch the show 
live on the w5kub site 


A recording is on youtube which is not edited 


Please check out our ham radio video broadcast page at 
and please join our W5KUB video 
broadcast group at: 


w5kub round table webcast promotional video 


73 Ian G3ZHI 
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Editorial 


It is always difficult to set the formula for a new magazine. 
We know we are the new kid on the ATV block and we are 
doing things differently to everyone else. We are publishing 
only in an electronic format, we are not charging and we 
publish CQ-DATV monthly. These are linked together. 
Electronic only is very low on costs, to the point where we do 
not need to charge. 


We did set out to circulate CQ-DATV around the world and 
the cost of something that is considered low in Basingstoke, 
UK, could be unaffordable in other parts of the world. We do 
not have a club to support and understand the costs of those 
that do, but should members not be members because they 
want to support the club, not because it is the only way to 
receive a publication? So we are asking other ATV 
organisations to consider free publishing in electronic format 
as a way of increasing their circulation. 


It a brave move for anyone to give something away, but we 
need to remove barriers to ATV. We are a small part of Ham 
Radio and communication across all the different 
communities is essential. Technology is moving in our favour 
not against us. DATV is opening doors to new bands. 


Electronic publishing has removed publication costs and the 
Internet is playing its part with web-streaming and one day 
ATV repeater linking. Let's try riding this wave rather than 
fighting it. 


Nobody knows how many ATV enthusiasts exist in the world, 
CQ-DATV being free, should, we hope appeal to all. Yes there 
are language barriers and although translation software is far 
from perfect, electronic publications can be cut and pasted 
into suitable software and something semi understandable 
does emerge. 
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At the time of writing, CQ-DATV has had just short of 75,000 
downloads since issue 1, so divide that by 20 (for the number 
of issues) and we are well over 3000 downloads per issue 
closer to 4000. 


Yes Iam sure some of these are robots, but equally I am 
sure there are ATV enthusiasts not reading CQ-DATV. Ian is 
working on the download software and soon we will know 
which countries we are reaching and the volume. 


Please lets all pull together and get the ATV word out there. 
CQ-DATV is, we hope, doing its bit. 


This year we are going to take the CQ-DATV banner out to 

our first rally. This will be the NARSA rally in Blackpool. The 
south of England is already well catered for, so we thought 
we would start this activity further north and try to spread 

the ATV word in a lesser served area. 


We have assembled a team and the stand is being planned. 
This will show ATV activity and the necessary hardware. I 
hope that we can also encourage our readers around the 
world to do the same. It's not difficult to contact an exhibition 
organiser, book space and take along some kit. Even a laptop 
loaded with demonstrations of our hobby. 


Soap box away and please enjoy the rest of our magazine, 
which has part 2 of Steve's tri band dish feed and the latest 
DATV express news from Ken. Richard has been looking at 
phased aerial arrays whilst Trevor has written another 
instalment of moving on with film making. John has been 
busy in his workshop designing a video sweeper for home 
construction and Fabrizio describes a 10GHz Omni-directional 
TX Antenna. So please enjoy CQ-DATV 21. 


The CQ-DATV Production team. 
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Version 2.R of the DATV DVB-S 


437/438.5MHz 
F1DOJ http://f4agc.free.fr/ 
Complete information about the author F1DOJ 
This article describes the steps necessary for the 


implementation of a DVB-S digital television transmitter 
designed by Michel F1DOJ (1946-2013). 


Vidéo et son 


HF 437 Mhz 


Carte PVR 
ou Webcam 


Linux Ubuntu Customise 
avec le Soft F1DOJ-DATV 


USB FIFO IQ QPSK 


DATV-F1DO} 
DVB-S 


——_ 
1 rey 


Interface 


With version 2.R of its software (see download), Michel 
F1DOJ propels the OM into the field of fully digital ATV. The 
pictures are of outstanding quality, the source being either a 
good definition webcam on an external USB port (or the 
integrated webcam of the notebook) or the screen on which 
can be scrolled, images and videos uploaded without prior 
treatment. 
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The DATV achievement of Michel FiDOJ, by its simplicity and 
low cost, has attracted a lot of interest in the Amateur Radio 
community. 


During the CJ 2011 exhibition and a chance meeting by 
FiDOJ and F4AGC, the talk mainly revolved around DATV. 
Michel tells of his approach and the outcome of its 
implementation. 


In 2012 the author F1iDJO, organized a presentation of the 
project in Vendée (France), where Michel explained the DATV 
transmitter. Everything is based on high-performance 
software and a pcb on which co-exists a QPSK modulator and 
a FIFO interface through a DB25. 


The OMs present (beta testers) realize the rough cuts of the 
first assembly, and it is with satisfaction that they see their 
first DATV images. 


Following this success, Michel F1DOJ authorizes the release of 
its realization. A website dedicated to achieving it is born and 
reflects the evolution of the project. 


Today it is now feasible to have DATV with a laptop computer 
equipped with a webcam, the software on an USB key (auto 
start) plus QPSK interface. 


Here we Saw a creative OM (with a lot of hard work and time 
spent on the set), OMs supporting the project so the whole 
radio community can enjoy Michel's outstanding invention. 


We must thank Michel for his incredible personal investment 
in DATV, the OMs behind the project and of course all those 
that contributed to the necessary adjustments’ at home of 
the very first DATV transmitters, giving effective feedback on 
problems and providing solutions and improvements. 
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Package description: 


This new installation is a compilation of version 1, which 
included the QPSK card, USB card and the 437/438.5MHz 
transmitter. 


Some components have been removed, including parallel port 
connectors and resistor network. The QPSK generator is 
simplified with the use of a U2790B that allows digital/analog 
modulation with a switchable RF output 437/438.5MHz. 


Using a double-sided PCB with plated through holes, 
soldermask and silkscreen, simplifies assembly and reduces 
the risk of a short circuit between tracks. 


Mounted in a Schubert housing of 100x160, this set is very 
compact. 
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USB input, UHF output bushings for switching of 
digital/analog and 12V power supply. 
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~— 3 — Lancement direct. 
~— 4 — Stop ection en cours 

S — BWABGI direct sur disqec. 
~~ 6&6 ~~ Config pid .fec,port.etc... 
— 7 -—— Suppression d'un fichier. 
~~ @ —- Genereration une aire 


ee ee ee oe oe ee ee 


By starting the computer with this USB key, software 
launches automatically, no need to install Linux on the hard 
drive. Linux is transparent! All functions are available except 
the option screen capture as the graphics mode is not 
present on the key (compact mode). 


Now, if you want all of the options you install Linux on your 
computer by following the instructions 
List of all features: 


e Editable SR * by clock change. 
e FEC: 1/2, 3/4, 7/8. 
e Configurable PID. 


e Image Format: 352 x 258, 352 x 476, 640 x 480, 720 x 
7 ob: 
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e Audio Output: Stereo 192Kb. 

e Video Bitrate: Adjustable (4500Kb tested with an SR 
3000). 

e Dual stream: live on Channel 1, Channel 2 on sight. 

e Methods and tag with relay settings. 

e Creation of test patterns and video in a few clicks. 


* In the assembly, the clock allows a flow 1500Ks/s (24MHz: 
16) but any setting of the divider is used to select the desired 
flow rate (SR), for example:- 


For de1667 flow, you can use a crystal oscillator and divider 
26,670MHz 16. 


We also tested a K5BCQ generator (model CMOS) Si570, it 
works perfectly. 


hen 


Basin. 
ile" 


List of components: 


Resistors: 

1 x 33 ohm 2 x 22 ohms 

4x 100 1 x 470 

1 x 680 125K 

1x 2,2 1K x 4.7K 

3 x 10K 3 x 27K 

1 x 100K (1 x 400 K) replaced with 500k trimpot 


Capacitors: 
CMS: 1 x 1 nF and 10uF 


5 x 18pF 1 x 47 pF 

2 x 150pF 1 x 180pF 
1 x 390pF iL: LN 

6 x 10nF 5 x 100nF 

4 x 4.7uF 1 LOUF 
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CON USE 


DATV/F1DOJ Ver.2.R 
02/44/2042 


44ftt/20T2 
17/11/2012 


VK200 
4 MONTER PaR OESSOUS 


Diagram of the DATV-F1DOJ DVB-S 
transmitter 
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Component layout: side view components 
transparency. On the PCB with plated through holes, 
the components are printed 


Active components: 


1 x BFRO1 1 x 24MHz clock 
1 x CY7C4291FIFO* 1 x 74HC4040 

2 x CD4066 1 x 74HC238 

1 x VCO (432CT) 1 x fuse 1A 

1 x 7805 1 x 7809 

SMD: 

1 x 6MHz Crystal 1 x 74HCTOO 


1 x 74HCTO4 = 1 x FT245BL (USB) 
1 x U2790B (mod. Quadra.) 


1 x PCB CIMKO* 


Trimpots: 
2 x 10K, 1 x 500K 


CQ-DATV 21 - March 2015 


Trimcap: 
1 x 1-10pF 


1 x VK200 or 22uH inductor 

1 x Double Inter 3 positions 

1 x USB2 chassis connector FEMALE COUSBCIMP-B 
IC Sockets: 


3 x 14pin 
ix PLOCS2.* 


2 x 16pin 


Wire for coils 
*Check with CIMKO: 0240345657 Phone (info in the blog) 
Note on VCOs: 


We used 432CT we had in the junk box. This VCO puts out 
the right level for the U2790. Many OMs have them. This 
component is unfortunately obsolete and rare. By searching 
the internet you will find in England and Italy. The 432CT400 
oscillates on 437MHz, there is no need to change it. You can 
also use for example: ZCOMM-V400MLO1 *, or create your 
own VCO. 


Beware the U2790B input level is very low: -10dBm (100uW). 
There is a risk of damage, if too high a level, get an 
attenuator adapted to the output of the VCO. This assembly 
is experimental and you can improve it 


If you synthesize the VCO, pay attention to the phase noise. 
The VCO may be mounted in a small shielded enclosure 
above the pcb. 

Calculating attenuators on the website of radio club CESTAS: 


http://www.f6kugq.org/flhru/Attenuateurs.html 
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Commande VCO 
0a+5V 


GND 


Sortie -1.7dBm (400MH2-460MHz) 


Alim +5V 


Above: 432CT Pinout Below: 432CT without housing 


5 tl 


j A | 


Ws 


_ ens 
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Marking of the 432ct vco home rf electronica 
432ct350: 432ct 9736 104193 

432ct400: 432ct 9738 104193 

F8CDM used the 432ct400 unchanged. 

On the driving voltage, it is necessary to replace a 10k 
resistor with a 3.3k resistor at the output of the VCO 
attenuator. 

Explanation of design: 

The RF section: 

The use of a quadrature modulator (U2790B) simplifies 


assembly. The 437MHz from a VCO is mixed (entry 12) with 
the I and Q signals from the CD4066. (inputs 7 / Q and 10 / 


oF 
Synoptic U2790B 
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M FOS! U.BUUS 


I and Q modulator: 
74HCT238 pattes 12 et 14 
The USB port is followed by a component interface USB / ! 
parallel FT245BL. | 


NAND gates and inverters of 74HCTOO components and | 
74HCT04 are logic to the dialogue between the component | | 
and the USB FIFO component. ee 


Mitous OF 


The 128k FIFO component is followed by a clock and a divider 


(CD4040) to choose the flow. A demultiplexer (74LS238) Left: 375Khz signal Right: 750Khz signal 
controls the 2 components (HEF4066) switching bits, 2 by 2, 
to obtain the two channels I and Q, which are injected into Construction: 


the quadrature modulator U2790B. 
For easy adjustment, you can proceed as follows: unsolder 


Block diagram: the 432CT VCO Case, the wiring on the IC and its power 


components. 
74HCTO4 
74HCTOO 
Horloge 
24 Mhz 
74HC4040 
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To mount VCO, use short wires and solder (see photos). 


Removing the case bypass's a turn on the VCO 432CT and 
also decreases its output level. It is well suited to the 
modulator (-10dBm). 


ee 


te —— <r MES 


Before replacing the cover of the VCO, scratch the surface on 
the edges to be welded to the ground. 
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Mount all other components. 
Output choke wire 6 / 10th, 2 turns of 3mm diameter. 


BFR91 and power choke wire 6 / 10th, 3 turns of 3mm 
diameter. 


86006685 
° 
©006000 
° 


o ° °o 
6eoo0eses 


| 700000000 A. 


It is recommended to shield the deck with a box schubert 100 
x160mm (in case you have a power amp that could 
interfere). 

Cut and drill the box. 


Mount the feedthrough capacitors and connect the dpdt 
switch, video output and antenna input connectors. 
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Bottom view with SMD components and BFR91. (CI plated 
through holes has been modified to allow the mounting of the 
output choke.) 


Improved decoupling: 


Over the case of U2790B mount a 10nF decoupling 
Capacitance between the legs 4/5 (+) and 13/14 (ground), 
the holes are planned. 


In the video input (AM) there are several holes that were 
provided for mounting potentiometer 500K. Originally it was 
a 400K resistor. The potentiometer adjusts the level of black. 


Make adjustments of 2 frequencies, using 2 10K 
potentiometers (437 / 438.5). 
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Fit a power meter on the antenna output, set the CV and 
chokes (adjusting more or less for maximum output level). 


Switch to analog mode and adjust the 500K potentiometer for 
black level. 


There are no further adjustment. 
5 ® 
HOnger ligne avec clinquant)_ 


’ 
eo: 


. t - . Fs “i 
Good luck! ony fener 


a 


j 
. q 


Appendix 


( 

( 

s 
Jean-Yves FiDJO proposes a change in the RF section that : 
pulls + 20dBm (100mW). . 
This variant allows to exit HF + 20dBm (100mW)., With 2 
small changes of the printed circuit. 


Remove the solder mask on the two pcb pads, as indicated, - 
to make a bridge for mounting the inductors 0.47uH with : er 
their 1nF decoupling capacity. = Cc Cecoua? 2 ie 


~~ | . 
2 Meas 
= 


Souder sur connecteur de sortie HF. => + 


» 


Fh, ng AS # 
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Extend lines for mounting the ERA5 with 2 small pieces of It is imperative to load the RF output. Put 100-330 ohms on 


copper foil. the antenna output, otherwise it will not work. Resistance can 
stay, you only lose 2 to 3 mW. We must remove the 
Mount components. soldermask with a knife to connect the 432CT sheild to 


ground, the same for the case of the USB connector, 2 legs 
are folded on each other, so you have to scratch the surface 
for soldering the top (do not drill). If you are installing the 
system in a Schubert box, you must file 1mm on each side of 


. : Bl — the circuit. 
7a ~ * me as fia | 


7 
I 
® 


@ey  F1HUS indicates that IC board can be mounted in a 3.5-inch 
ee 1 = > my external hard drive case. These boxes have an integrated 5V 
; power supply. In this case, there is no need to mount the 9V 
and 5V regulators. 


PS: These changes will be reflected on future versions. 
Authors’ note: this experimental set is scalable and all the 


improvements that you make can be uploaded, for the 
benefit of amateur radio community. 


With the 437MHz output filter (insertion loss -3dBm), you 
have to 17dBm (50mW), sufficient to attach an F3YX type 
amp (2 x RA60H4047 coupled). 


Some small details about the new circuit: 


The BFR91 should be mounted underneath. PCB pads have 

not been made, so you need to scrape away the soldermask 
with a knife. The 150pF capacitor and VK200 are close to the 6 be & 10 i 
USB input, and will be mounted from below the circuit, for ei Monter capacité 180pF et VK200-pakdeesoug a 
reasons of space. | 


*« Gratter le Vernis épargne pour monter fe BFR91 


The 5 volt supply line to the RF section should be well 
decoupled. Please note, we are not in analog! Michel added a 
decoupling cap of 1nF and 10uF (CMS below the circuit). See 
the photo. On my installation the CD4040 clock did not 
divide. Michel advocates a 74HC4040. 
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> ee 
Gratter le. vernis 6pargne pour ajouter un CMS de InF 


DATV-Express Project - January 


update report 
By Ken W6HHC 


January was a quiet month for the project team. 


Charles G4GUO spent some time looking at reducing the RF 
distortion (spectral interference) of RF amplifiers when used 
with DATV-Express using pre-distortion technology. He 
determined it is not easy to obtain much improvement in a 
simple way. Other pre-distortion approaches are complex and 
can not be implemented on the existing board. 


Ken W6HHC has been working towards using the Logitech 
C920 web camera with the DATV-Express board. This could 
possibly allow the replacement of Hauppauge video-capture 
unit with just a web camera and some software changes. But 
it is a new learning experience in software for Ken. 


Over the last three weeks he has learned to compile the 
Gstreamer v1.4.5 from source code on ubuntu. It is a slow 
learning effort and easy to make mistakes while building in 
linux,"one step forward and then two steps backwards". Also 
Ken took delivery of a new multi-protocol SetTopBox (STB) 
made by Amiko. The Amiko HD Mini Combo unit receives five 
protocols: 

e DVB-S 

e DVB-S2 

e DVB-T 

e DVB-T2 

e DVB-C 


Ken will use the codecs in this STB to decode the H.264 video 
coming from the Logitech web camera. 
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CQ-DA 


Art WA8RMC is still on vacation in Florida to escape that 
nasty weather hitting the East Coast of U.S. 


“project is set to cruise speed"....de Ken W6HHC 


2? dav procram 


S> at £ ‘v5 i  AntPe tae -Y sae a = PP 
*Test and measurement area 


*Members flea market and demo area 
*RF and specialist traders 
*Presentation of BATC RB-TV awards 


Finningley Amateur Radio Club — Sandtoft DN8 5SX 
Just off the M180 
*5 minutes from Robin Hood International Airport 


TV 


dotMOBI & 


£ Like us on Facebook 
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Phased Antenna Array Design 
Richard L. Carden VK4XRL 


The following article is a look at the phased antenna array as 
used for television. It has been around as a good fringe 
reception antenna for some time now. With the advent of the 
introduction of digital television most transmission sites have 
gone with the Panel antenna for transmission. My first look at 
these antennas was with the first ATV repeater in Sydney in 
1984. I built one as per the ARRL antenna handbook using 
half wave dipoles. Also it was brought to my attention that 
the new digital repeater VK4RDC in Port Pirie also has used 
this type of antenna. It's the classic text book design with the 
feed using a 4:1 balun. David provided me with a plot of the 
bandwith of the balun as shown below. 


During the initial stages of the antenna considerations for 
VK4RMG Don VK4TVD and Richard VK4XRL built a 16- 
element phased array antenna to determine its suitability. 
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Don supplied the superb engineering that went into the 
building of this antenna and it was therefore unfortunate it 
wasn't used. 


ta Re ion 
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When designing an antenna for television transmission a 
number of considerations have to be taken into account. The 
first one to bear in mind is the required bandwidth, some 
6/7/8 MHz per channel. The next is the gain requirements, 
consistent with the polar diagram. A number of antennas 
could be used, however let's look at polar diagrams. For an 
Omi-directional polar diagram one could use the Alford slot, 
or the spiral antenna. Other antennas also provide an Omi- 
directional polar diagrams such as the turnstile (crossed 
dipoles), also known as the super-turnstile or the phased 
array. 


We will focus on the phased array antenna because it has a 
number of properties that make it a number one choice. First 
it has a gain of around 11db (8-halfwave dipoles) and a good 
bandwidth as well as being easy to make. 
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See photo of my first attempt of building one. 

The phased array has been around for quite some time as a 
fringe-receiving antenna for television. It's also been used for 
radio astronomy and of course television transmission. It was 
also used as radar antennas during World War 2. Most 
antennas used here in Australia use these basic principles, 
even at UHF. So what is a phased array? The common name 
given to them for television is known as a panel antenna. It 
consists of four bays of dipoles connected together as shown 
in the photo below (This is from the Broken Hill 
Transmitters). 


Spacing between the bays is held at half a wavelength and 
reflectors are nominally made 5% longer and spaced at 0.25 
wavelengths, although this can and may vary. The phasing 
arrangement can also vary, however two methods may be 
used. When using half-wave dipoles the center points are ata 
minimum RF voltage and therefore can be mounted through 
the support beam. However you must remember the voltage 
maximum points are at high impedance around 1000 ohms or 
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Phased Array Radar Panel Antenna 


more and therefore should have no insulation material which 
could overall degrade the antenna performance especially in 
wet weather. The nominal beamwidth at the 3db points is 
around 60 degrees. However by giving the dipoles a 10 to 12 
degree angle in relation to the reflectors the omi-directional 
pattern can be improved. 


With reference to the antenna phasing, the common phasing 
arrangement of center feeding the array produces a 
impedance around 200 ohm at the feeder connection point. 


Therefore two things need to be done, if connecting 50-ohm 
co-ax to the antenna a 4:1 balanced to un-balanced balun 
arrangement is required. 

Also I found a universal stub tuning arrangement will be 
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Myrtleford Translator Victoria, Australia 


required if using the antenna for transmission to provide 
some form of adjustable matching. 


The second method uses multiple matching sections. The 
output impedance normally being 50 ohm balanced. 


_ #@ Example of radiation diagram 
\ # calculations for an antenna array 
”. % designed having 2 faces at 90°, 
_ & with 8 panels on each face. 
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Therefore a balanced to un-balanced transformer 
arrangement is required. Coaxial baluns yield a 1:1 


impedance transformation. Remember that these baluns can 
also be configured from normal tubing. 


{NPUT ; 4 


BALANCED 
OUTPUT 


. SHORT- CIRCUITED 
QUARTER-WAVE SECTION 


The balun is intended to present an infinite impedance to any 
RF currents that might otherwise flow on the outer conductor 
of the coax. To check out the operation, one of these units 
was constructed for 70cm operation. A 50-ohm known RF 
load was placed at the antenna feed point and with 
transmitter connected via a SWR meter, the adjustable short 
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was set to obtain minimum reflected power. Next the load 
was replaced with a half-wave dipole cut using the formula 
300/Freq (MHz). Now if we allow for the diameter of the 
tubing with respect to wavelength (see ARRL Antenna 
Handbook Page 2.3) then k=0.93 and therefore the length 
was reduced by this amount and the SWR was then about 
i Foils 


Now let's have a look at a half-wave transmission line 
matching unit where it can be used to good advantage in 
matching the antenna impedance to the characteristic 
impedance of the line. 

Now Zi = Zo%2/Z| 

Where = _ Zi = impedance at the input end of the line 
Zo = Characteristic impedance of the line 
And 


Z| = impedance at the load end of the line 


Rearranging this brings us to the more familiar formula 
where; 


Zo =V/Zi Zl 

Practical range for Zo is from 50 to 600 ohms and practically 
any type of line can be used for the matching section 
including both air insulated and solid dielectric lines. 
Example: 

To match a 600-ohm line to a 50-ohm antenna feed 


impedance, the required Zo of the matching section is 
600*50 or approx. 173 ohms. 
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Multiple quarter-wave matching sections can also be used to 
provide a smoother impedance transformation. 


Feeder Z0 


This method is used in the second phasing method where the 
following equations may be used to calculate the required 
characteristic impedance Z1 and Z2 for a two-section line. 

Z1 = 4/Ro¥Z0*3 

And 

Z2 = 3/RO*2*Z1 


For a worked example where Zo = 50 ohm and Ro = 800 
ohm, then using the formulas: 


Z1 = 100 ohms 

And 

Z2 = 400 ohms 

As a matter of interest, the virtual impedance at the junction 
of Z1 and Z2 is 200 ohms, this is the same impedance 
required for a single section quarter-wave matching section. 


i.e. Z1 =/50*200 = 100 ohm 


And Z2 =/800*200 = 400 ohm 
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insulated lines. However for the required impedance's shown 
above tubing can also be used. Two-wire line can therefore 
be constructed using the following formula: 


Per] y 


Q O4 


2 
Dy JO _, 


d d2 


lI 


ZO 276 log 19 


~ 276 logig = 


Lets work through an example: 


Let's say we require a quarter-wave matching line of 
impedance 


Zo = 400 ohms 

We have two unknowns D = spacing and d = diameter of 
tubing. D is normally controlled by the spacing between 
elements and in this example we will make it 25mm. 


Therefore 2D/d = Antilog 400/276 = 28.14 


If D = 25mm then 2D = 50 


As stated before, these matching lines can be made using air 
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Therefore rearranging the formula, d= 50/28.14 = 1.78mm 


John Kraus in his book 'ANTENNAS', presents a diagram 
showing a full wavelength dipole as shown above. 


As you can see I have made a small Excel spread sheet to 
determine all the dimensions required. This therefore could 
also be used as the basis of a four stack panel antenna. 


Now I haven't been happy with the arrangement of half wave 
dipoles so I began searching the net for further information. 


The only thing I found was reference to panel antennas from 
Korea. However the information contained when I first looked 
is now not shown on the updated web site. 


However reference was made to the fact that the overall 
dipole length was 0.7 wave length. 


Another reference I found was that the dipole impedance 
should be set to around 250 ohms. Therefore another 
antenna was constructed as shown at right. 


The SWR meter shows an SWR of around 2:1 with 6w at 
446.5 MHz. 


The two independant antennas were connected via 50 ohm 
balanced to unbalanced baluns to a 2 way combiner. 
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Two way combiner 


Reference: 


(1) ARRL Antenna Handbook 
(2) ANTENNAS (2nd Edition) John D. Kraus 


Well that's about it for now, hope you enjoyed the article, see 
you all on DATV. 
Richard VK4XRL 


TWO WIRE LINE CONSTRUCTION (using round wire of tubing) 
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Omnidirectional 10Ghz TX Antenna, 


Vertical polarization 
by Fabrizio Bianchi IW5BDJ 


Many years ago we built this antenna to spread the Analog 
ATV. Over 10 years, it has always worked on a mountain in 
the province of Grosseto in Tuscany, Montieri (1000m above 
Sea level). 


It is a antenna that derives from a Horn evolution of a 
truncated pyramid. 


The technical data and measurements were taken from a 
publication of Evans Jessop in the 1977 book 'VHF-UHF 
Manual’. 


Here we will just give the data for the construction without 
getting into the rather complex design calculations. Those 
who want to try can buy the book on sale on Amazon:- 


http://www.amazon.com/VHF-UHF-Manual-G-R- 
Jessop/dp/0900612312/ref=pd_rhf_se_p_img_1 


The working frequency of the antenna that we have chosen is 
10450 MHz and the gain that we want to achieve is 20 dB (G 
= 100 in absolute value). 


Imagine building a Horn and make it rotate by 360 degrees, 
so we get two truncated cones which have double the length 
of the Horn from which they were generated. 


This geometric structure as presented is able to emit on a 
horizontal plane by 360 degrees and its gain is 20 dB on each 
point of its circumference. 

The emission in the vertical plane will be equal to that of a 
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horn of the same size of opening, that is, about 25-30 
Degrees. 


Let's see how we can build it. 


First, the two cones are constructed with the flat part housing 
the antenna. 


The launcher be staying as if it were within driving d 'wave 
WR90. 


In Figure 1 we see a picture that represents the size of the 


two truncated pyramidal and the flat part of 44 mm that is 
driving d 'wave which houses the launcher. 


B = 103,4 mm. 


Figure 1 


The launcher, visible in Figure 2, has a particular form, is 
housed in the old LNB that had input as a guide d 'wave 
WR90 and its dimensions were not changed, although it 
should be magnified by a few tenths of a millimeter because 
born for frequencies ranging from 10700 to 11700 Mhz, but 
it's good enough as we find in these LNB. 


For the construction part is doing two copper discs of radius 
230.29 mm with a hole at the center of 44 mm (22 mm 
radius). 
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Figure 2 


Prepared these discs is made a cut from the outside towards 
the 'following an internal radius of the circle. 


Without this the two cut parts are overlapped by an angle of 
12.94 degrees, so you get a cone with a certain angle anda 
reduced outer diameter from a size of 230.29 X 2 = 460.58 

to a new dimension of 450 mm. 


At this point the two parts are fixed surmounted and are 
welded to tin along the radius. 


We will have a truncated cone shown in Fig 3, with a hole of 
44 mm in the center of the summit. 
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230,29 mm 


i 
j / 12,94 Degree 


208,29mm 


Size copper to make cones : oo 
Dimension in mm 


Figure 3 


This hole should be covered with copper suitably rounded and 
welded the hole of 44 mm, this is the flat part that forms the 
guide d 'wave WR9O. The second disc is constructed the 
same way. 


The two disks are now opposed and spaced as we see in Fig. 
4 the extent of ‘height of the guide d' wave WR90O, that is 
10.1 mm. 


To keep the two cones spaced to the right size | antenna 
needs a solid support robust and lightweight. 


The whole is housed in a round structure of aluminum of 
thickness 5 mm to 500 mm in diameter. 
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Measures of two cones finished Here we see in Fig. 5 the antenna assembled with braces 
Lexan to keep equidistant the two discs, the center is a 


a Teflon spacer thickness 10.1 mm and is housed inside the 
aso launcher. 
10,11 mm | 103,4 mm 

i, | The antenna, Fig.6 and Fig 7, it needs a cover to be protected 

| | from the rain, and this is achieved with glass fiber 1.5 mm 
pt thick with reinforcements at the edges, the hat has a pyramid 

shape to facilitate the descent of the snow is as true in Fig 6 

| and 7. 
~ 9450 mm 


Figure 4 


We help with some pictures of the prototype to see the 
mechanical construction. 


-~ bs emit 
Fiberglass errs: 


a. > Fy a8 . OS i —T| 
Figure 6 (Figure 7 next page) 


Here in Fig. 8 we see the 'complete antenna of the cap we 
note that there is an electrical connection between the two 
discs made with simple electrical wire. 


This allows to ground the two circles so that they do not get 
Figure 5 charged with electrostatic energy. 
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Figure 7 


Here the antenna to 10 Ghz, Fig 9, positioned on the support 
post with the two panels for the received signal at 1200 MHz. 


Article written by Fabrizio Bianchi IW5BDJ 
Revised translation by Alberto Ciampa IW5ECU 
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Don’t miss the LARGEST single day show in the U.K. 


rPoODPZz 
rPuoDrPs 


Radio, Electronics and Computing Exhibition 


by the Northern Amateur Radio Societies Association at the 


NORBRECK CASTLE HOTEL EXHIBITION CENTRE 
QUEENS PROMENADE, NORTH SHORE, BLACKPOOL, FY2 9AA 


Why not come to the Norbreck rally in Blackpool! This will be the 53™ rally organised by 
NARSA, an association of over 40 clubs from the North West, and will feature: 


Over 50 traders - radios, aerials, computers and components at bargain prices 
Over 40 club stands - come and find out about YOUR local club 

Bring and Buy stand - organised by radio amateurs for radio amateurs 
Construction Competition - run by the Warrington ARS (www.warc.org.uk) 

The largest single day rally in the UK - run by NARSA for over 50 years 

RSGB book stand - several local and national officers usually attend the rally 
Radio talk in on S22 - listen in to make sure you get the latest travel information 
Facilities for the disabled - all the stands are on one floor with wheelchair access 
Hot and cold food and drink available in the hotel at reasonable prices 

Morse Tests - more info on the Region 3 Website - www.rsgb-region-3.org.uk 
For the latest information on the rally visit the NARSA website - www.narsa.org.uk 


Admission £5 (under 14's free) by exhibition plan - Exhibition Manager: Dave Wilson, MOOBW, 01270 761608 


“e777? ef ee eee 


pa British Amateur 
Television Club 


The club provides the following for its members: ¥ 
A colour magazine, CQ-TV, produced for members 
in paper or .pdf (cyber membership) formats. 
Web site — where you can find our online shop stocking 


hard to get components, software downloads for published 
projects and much more. 


A members forum at www.batc.org.uk/forum/ for help, 
information and the interchange of ideas. 


A video streaming facility at veww.batc.ty which enables 
repeaters and individual members to be seen worldwide. 


An annual Convention held in the UK where you can meet 
other members, visit demonstrations and listen to lectures. 


Meet other club members at the BATC stand 
at local rallies across the country. 


www.batc.org.uk 
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Micro Controlled Video Sweeper 
by John Hudson G3RFL 


a 


We all stride to reduce degradation of the analogue video 
signal around our shack. The problems of non linearity 
differential gain, chrome Luminance cross talk and poor 
frequency response are always with us in the analogue world, 
ready to spoil our video signal. 


All of these problems require test equipment to diagnose, 
some of it very complex some of it, less complex. The least 
complex is something to look at poor frequency response 
which can result, from badly designed equipment right down 
to long cable runs, where the higher video frequencies are 
attenuated more than the lower video frequencies. 


modulation and frequency modulation. 
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Conventional Multi Burst 


The signal normally used is multi burst where several burst of 
an increasing frequency signal are assembled along the TV 
line. Test equipment to generate multi burst are often large 
pieces of broadcast equipment, because there is filtering 
involved to get a pure sinusoidal waveform. I considered 
such a design and thought about simplifying it down to a 
home construction project. 


What I came up with is a three chips design based around 
the AD9835 which is a numerically-controlled oscillator 
employing a phase accumulator, a COS lookup table, and a 
10-bit digital-to-analogue converter integrated on a single 
CMOS chip. Modulation capabilities are provided for phase 
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The AD 9835 will Support a clock oscillator or of up to 50MHz 
Frequency. Accuracy can be controlled to one part in 4 billion. 
Modulation is effected by loading registers through the serial 

interface. 
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To control the Oscillator I used a ds30F4012 PIC Micro 
Controller which did need some code writing for it. The code 
is available via the CQ-DATV download site. The micro will 
not run fast enough to enable multi Burst style signal, but it 
will provide the numerical values required by the AD 9835. 
Life is never easy, So our humble sweeper is locked into 13 
preset frequencies. The frequencies are 20KHz, 62.5, 125, 
250, 500, 1M, 2M, 3M, 4M, 4.3M, 5M, 6M, 6.5M and are 
preselectable by an increase and a decrease push buttons. 


The important thing is that all the outputs of the sweeper are 
at the same level, when they leave the sweeper and I hope 
that is the case when they have been passed through your 
station. If not well I hope it helps you identify which parts of 
your kit are not quite performing as they should and will give 
you some sort of performance measurement to bench mark, 
the before and after of any modifications or repairs you 
make. 


250kHz 
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5MHz 


The final chip was the MAX 4023 which enables syncs to be 
added to the output waveform by a simple multiplex action 
so as not to cause any distress to picture monitors in the 
chain. 


The sync pulses are also generated by our ds30F4012 
controller, they are not quite broadcast in there timings, but 
they will enable monitors to lock to this signal and can be 
used to trigger the measuring oscilloscope. They also enable 
this sweeper to be a standalone piece of test equipment. 
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All three chips require a simple 5v supply which was provided 
by a L7805CV regulator. The prototype took several evenings 
to design and I was unfortunate enough to encounter a faulty 
Xtal oscillator module, I had my suspicions confirmed when 
the replacement arrived and plugged into the prototyping 
board and the unit started to deliver the frequency sweep I 
had been hoping for. 


The printed circuit board took a couple more evenings to 
design etch and drill, but this gave me a chance to try out my 
new PCB bubble bath( more in another issue). The display 
was added to the I2C bus, and that did work first time, so my 
code writing was not as bad as I first thought it might be. 


The PCB had two daughter plug-ins to make it easy to mount 
the two SMD chips which had 0.6 inch pin spacing. 


The main motherboard was then designed to hold the rest of 
the components, with the exception of the L7805CV which 
was mounted on the case which provided some heat sinking. 
All the push buttons were normally open push to close. 
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The display was driven through an I2C bus that was also 
provided by the ds30F4012, (no point on having a micro, if 
you do not use it to drive these bells and whistles). 


The assembled unit prior to fitting in the case, the message, 
well I was just getting cocky with the PIC code writing. 


I hope this picture provides a view of the completed 
construction in sufficient detail for you to figure out the 
component placing of all the parts. Good luck and I hope this 
inexpensive piece of construction helps you improve your 
station. 


Any problems you can always reach me via the CQ-DATV 
editor. 


Issue 8 
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CQ-DATV back Issues 
down load from 
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AD9835 


The AD9835 is a numerically-controlled oscillator employing a 
phase accumulator, a COS lookup table, and a 10-bit digital- 
to-analog converter integrated on a single CMOS chip. Modu- 
lation capabilities are provided for phase modulation and 
frequency modulation. 


Clock rates of up to 50 MHz are supported. Frequency 
accuracy can be controlled to one part in 4 billion. Modulation 
is effected by loading registers through the serial interface. A 
power-down bit allows the user to power down the AD9835 
when it is not in use, the power consumption reduceds to 
72 nav: 

The part is available in a 16-lead TSSOP package. 
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Applications 


Frequency stimulus/waveform generation 
Frequency phase tuning and modulation 

Low power RF/communications systems 

Liquid and gas flow measurement 

Sensory applications: proximity, motion, and defect 
detection 

* Test and medical equipment 


ms TAS as ay Sa 


MAX4023 
The MAX4023-MAX4026 family of voltage feedback 


multiplexer-amplifiers combine low-glitch switching and 
excellent video specifications with fixed or settable gain. 
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The MAX4024/MAX4026 are triple and quad 2:1 
multiplexers, respectively, with amplifiers that have a fixed 
gain of +2. 


The MAX4023/MAX4025 are triple and quad 2:1 
multiplexers, respectively, with adjustable gain amplifiers 
optimized for unity-gain stability. All devices have 25ns 
channel switching time and low 10mVP-P switching 
transients, making them ideal for high-speed video-switching 
applications. These devices operate from a single +4.5V to 
+11V supply or from dual supplies of 2.25V to £5.5V, and 
feature an input common-mode voltage range that extends 
to the negative supply rail. A low-power disable mode places 
the output in a high-impedance state. 


The MAX4023/MAX4025 have -3dB bandwidths of 260MHz 
and up to 330V/us slew rates with a settable gain to equalize 
long cable runs. The MAX4024/MAX4026, with 200MHz -3dB 
bandwidths and 363V/us slew rates, have a fixed gain of +2 
for driving short back-terminated cables. 


The MAX4023/MAX4025 internal amplifiers maintain an 
open-loop output impedance of only 18? over the full output 
voltage range, and minimize the gain error and bandwidth 
changes under loads typical of most rail-to-rail amplifiers. 
These devices are ideal for broadcast video applications with 
differential gain and phase errors of 0.07% and 0.07°, 
respectively. 


TY without 
pictures 
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Digital Amateur TeleVision 
Exciter/Transmitter 


now available from 


DATV-Express 


A more affordable DATV exciter can now be ordered 
Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many 
variations of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

Requires PC running Ubuntu linux (see User Guide) 

Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


register on the web site 
to be able to see 
the PURCHASE page 
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Manufacturing a tri-Band Dish feed, Mountain and Cathedral City ATV repeaters. These feeds were 
zs to be mounted using a coaxial Nylon rod identical to that 


addendum used by Kevin Jacobson, AD7OI, for his Phoenix Arizona dish 
feed. 


Steve Noll WA6EJO 
Construction 


This article was first published in the Winter 2015 edition of 
the ATVQ magazine and is reproduced here with their kind A different technique was employed to form the radomes. 
permission. 7 3 
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Fig-1 Vacuum pump connected to the lathe 


Polycarbonate (a.k.a. Lexan) was again used for its superior 
strength and crack resistance compared to acrylic (a.k.a. 
Perspex.) As the 23 cm loop is close to the height of the rim 
of the reflector the proximity of even the thin 0.0625-inch 
(1.6 mm) plastic affects the tuning. 


Background 

The radomes were bowed to provide added clearance by 
After construction of the tri-band feed for Oat Mountain, two using vacuum forming. After the reflector was machined, but 
2-band feeds ( each 13 cm and 23 cm) were built for Ord before the loop supports were installed, a 3/8"-16 fibreglass 
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hex head cap screw with a hole drilled through its axis was 
installed in the central hole that would later be used to fasten 
the 3/4inch (19 mm) Nylon rod to the reflector. 


» a 
* Las ae “th 
— 


4 
Fig-2 Heating the polycarbonate disk 


A high vacuum hose connects this screw to a vacuum pump 
with the hose running through the hollow chuck and lathe 
spindle. A swivel at the vacuum pump allowed the hose and 
reflector to rotate. The loop support holes were sealed with 
tape and a polycarbonate disk was mounted to the front of 
the reflector. The lathe rotated the reflector mounted disk 
while directed heat from a heat gun softened it enough to be 
sucked into the reflector. The softening point of 
polycarbonate is quite critical and it took a couple tries to get 
a useable radome. After the radome cooled it was remounted 
on the reflector, now with the sucked-in portion sticking out, 
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and a 1" (25.4 mm) hole drilled through the centre while still 
in the lathe. This hole was lined with weatherproof silicone 
rubber edge trim (McMaster-Carr 4869A681) to provide a 
tight seal for the Nylon rod. 


Fig-3 Photo of the rubber seal 


The nylon rod allows this version of the dish feed to be used 
with surplus grid dish antennas by cutting off the old feed 
about 4 inches away from the focal point, pulling out the 
centre conductor from the old feed horn mounting pipe- 
feedline, and inserting the nylon rod into the open end of the 
mounting pipe. 
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Figure 4 Side view of the completed dish feed 


Performance 


In the photo above Earl Holtman KJ6DQR replaced a dipole 
feed for 1.2 GHz RX with the new feed and he obtained a 5 
dB improvement and using the same dish for 2.4 GHz TX 
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Fig-5 Feed mounted on a 8 ft. grid dish 


allowed removing a 2nd smaller dish from the rooftop. The 
combination of the feed and larger dish gave a substantial 
improvement in ERP. 


This site is used as a boosting station to fill in coverage in 
Cathedral Canyon 1.5 miles distance for the W6ATN Snow 
Peak ATV repeater. Amateur Television Network has been 
replacing simple dipole dual band dish feeds with this new 
dish feed and consistently obtaining 4 to 5 db improvement 
at each. Isolation of 18 to 22 db between bands will require 
that a filter be used on the RX side to filter out the TX signal 
used on the other band of the feed from brute force 
overloading the receiver. 


73, Steve WA6EJO 
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Moving on with film making - Part 3 
Trevor G8CJS 


In the last Issue we looked at recording sound separately 
from the camera and talked briefly about cables and 
connectors. Lets now look at some of the microphones, their 
characteristics and uses. 


The first is the dynamic moving coil type of microphone 
probably the most robust of microphones. 


Dynamic mic's work on the principle of moving a coil of wire 
in a magnetic field, generating a voltage. The coil is attached 
to a diaphragm, this diaphragm is vibrated in response to 
incoming sound wave and so an audio signal is created by a 
sort of loudspeaker in reverse. 


Sound Coil of 
wire in 
in magnetic 
field 


Signal 


fy LW out 
i ae * 


Cone structure 
to respond to 
sound pressure 
variations 
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Not the most sensitive of microphones and not known to 
have particularly flat frequency response, but they do not 
require an external power and are ideal for loud sound 
sources. 


For not so loud sound sources and where a better frequency 
response is required we have the Condenser microphone and 
the construction is as follows. 


A capacitor has two plates with a voltage between them. In 
the condenser microphone, one of these plates is made of 
very light material and acts as the diaphragm. The diaphragm 
vibrates when struck by sound waves, changing the distance 
between the two plates and therefore changing the 
Capacitance, when the plates are closer together, capacitance 
increases and a charge current occurs. When the plates are 
further apart, capacitance decreases and a discharge current 
occurs. 


These are powered microphones. The required voltage is 
supplied either by a battery in the microphone or by an 
external supply some have both options. 


Cross-Section of a Typical Condenser Microphone 


Output 
Audio Signal 


Front Plate 
(Diaphragm) 


Back Plate 


Battery 
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The resulting audio signal is a stronger signal than that from 
a dynamic mic given the same sound source. Besides being 
more sensitive, condenser mic's also tend to have a better 
frequency response. They are not ideal for loud sound 
sources, as their sensitivity makes them prone to distortion. 


When these microphones are powered externally it is done by 
what is commonly called phantom power. In the last issue I 
explained the XLR connections, 1 screen 2 live 3 return so 
the microphone sound signal is between pins 2 and 3. 


The DC phantom power is transmitted simultaneously on both 
pin 2 and 3, with the shield (pin 1) being the ground. Since 
the DC voltage on the "hot" and "cold" pins (2 & 3) is 
identical, it is seen by equipment as "common mode" noise 
and is rejected, or ignored, by the equipment. 


The test for this phantom power is with a multi meter on XLR 
pins 1 & 2, or pins 1 & 3, you will see the 48v DC phantom 
power, but if you meter pins 2 & 3 (the audio carrying wires) 
you will see no voltage. 

Phantom power is now the standard, but we once had T 
power and A B power, which should be long gone. 


This phantom power is provided by most of the mixers, 
cameras and associated equipment that the microphones are 
connected to and often has a switch for phantom power on 
off, if your mixer or camera does not supply phantom power 
and your condenser microphone does not provide the battery 
option, you are in trouble. 


Just like an aerial microphones have a polar diagram 
Omni 


Omini can be a blessing and can also be annoying when 
unwanted sound is present 
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Omni Cardioid Hypercardioid 
Cardioid 
Cardioid means "heart-shaped", 
Hypercardioid 


Directional properties of microphones come into their own 
when isolating wanted sound from unwanted sound. 
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That just leaves us, which microphone to use for which 
purpose, ask two sound engineers and you will get two 
answers everyone has their favourite microphone for each 
situation. One thing sound engineers will agree on if there is 
going to be a lot of sound go Dynamic. 


Low sound levels where the source is small such as picking 
up the bat hitting the ball in a cricket match, then go fora 
long shot gun which will have a tight Hypercardioid. 


Short shot gun microphones, I like if I am working with a fish 
pole, keep it out of shot and point it at about 45 degrees to 
the presenter, beware if sound is off mic axis, it will sound 
very thin. 


Lavalier 


The term /avalier originally referred to jewellery in the form 
of a pendant worn around the neck. We know them better 
lapel microphones. Not my favourite microphone they never 
have the rich sound of a boom mic. They are often a source 
of stray pickup. The possibility of material scratching against 
the microphone is a risk. To minimize this, sound engineers 
wrap the head of the microphones in moleskin or place it 
inside a hollow centred column-shaped sponge. 


Sound like pictures has a range of levels and there is no 
lighting to lift the dark parts nearer the light parts, there are 
compressors that will amplify the quiet parts and attenuate 
the loud parts. What we see more and more these days is the 
poor man's compressor (the Y cord) so the same sound can 
be recorded on two channels at different level settings. One 
been normal and the other low. So if we have a subject to 
record that has a high dynamic content, let's say "Jack 
Hammers for beginners" then on the normal track is all the 
dialogue and if the hammers is started and it distorts we can 
cut in sound from the low level track. With digital recording 
more tracks are becoming available to the engineer and ways 
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to use them are changing, might be you will never need to 
work with jack hammers, but a wedding video where the 
choir walk in and sing, you might have a mic in position, but 
if the choir or you were not there at a rehearsal, how are you 
going to guess the levels? 


The internet is full of help and advice I hope we have opened 
a door here and shown, you can do so much more than rely 
on an in-camera microphone that has had it's position 
dictated by the position of the camera. 


CQ-DATV 


willbe at’ 


NORBRECK 


on Sunday April 12th 2015 
Please drop in, say hello 


and watch GB3FY in action 
See some of the home 
construction projects first 
hand,talk to our engineers 


rPoODPr=S!N 
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Information 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (rwsmaltniat) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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Copyright 


The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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TV Amateur is a German Language ATV Magazine It is Coming up in CQ-DA TV 
published 4 times a year and if you would like to 


subscribe go to http://www.agaf.de/ 
Is this the latest issue of CQ-DATV? Click here to go to our 


Nr.175 web site to check to see if there is a later edition available. 
IV-AMATEUR 
74 gay. 


wre Be, Cee 


Zeitschrift fir Bild- und Schrift-Ubertragungsverfahren 


Issue 22- 
April 2015 
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DATV News 


New Digital TV Repeater for Kent 


Justin G8YTZ is delighted to announce that authorisation and 
NOV has been received from OFCOM approving a new Digital 
Amateur TV Repeater at Selling Minnis, between Ashford and 
Dover, Kent. 


The Digital TV repeater GB3DK will use the bandwidth 
efficient DVB-S2 format with 2 transport streams using 8PSK 
modulation format; though complicated to transmit, does 
have the advantage of requiring simple receiving equipment 
(an old DVB-S2 Satellite Receiver and pre-amp and a 23cm 
antenna is all you need to receive GB3DK) and therefore 
encouraging the up-take of ATV in the south-east. 


The ERP will be +13dBW to ensure good coverage from the 
proposed Omni-Directional antenna. The input will be on 
1260MHz and the output on 1302MHz. I look forward to 
"seeing" you all on the new repeater! 


I would especially like to thank Noel Matthews G8GTZ for his 
help in obtaining the license NOV for this exciting new 
repeater. 


Justin G8YTZ 


TV Factor 


TV Factor Episode 7 is now ready to watch 
http://www.txfilms.co.uk/txfactor/txf007.shtml 


Our free-to-enter competition to win an InnovAntennas LFA- 
Q 3 Element Quad-style Yagi for 2 metres (as seen on 
episode 7 of TX Factor) has closed. 

Thank you to the many hundreds of viewers who entered. 


CQ-DATV 22 - April 2015 


The draw took place at 12.00 GMT on Thursday 19th March 
and the lucky winner is Wim Wautier ONSWW 


Go to our TX News page where each week we post our 
podcast of the GB2RS News from the Radio Society of Great 
Britain. 


A 


y 
5 element LFA-Q quad-style yagi 


From 11th Jan 2015 


This is the first DATV signal received on 146MHz at my 
location. (Terry G1LPS). 


Apologies for the poor video and breakup, we are still 
tweaking ffmpeg and libx264 to get the best results at the TX 
end (links on next page). 


A pc encodes the MPEG4 A/V, sends it to the DATV-Express 
board which converts it to RF as DVB-S. Symbol Rate is 
333Ks, path between us is 28km, ERP at both ends about 
SW. 
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continued from previous page... 


In the money? 


New technology is always appearing and if only it was 
affordable it would have ATV applications. 


This is a directional 16-antenna array and works up to 
83GHz._ 
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Makes you think if the Local ATV repeater with its Omni 
directional aerials could have hi gain directional aerials, the 
problem would be commanding them to switch to an aerial 
pointing at you hence the hub switch for up to 16 antennas. 


TV DX legend 80 years old 


Hans Scholz (called "Scholli") from eastern Germany has 
been chasing TV DX signals since 1954. His best DX was an 
"Indian Head" test chart from Oklahoma, USA, in b/w 
received via multi hop propagation and cashed by photo 
camera, as it was uSual before VCR and PVR. 


In the eighties he built up a big parabolic dish (1,80 Meters) 
with H/V controller for receiving the first telecommunication 
satellites from USSR and USA (MTV was his passion). Later 
on he had to ask for permission to receive the early european 
"birds" - by travelling to Dusseldorf (Western Germany) to 
Bundespost authorities... 


In the new century he was one of the first viewers of HDTV 
tests on Astra satellite from "EURO1080" (Belgium) in 2003 
and again with first Side-by-Side-3D TV tests from Italy 
(2009). 


Still he loves to find 3D TV feeds (and is fond of having a 
"real 3D" TV test chart from BSkyB), but also Ultra HD TV 
(4K) demo transmissions on Astra (SES) and Hotbird 
(Eutelsat). 


His latest goodies are a wide-angle double reflector parabolic 
dish with 15 LNBs side by side and recently a cheap Samsung 
UE40HU6900 UHD TV set able to receive the latest HEVC 50 
fps demos with 10 bit colour depth. 


Obituary for Rijn Muntjewerff (1933-2014) 


Rijn died on 27.11.2014 in a nursing home near 
Middenbeemster, Netherlands, where he lived with his wife 
Ria for some years. Starting his TV DX chase in 1961, he 
soon erected a 22 Meter tower for rotatable aerials. 


His special equipment was a b/w Philips TV set able to receive 
3 different TV standards. Test charts were documented by 
photo camera, film processing and print multiplying included. 


He was TV and ATV DX reporter for the AGAF magazine TV- 
AMATEUR, but in 2011 he had to stop his hobbies for health 
reasons. Until then he received more than 2000 TV stations 
from 71 countries and 5 continents, also 550 amateur TV 
stations. 


Another hobby was Dahlia farming getting him many tributes. 
AGAF board and TV-AMATEUR staff will save his memory for 
ever. 
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OFcom 


Ofcom the UK regulator has gone ahead and made the 
Wireless Telegraphy (Ultra-Wideband Equipment) 
(Exemption) Regulations 2015. 


These amend the existing Wireless Telegraphy licence 
exemption criteria for Ultra-Wideband (UWB) devices. UWB 
Devices use very large bandwidth so are able to transmit high 
data rates over short distances but transmit at very low 
powers so not to interfere with other devices. 


The regulations will implement a European Commission 
Decision on UWB devices that harmonises the technical 
parameters for equipment across all Member States. 


The regulations come into force on 25 March 2015. 


http://stakeholders.ofcom.org.uk/consultations/uwb- 
regulations/statement/?utm_source=updates&utm_medium= 
email&utm_campaign=uwb-statement 


The Micro Bit - can it make us digital? 


The BBC plans to give a million children a tiny computer this 
September. 


It is called the Micro Bit and it was unveiled at this morning's 
launch of Make It Digital, an ambitious project aimed at 
getting us all to be a bit more creative with digital 
technology. 
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On hearing about this, I had some questions which I expect 
occurred to many of you too. 


Such as what is it for, why is the BBC spending licence fee 
money on this, and why not just give children a Raspberry Pi? 


What is it for? 


The device is very basic, effectively just a chip with some 
LEDs on it. It has one micro-USB port and is powered by a 
watch battery. By plugging it into a computer, children will be 
able to programme the LEDs to flash their name or a simple 
message. The prototype I've been given flashes "I Love 
Coding". Nobody is claiming this will teach you coding - just 
that it is a fun way to introduce children to the idea that you 
can make things happen with a simple program. But once 
they have done that they can potentially move on to more 
advanced projects - you can hook up sensors and a servo to 
drive a motor. 


Sos &, : 


Set 


x NTs’ s 
‘ ~ 
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DATV News Amateur Radio Roundtable 


CQ-DATV/GB3FY At Norbreck You are invited to Amateur Radio Roundtable, a new series of 
W5KUB.com live weekly webcasts. The webcast is every 
noow B : Tuesday night at 8:00 PM CDT (0100 UTC Wednesdays) at 
saree © W5KUB.com. 


Amateur Radio Roundtable is an informal discussion of all 
SEATING AREA SEATING AREA : aspects of ham radio with the intent of allowing viewers to 


irl eae | ar | | watch this live webcast at W5KUB.com. A question and 


answer session with viewers will follow each topic. 


The show covers all aspects of ham radio; such as, balloon 
launches, Satellite, go-kits, emergency communications, 
SDR, digital modes, DXing, home brewing, and much more. 
This week’s guests include Steve Webster, MiERS, from 
England, Paul Huff, N8XMS, president of North American QRP 
CW Club, and Glen Popiel, KW5GP, author of the book 
“Arduino for Ham Radio”. 


To watch Amateur Radio Roundtable go to W5KUB.com, click 
on Live Events and sign in with your existing User Name and 
Password. If you don’t have a user name and password, just 
enter your call or name, leave the password blank and hit 
sign in. 


During the last half of the roundtable, viewers are invited to 
be a guest and make a virtual appearance on the show. 
Guests will need a Google+ account, microphone, and 
camera. A link allowing you to join will be provided during 
the show. This part of the show is very informal; you can 
just pop in to say hello, or stay a while and join in on a wide 


, range of topics. Google Hangout will allow up to 10 people at 
_ | a time. 


We need your help with topics. If you have a specific subject 
that you would like to present in a future show, send an 
email to tom@W5KUB.com. 
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FIRE-EXIT 


Join us for fun and interesting ham radio discussions. We'll See http://www.radiofairs.co.uk/ for full details of the rally. 
see you on the webcast! 


www.batc.org.uk 


Tom Medlin, W5KUB 


Kempton Park 


BATC will be at the West London Radio & Electronics Show 
held at Kempton Park. 


We will have our stand in the main hall in our usual position 
adjacent to the Home Counties club stand. 


e We will have the DTX1 transmitter available at a special | i Oe D A | Vd sa 


show price of £430 (1) dotMOBI 

e A demonstration of video measurement, & how to get it Clg gr eet 
right! 

e Live ATV demo's by the Home Counties ATV group GB3HV Email editor@cq-datv.mobi to advertise here 


e There will be CQ-TVs available, badges, expert?? advice 
e and of course, BATC membership services 


Do come along and have a chat, make your self known. 
(1) Special low price for members only. Pay by cash—no 
card/PayPal. 
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Editorial 


We said in the last issue that we would like to track where 
CQ-DATV is being downloaded. 


Well Ian has been investigating and it turns out our largest 
circulation is in the USA, followed by the UK, France, China, 
Netherlands, Germany, Australia, Spain, Thailand, Italy and 
so on. In fact over 150 countries in all and with 80,000 
downloads across 21 issues, so a free magazine is pulling the 
ATV enthusiasts together, which is vital as we are a small 
part of the amateur radio community in general. Small may 
be elegant, but it has disadvantages, such as easy to ignore, 
which does not work to our advantage. 


In this issue we have also printed the rules for the Region 1 
ATV contest. This used to take place in September, but has 
since been moved to the second weekend in June, in an effort 
to revitalise it. This process had to go through an IARU 
meeting in Varna, which also moved the start and finish 
times from an 1800 UTC Saturday start to 1200 UTC finish on 
Sunday, to a new set of times which is now 1200 UTC 
Saturday until 1800 UTC Sunday, so an 18 hr contest is now 
a 30 hr contest. 


There is some confusion as to if this was intended, or if it was 
documented incorrectly, either way it has been set in stone 
by the IARU and will remain that way until the next IARU 
conference in 2016 (Vienna). 


Our thanks to the IARU for taking the time to contact CQ- 
DATV, let's hope we can work with them to improve the input 
to this contest. 


Logs to be sent to IARU_ATV@uba.be, but CQ-DATV would 


love to see a picture of your station particularly if you were 
portable. 
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We are also going out on our first ham fest or rally as we call 
them in the UK, this will be at Blackpool on Sunday the 12 of 
April so if you are in the area pop in say hello and let us know 
what you think of CQ-DATV 


In this Issue we have all the usual news and articles, Dave 
G8AJN has published the latest version of his video AGC 
limiter module, Trevor has been exploring the use of Free 
CAD software, for creating schematic drawings and laying out 
PCB's. John G3RFL has been looking at using DTFM tones to 
switch in a 24 cms RX at GB3FY, Richard VK4XRL has written 
another digital world and Trevor has also added another 
chapter of moving on with film making. 


So please enjoy CQ-DATV 21, and remember editor@cq-datv 
for all your news, comments and articles. 


CQ-DATV 
Production Team 


CQ-DATV {4 


£ Like us on Facebook 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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Video AGC/Limiter Update 


by Dave Kenward G8AJN 


Since this circuit appeared as an article, several dozen PCBs 
have been sold, but, as is so common these days, the 
manufacturer has now ceased production of this excellent 
device. I am currently holding a small stock of these devices 
and PCBs for those who wish to build one of the boards. 


Ideal for analogue modulators but essential for digital 
encoders/modulators, especially those not having any input 
auto-level control, this video AGC circuit will enable levels 
from different sources to be stabilised and consistent. It will 
give a good quality video waveform and will avoid 'pulling' 
problems often encountered where captions are overlaid. 


Ve aie * mip. i } 
nf La) use 


Fig1 The populated board 
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Using the low-cost MAX7452, this is a complete front-end 
video-signal conditioner and is designed to improve the 
quality of standard-definition video signals. 


The device integrates an input video clamp, automatic gain 
control (AGC), loss-of-sync (LOS) detector, and an out-of- 
band noise/low-pass filter. It also incorporates a user- 
selectable buffer gain (0 or +6dB) and an AGC disable 
function. It requires a single +5v supply. 


If you put in a badly distorted video waveform it will not sort 
it out and make it perfect. It is not a Timebase Corrector. 
However it does mean that inputs to video switchers or 
modulators etc would not now need an input potentiometer in 
an attempt to control a video feed level to 1v pk with the 
usual mismatch occurring as the potentiometer moves away 
from 75 ohms. 


The new version of the GB3SQ Repeater has one IC on each 
input source, three in all, and another on the output to drive 
into the encoder/modulator. This ensures equal levels without 
the need for input pots. To keep input levels within the 0.5 to 
2v pk-pk range I have allowed for 75 ohm attenuators on 
input and output. 


The black level is clamped to an adjustable reference 
voltage. The AGC circuit operates by measuring the sync size 
against the preset level and adjusts the waveform to the 
correct size. When a low-level input signal, say 0.5v pk, is 
presented it steps the video level up until it is correct at lv 


pk. 


Output is AC coupled as a precaution, there is about 1.5v 
standing on the IC output pin 6 (P1/7). If you are satisfied 
that there will not be any chance that the output will be 
shorted out, a resistor of about 47 to 75 ohms can be used 
instead. This should ensure a better black level. 
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Please refer to the original article for more details. VAGC2014 


As these devices are no longer in production I have had to 
limit the sale of these ICs to a maximum of two per person. 
PCBs are also in stock. 


Please take a look at my website for a full transcript of the 
original article and ordering details:- 


1c1 mL) 


www.g8ajn.tv/projects.html. con 


Fig2 (below) Circuit diagram and Fig 3 (right) Top Overlay 
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Richard VK4XRL 


Having gone DVB-T digital here in Brisbane for some time 
now using the SR-System boards we have been able to 
achieve some very good results. However while most would 
say that's fine there is always room for improvement but 
sometimes at a price. One of the main problems I have seen 
with most repeaters is the loss of quality due to conversion 
between analogue and the digital domain. If we now look at 
an average amateur setup that has converted to digital using 
the 23cm band and the DVB-S transmission system as a 
input, the receiver in most cases use the composite output. A 
lot of stations are still using analogue as there base system 
using FM, although I know of a few that have gone SDI. 


SPRTTIZALTARLLLI 


TERE UREEEe | 


—— 
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Going full SDI in most cases will still have some conversion to 
take place. Also note that there is no quality difference 
between SDI and HDMI. SDI is the normal commercial 
approach using BNC connectors while HDMI is the home 
theatre way. Using the analogue signal from a switcher of 
some sort would therefore go straight to the Digital DVB-S 
transmitter and be converted into a transport stream either 
directly via an encoder or a Mux unit if multi TS are used. 
This signal is received via the repeater digital receiver and 
decoded into analogue to feed the repeater switcher which 
again is fed to the DVB-T transmitter where it's again 
converted to digital. So you see three conversions taking 
place which will degrade the signal that we wanted kept 
digital. If we use a set top box with an analogue output 
supplying the video monitor then that makes 4 conversions? 
SR-Systems have NIM units that allow for a direct digital 
signal that by-passes the repeater conversion situation. They 
also have SDI/ASI interface boards as required. SDI is used 
in a normal digital studio routing while ASI is used normally 
as a transmitter input. So how can we improve the system as 
a whole? 


. @) ini 
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Let us first look at the transmission system in the shack, 
most are analogue so that would have to change. I have 
changed my system over to use HDMI from a laptop. All fil 
are available via a network drive and with the use of VMix 


HD/SD? Also used externally is a HDMI splitter for monitoring 
etc. The unit I was looking for also had audio RCA outputs 
that could be used for monitoring audio levels. 


es 


that has been the easy bit. However we still have a problem 


where we need to convert from HDMI to analogue to feed the 


digital transmitter. As yet I haven't found a cheap way of 


doing this so far, SR-Systems however do have an encoder 


that has HDMI but at a price. It does however have the 


capabilities to use HD or SD formats. In my situation so far I 
have used a HDMI converter until something else becomes 


available. 


Test/ident 
HDMI I/P 2 

1283 FM 
HDMI i/P 3 


1287 DATV 
HDMI 1/P 4 
Interface 
As required 


Spare 


HDMI 4 X 2 Matrix Switcher 


Channel 1-Left (from HDM§ 4) 


Channel 2-Right 


Dual Modulator DVB-T 
HDMI 1/P 1 


Freq 
QAM16 
FEC 
Gl 

IFFT 
Video Bit Rate T/S1 

T/s2 
Over all B/Rate 


Now let's look at a repeater situation. Looking at the block 


diagram below we see that we can change everything over to 


HDMI. The ident can be a HDMI source from a WD media 
player, the DATV receiver can be HDMI also. The FM is 
treated a little different in that we have to convert from an 
analogue output to a HDMI output to feed the repeater 
switcher, a small price to pay for those still requiring and 
using FM. I have used a 4 X 2 HDMI switcher to allow dual 


transport streams to be implemented at a later date, maybe 
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Now what we need is an encoder/DVB-T exciter that can 
accept HDMI inputs, as luck has it a unit was available from 
provideoinstruments.com at http://www.pviusa.com/. 


sams ai VeCOAX P HO2Z Ho video distributioR QQ 


3/4 

1/4 

8K 
4mbps 
Smbps 
13.063 


000 Im 
eta 


J 
@OO OOm , OOO OO =. 


2 video channels High Definition ial RF Modulator _ 


The unit arrived but it wasn't like that shown in the photo? I 
only purchased one single input board at this stage and the 
handbook was of little use, just sheets of paper. The inputs 
consisted of HDMI, composite and component, however 
composite video went to the red component connector which 
wasn't indicated anywhere in the paper work. 
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I also found the separate audio connectors were back to ar Heent Werner Ore 


(ht 192, 168, 2,196 SRT. Non erate i 


front. The composite feeds once sorted (but not happy) = 
worked ok. NIT TS Loop 


Transport Steam ID 
—_ 


Original Network (D 
RF Frequency 
Bandvadith 


| VECOAX-HD/SD UNIVERSAL INPUT 


@ IPTV OUT 


Y Pb ~ | omen 
ANALOG COMPONENT / CVBS- 


ae f 
Ke ¢ 
Mi | 


Also the web site indicates that the whole system can be set 
using the front panel switchers but that's not the case the 
web management pages are also required to set certain other 
parameters. I did run into problems with the web 
management system as it wouldn't bring up the pop-up page 
to set the LCN. I was using Chrome, however Explorer 
worked just fine. 


The front Panel Control only has the following: 


1. Alarm Status Sab 
2. Input Setting (2.1 to 2.3) om ‘ serrtooo1_ (9.000'- 90:800 Mapa 
3. Modulator (3.1 to 3.7) "Moder on eee 
5. Network Setting (5.1 to 5.6) Serie | (427-127) 
6. Serving Config 
7. Loading (7.1 to 7.2) 
8. Version 
9. For all other settings you need the Web Management 
pages. 
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The idea was to use the HDMI output from the switcher to 
feed the exciter. The web page setting up allows you to auto 
detect the resolution up to 1080 Full HD and is kept as is for 
the best original quality. However, a scaler function can also 
be selected from the web software by un-ticking the auto box 
and selecting output resolution that will bring up another 
menu you will be allowed to scale the input to a lower 
resolution to match your specific requirements. As yet I 
haven't been able to get that part working, as I have found if 
you apply this then it switches back to auto when you select 
Apply? Away to overcome this problem for now is by placing 
an external scaler between the switcher and modulator which 
would allow up or down scaling if required. The Atlona AT- 
HD550 shown here maybe the answer but as yet I haven't 
one to try out. 
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Also selecting 720 x 576 allows nothing to pass. I was able to 
test this as my WD media unit allowed you to set the output 
resolution as required. Also when a composite to HDMI unit 
was used it would not pass through the system. I was asked 
to change to 64QAM, why I am not sure as it's only used 
when using multiple TS systems requiring larger bit rates. We 
have used QPSK here for DVB-T for over 6 years now and it 
works the best. Another annoying problem is that the whole 
modulator will reset itself if a sync break is detected so I still 
need to follow this through. 


Having said all that I left it a few days and went back to it 
after a week and found the scaling did work. I set the WD 
media player to 1080 output and un-ticked auto and selected 
576 as output resolution and the information box on the STB 
indicated that fact. It was handy to have a device that I could 
set to see all this happening. 


I did also managed to play with SDI has I had a composite to 
SDI converter. I then brought a SDI to HDMI Converter 
thinking that I could use that, however only HDMI output 576 
was available so the modulator didn't want to know it. (I may 
now need to revisit this in light of the above scaler now 
working). 
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Once these problems have been overcome then I need to 
interface the HDMI switcher to the repeater controller. If 
anyone would like to provide any suggestions or updates, 
then please email the editor CQ-DATV. The following diagram 
shows the setup for testing purposes. 


To Television 


| 
| 
+—> DVB-T -— 
————> Modulator > 


From HOM! Swe 


DVB-T eA 
Receiver 7 
le— 1283Mihz FM Rx Antenna 
| 
- 1287mnz DATY Rx Antenna 
— prtenns 


Project Update 


Following up on this article, I received some further 
information from PVI. 


One of the problems I have encountered was that every time 
you changed the HDMI resolution, the modulator must reset 
and every time you disconnect and reconnect between HDMI 
inputs the HDMI protocol must be regenerated. 


The analogue component does not of course require 


regeneration. It appears that any HDMI device must redo the 
regeneration, this is by the HDMI technology itself. 
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So we will need to rethink as to where we are now. Maybe a 
scaler external to the modulator and after the switcher, or 
either try SDI or component inputs. 


If anyone has further knowledge on this subject please write 
to the editor CQ-DATV. 


| VK4XRL 
Digital Television 
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RULES FN eee 1 ATV CONTEST 


(Varna 2014 


International Amateur Radio Union 


Goal 


Stimulation of ATV activity by organizing a yearly 
international ATV contest. 


Terms and Definitions 


ATV contest: Competition of licensed or receive-only ATV 
stations in a certain period of time, on each UHF/Microwave 
band on which ATV transmissions are allowed, using the 
mode(s) authorised for that band. The distance between 
stations that make contacts on several bands define the 
number of earned points. 


Repeater: A public (amateur) service that (re)transmits 
received signals that are intended to be received by more 
than one person. 


Station: Any person (or group of persons using one call sign) 
within IARU Region 1 that is able to transmit and/or receive 
Amateur Television signals from their own location or 
remotely, without being a repeater. No more than one 
transmitter may be in use at the same time. 
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Rover station: Any station that is not fixed to one location 
that moves at least a minimum of five kilometres. Every time 
location is changed the moving station should be considered 
as a new Station with the same call sign. For that reason a 
new log sheet and four digit code should be used by the 
moving station. 


Four digit code: Four random chosen digits. The digits shall 
neither be the same (e.g. 2222) nor consecutive (e.g. 4567 
or 5432). 


Contact: Contacts are considered to be valid when a four 
digit code that is transmitted by another ATV station is 
received. Contacts made via repeaters or transponders are 
not considered as a contact. 


IARU locator: The six, eight or ten digits of the Maidenhead 
locator which is related to the longitude and latitude 
coordinates of the actual position of the antennae that are 
used during the contact. 


Vision report: The internationally recognized codes PO to 
Po. 


No picture received 
Only occasional blocks visible 


iP0_|No picture received 
IP1 |Synchronisation with little picture content 


Picture slightly noisy but with good detail and 
resolution 
Noise-free picture 


Occasional blocking 


Solid picture 


Log sheet: A log sheet has a format not smaller than A4, 
containing all information that is needed to judge the 
contacts made and claimed points. It consists of a standard 
cover sheet and data sheets for every individual band (see 
annex 3A). 


1. A standard cover sheet contains the essential information 
required to judge the contest entry. 
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The following information shall be submitted: 


e name and address of the (first) operator, 
e station call sign, 
e IARU locator, 


e bands used, with the transmitted four-digit code group 
used for each band, 


e claimed score for each band. 


The coversheet should show the signature of the (first) 
operator certifying the correctness of the log(s) submitted. In 
case of digital delivery of the log, typed name is the 
alternative of the signature. 


2. Data sheets for every individual band containing the 
following columns in the order named: 


e date, 

e time in UTC, 

e call sign of the station worked/seen, 

e report sent: P# report followed by serial number, 

e report received: P# report followed by serial number, 
e (seen) four digit code, 

e JARU locator received, 

e number of points claimed. 


It is strongly recommended to use the Excel sheet that is 
developed especially for this purpose (see Appendix 3B). 


Responsibilities 
Contestants: Operate within the letter and spirit of the 
contest and in accordance with their licences of their country. 


Stations operating under special high power licenses shall do 
so "hors concours". 
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Completion and delivery of the entry:- 


National ATV manager, VHF manager or the National 
Contest Committee: Judge logs in time, send the results 
within four weeks after the contest to the IARU ATV manager. 


IARU ATV contest manager: Organize, judge logs in time, 
issue results within six weeks after the contest. 


Contest 


Date of contest: The contest will be held in the second full 
weekend of June. 


Duration of the contest: The contest will commence at 
12:00 UTC on the Saturday and will end at 18:00 UTC on the 
Sunday. It is recommended that the national societies will 
run their ATV contests at the same time as the IARU Region 1 
ATV contest takes place. 


Contacts: For contest scoring purposes a participating 
station may be worked or viewed only once on each band. A 
roving station is considered as a new station, every time it 
has changed its location. 


Contest exchanges: The following information shall be 
exchanged during a contact: 


e Four digit code. For each band used, a transmitting station 
shall transmit the four digit code that shall not change 
throughout the contest. For roving stations that changed 
location: both transmissions should be verified by a new 
four digit code. For new contacts with stations that were 
logged before; the roving station should request the 
involved stations to transmit a new four digit code and 
mention those digits as remarks in their log sheet. 
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THIS FOUR DIGIT CODE SHALL BE EXCHANGED IN VIDEO 
ONLY AND SHALL NOT BE TRANSMITTED BY ANY OTHER 
MODE THAN VISION. 

e Call sign 


e Vision report, 


e JARU locator (the location of the receiving or transmitting 
antennae does define the location of the station), 


e Contact serial number, starting with 001 on each band 
used and increasing by one for each successive contact 
on that band, starting from one for the new log sheet in 
use by roving stations). 


Scoring. A two-way exchange of the four-digit code group by 
vision together with the exchange of the other information 
shall score: 


e for contacts on the 435 MHz band: 2 points/kilometre 
e for contacts on the 1.3 GHz band: 4 points/kilometre 
e for contacts on higher bands: 10 points/kilometre 


If only one station received the four-digit code group, and the 
other information was exchanged, the scores for both 
stations shall be reduced by 50%. 


Note: for scoring purposes all valid contacts shall be deemed 
to have taken place over a distance of at least 5 kilometres, 
even if the two stations in contact have the same or adjacent 
IARU locators. 


Entries: The entries must be set out on completed log 
sheets. A copy of the logs shall be sent to the national ATV 
Manager, VHF Manager or the national Contest Committee, 
not later than the third Monday following the contest 
weekend. The submission of the logs implies that the entrant 
accepts these contest rules. 
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The logs will be send at IARU_ATV@uba.be, they will be 
forwarded to the organizing society 


Judging of entries: The judging of the entries shall be the 
responsibility of the organizing society, whose decision shall 
be final. Entrants deliberately contravening any of these rules 
or flagrantly disregarding the IARU Region 1 band plans shall 
be disqualified. Minor errors may result in loss of points. The 
claimed contact will be disqualified for an obviously wrongly 
stated locator, call sign, code number or a time error of more 
than 10 minutes. 


Awards: The winner on each band and the overall leading 
station shall receive a certificate. The organizing society may 
also send certificates to all entrants if they wish so. 


Don't miss the LARGEST single day show in the U.K. 


>’ NORBRECK < 


Radio, Electronics and Computing Exhibition 
by the Northern Amateur Radio Societies Association at the 


NORBRECK CASTLE HOTEL EXHIBITION CENTRE 
QUEENS PROMENADE, NORTH SHORE, BLACKPOOL, FY2 9AA 


on Sunday, April 12", 2015 - Doors open at 10:30 a.m. 


PoODUrPzZz 


Why not come to the Norbreck rally in Blackpool! This will be the 53“ rally organised by 
NARSA, an association of over 40 clubs from the North West, and will feature: 


Over 50 traders - radios, aerials, computers and components at bargain prices 
Over 40 club stands - come and find out about YOUR local club 

Bring and Buy stand - organised by radio amateurs for radio amateurs 
Construction Competition - run by the Warrington ARS (www.warc.org.uk} 

The largest single day rally in the UK - run by NARSA for over 50 years 

RSGB book stand - several local and national officers usually attend the rally 
Radio talk in on S22 - listen in to make sure you get the latest trevel information 
Facilities for the disabled - all the stands are on one floor with wheelchair access 
Hot and cold food and drink available in the hotel at reasonable prices 

Morse Tests - more info on the Region 3 Website - www.rsgbregion-3.org.uk 
For the latest information on the rally visit the NARSA website - www.narsa.org.uk 


Admission £5 (under 14's free) by exhibition plan - Exhibition Manager: Dave Wilson, MOOBW, 01270 761608 


eee nee ee ee 


Page 19 


By Trevor G8CJS 


It's one thing have an idea, another about designing it and 
getting it to work on a bread board, but then how about 
drawing up the circuit to magazine quality and even 
augmenting the design with a PCB. 


I think we can all say we have passed the age of drawing 
pens and etch resistant pens for PCB construction and are 
looking for CAD software. 


Well there is a free schematic drawing package and PCB 
design package called Express schematic and it is bundled 
with Express PCB at:- 


Editors Note: This program requires the Windows 
operating system 
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Simple to install and it will save your work as a .sch file which 
can be revised and edited at any time or exported as a 
300dpi bmp (ideal for any magazine to publish including CQ- 
DATV) and we are happy to accept .sch files). 


Rather than subject you to blow by blow account of how to 
use the express package to create a schematic, can I point 
you at one of the numerous You Tube demonstrations: - 


One picture, or rather a stream of pictures (video), is worth a 
1000 words. 


ok * 


\ 

| 

\s| ds30F4e12 
=| MCLR 


|| rE@ 


| RBI 


The PCB package which will also be part of the download so 
you can also design your PCB layout. It's not coupled to the 
schematic drawing package (always a snag) so you will have 
to select and place the components and draw the traces, but 
this is preferable on a computer screen to sticking transfers 
and connecting tape either direct to a PCB or onto a 
transparent gel, for photo etching your project. 
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Again I will not subject you to a blow by blow of how to drive 
the software and let you watch one of the You Tube video's: - 


www.youtube.com/watch?v=sMafgIIZpDM (apologies for the 
music). 


Again you can save the file this time as a .PCB file and we are 
happy to accept these files for publication. But first you might 
want to produce a PCB, drill it, populate and test it. 


Unfortunately the Express file is not an industry standard so 
it needs converting if you want to use a PCB manufacturer 
see:- 
http://www.robotroom.com/CopperConnection/Converting- 
Express-PCB-Files.html 


The student edition $25 (approx £16) would be required:- 
http://www.robotroom.com/CopperConnection/Buy.html 


So this might not be the ideal CAD software, do your 
research on file formats and prices before you start any 
serious design work. 


There are numerous companies geared up to small number 
runs, they do this by adding your work to other peoples 
projects and producing a larger PCB run of multiple projects 
and then extracting your PCB from everyone else's 
afterwards, usually identified by some unique labelling in the 
solder mask. 


But why not have a go at home photo etching, by printing 
your artwork onto a transparency and using PCB board pre- 
coated with a photosensitive coating. 


The transparencies work best on a laser printer but even then 
can lack contrast, but if you print out two copies and then 
double them up for a contact print, you will not have too 
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many problems, again can I point you at You Tube, for a full 
demonstration of this process: - 


https://www.youtube.com/watch ?v=tWnfnt2rNoo 


As you will see from the demonstration, with a little bit of 
care and TLC you can end up with a PCB, it won't have plate 
through holes or solder mask, but well it does have heart. 


Other CAD software exists and its worth exploring them all 
particularly if Express PCB does not generate the file format 
that the PCB company you want to use requires. There will 
always be a time and effort overhead in learning to drive any 
software, but You Tube is full of help. 


http://diptrace.com/download-diptrace/ this package has 
various download options from a 30 day free trial to a not for 
profit free version and again there are tutorials on You Tube. 
https://www.youtube.com/watch?v=UL7LyMpC1WQ 


This is a far more comprehensive package than the Express 
PCB and it will allow you to import schematics, unfortunately 
not the .sch files of Express. 


Cross platform 


For a cross-platform solution (Windows, Mac and Linux) there 
is the Eagle package. A free (Lite) version is available from 
http://www.cadsoftusa.com/download-eagle/freeware/ 


The following limitations apply to the EAGLE Light Edition in 
general: - 


e The useable board area is limited to 100 x 80 mm (4 x 3.2 
inches). 


e Only two signal layers can be used (Top and Bottom). 
e The schematic editor can only create one sheet. 
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Apart from these three limitations, the EAGLE Light Edition 
can do anything the Professional Edition can do. You can 
even load, view and print drawings that exceed these limits! 


Confusingly, Eagle also uses .sch files which, of course, are Zeitschrift fiir Bild- und Schrift-Ubertragungsverfahren 
not compatible with those produced by Express! ‘ Seco 


Another cross platform software package is Kicad and also 
free. This is a very full functioned program, capable of both 
drawing the schematic and pcb layout. 


http://www.kicad-pcb.org 


So it is horse for courses:- how complex are your projects, do 
you want to be able to use a PCB manufacturers and get a 
result complete with solder mask and plate through holes or 
do you just want something simple for a single layer home 
etch. 


pare British Amateur 
Television Club 


The club provides the following for its members: 


A colour magazine, CQ-TV, produced for members 
in paper or .pdf (cyber membership) formats. 


Web site — where you can find our online shop stocking 
hard to get components, software downloads for published 
projects and much more. 


A members forum at www.batc.orguk/forum for help, 
information and the interchange of ideas. 


A video streaming facility at vww-batc.tvy which enables 
repeaters and individual members to be seen worldwide. 


An annual Convention held in the UK where you can meet BEATC| 
other members, visit demonstrations and listen to lectures. = 


Ma} ae ee as ES ee 
Meet other club members at the BATC stand 


at local rallies across the country. ' ; TV Amateur is a German Language ATV Magazine It is 
www.batc.ora.uk : published 4 times a year and if you would like to 
9 subscribe go to http://www.agaf.de/ 
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Write for the CQ-DATV Magazine 


CQ-DATV NEEDS YOU! 


Without reader input CQ-DATV would be an empty PDF file 
(which I don't think many people would find particularly 
interesting). We are always looking for articles, reports, 
anything! Even small things like letters and desktop screens 
help fill the magazine. 


Guidelines 


The single rule for an article is that it must somehow be 
linked to ATV or one of its many derivatives, CCTV, 
repeaters, aerials/dishes etc.Write your article in whichever 
software you choose. I would recommend LibreOffice (this is 
cross platform). But please spell and grammar-check it! 


DONIOUE 


Language 


If your first language is not English, don't 
worry. We will translate your copy using 
online translation software and then one of 
the proofreaders will smooth it into English 
and correct any grammatical or spelling 
errors that these translation services 
sometimes create. 


Writing 


There is no word limit for articles, but be 


advised that long articles may be split 
across several issues. In your article, please 
indicate where you would like a particular 
image to be placed. We will try to adhere to 


this, but page layout may require us to 


move them around a bit. Please do not use 
any formatting in your document. 
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Images 


Images should be the best resolution 
possible, not cropped or reduced in size 
and in PNG format (preferred), or JPG with 
low compression.Images can be embedded 
in the document to show their position, 
but must also be included as separate 
image files. (PNG or JPG) 


Intellectual property 


»G Please attribute anyone else involved in 


the article and seek their permission for 
us to publish it.Copyright remains with 
you and if anyone else wishes to reprint 


Ms wm Bo > 
op Los & any of our copy they should seek your 


permission to do so. Sorry, we do not 


~ 2 pay. CQ-DATV is a free magazine and 
AG LO} distributed around the world. The library 


of back issues is open to all as a free ATV 
resource. 


CQ-DATV needs you! ' Please also check the Information page 


at the end of the magazine. 


When you are ready to submit your 
article, please email it to:- 
editor@cq-datv.mobi 


MY FINGER 
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24cm Repeater input for GB3FY 


By John G3RFL 


Adding a second input to GB3FY has long been on the cards. 
When it comes to repeaters, is it a good idea to apply for a 
NOV and hope it is possible to make it work or should we see 
first if it is practical ?. The intention is not to remove the 
10GHz FM receiver, but to look at what would be involved in 
providing members with the ability to switch the input to a 
23cms receivers using DTFM tones. The hardware had to be 
designed and constructed and that landed on my desk 


DTM 
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Most of the chips are standard technology, the HT9170 is a 
purpose built decoder. It is programmed by a ds30F4012 PIC 
and the MAX4023 provides the video and audio switching. 
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Designing a circuit is one thing building another. The 
prototype worked well on the pin board, but in order for it to 
be tested in GB3FY a slightly more robust construction was 
required. So it was down to the garden shed to run up my 
new PCB etching tank, which I will get around to writing up 
for CQ-DATV, I promise. Once the PCB had been etched 
drilled and populated and the PIC code written and debugged 
it started to look quite smart. 


The PCB was a good start but I had one or two omissions on 
the prototype C8 C10 needs a cut in the print and I had 
omitted pads for the Xtal C1 and C2, but these were wired 
under the PCB. Some decoupling was added under the PCB 
using surface mounted decoupling capacitors on the square 
pads and C7 was added. Otherwise it worked first time and 
as a one off I decided not to revise the PCB artwork and 
rebuild to a final version, as it would have been another day 
in the cold shed that I could really do without. 


The MAX 4023 was mounted on a header plug so as to avoid 
introducing surface mounting technology to an otherwise 
simple PCB design and C12 was added across R4 to make up 
for a little HF loss in the switcher chip, (don't think I deserved 
that). 


- 7 —. 
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The LCD display is going to be vital for onsite visits if 
problems occur and well when you have a micro running why 
not add the code to drive a display via the I2C bus. 


Ted G4MXR not sure if he won or lost the toss to fit 
the Alford Slot 


Alford Slot and its mounting brackets 


Any receiver is of little use without an aerial and well the 
design construction and adaptation fell to Stuart G6BNHG. and 
Ted G4MXR 


Sometimes I get the better end of the stick an although my 
PCB etching shed is not the warmest place to spend a day it 
beats climbing the mast and fitting the Alford slot. Also gave 
me time to add rather pleasing box to finish off the unit 


The next stage is to test the technology and we might even 
have it running for the Norbreck Rally Sunday the 12 of April 
as a manned demonstration for that day only, you never 
know. I have put the PIC code on the CQ-DATV download If 
you need any more details you can always contact me via 
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DATV-Express Project - Febuary update 


report 


Ken, W6HHC, has been unable to submit a report this month 
due to the loss of his wife through bereavement. He has 
asked me to include the following statement: 


"Ken W6HHC dealt with the illness, death and burial of his 
wife in February." 


Things have been fairly quiet on the Express hardware side 
and most of what I have been doing has been for the 
upgrade of my own DATV facilities. 


A fair amount of time has been spent on investigating Digital 
Pre-distortion (DPD). This has shown that useful 
improvements in the transmitted spectrum can be gained 
through this technique. However it will require a new board 
design to achieve the full potential of the method. 


Some work has been done on making DATV-Express usable 
in a Windows environment. I have written a small program 
that runs on a Windows P.C monitoring a UDP socket 

and sending the received transport stream to the Express 
hardware for transmission. 


I am using the signed drivers from the HPSDR project and 
the libusb library for the USB interface with Express. 


My current test set up uses vMix (a commercial Windows 
based video mixer from a company in Australia) for video 
capture and mixing. This outputs the video and audio 

as 2 directshow capture devices. I then use a directshow 
filtergraph to do the MPEG encoding and transport stream 
multiplexing and UDP framing. The UDP transport stream 

is then sent via the loopback address to the Express Server 
application which transmits it over the air. It would also be 
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possible to use FFMPEG in place of the filtergraph. As you can 
imagine this opens up a huge number of possibilities. 


The basic version of vMix is free, it supports 4 SD inputs, two 
of which can be capture devices. The others can be captions 
or a virtual studio. If you want to do HD you will have to pay 
for a licence but compared to other such programs they are 
not too expensive. 


The quality of the transmitted signal will depend on how good 
the 3rd party codecs and multiplexors are. For further details 
you can look at my blog http://www.g4guo.blogspot.co.uk/ 


The last few days I have been working on a networked DATV 
box. This consists of a DATV-Express board and an Odroid C1 
board in a small Hammond box that sits on my home Gigabit 
network. The Odroid Ci is a quadcore ARM board which costs 
the same as a Raspberry PI 2. On the plus side it has better 
USB/Ethernet IO than the PI but on the downside it has 
poorer software support. 


To manage the box I am using a Web interface, I have an 
Apache webserver server running on the Odroid which means 
I can control the system via any web browser. I am a total 
novice at this sort of stuff though so progress is slow. My own 
goal is to have the studio located in the nice warm house and 
the noisy transmitters located in the cold unheated brick 
shed in the garden. 


Yesterday for the first time I was able to transmit DATV from 
the shed, the webcam video coming from my Windows 7 P.C 
in the house and the transmit receive switching being done 
from an old iPhone 5 mobile phone. While it showed up some 
issues with the CGI script it did work using 3 entirely different 
OSes with about 1 sec delay across the system. 


The aim is not to produce an off the shelf set up for others 
but instead produce the building blocks that will allow people 
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to experiment and come up with their own novel solutions. 
There are just so many different approaches open to us. Digital Amateur TeleVision 
The Express team also supports the narrowband (<1 MHZ Sa eee Exciter/Transmitter 
BW) DATV community and was represented recently ata i 
UK/France discussion on future paths for narrowband. The — now available from 
emphasis seems to be moving from transmitters to better 
receiving equipment with a number of projects in the 
pipeline. 


I continue to scan the Web for new and interesting 
technologies that can be used for DATV in the future. There is 
always some interesting new silicon just around the corner! 


I apologise for the rather egocentric tone of this report, 
hopefully normal service will be resumed soon. 


Kind regards to everyone from the DATV-Express team. 
A more affordable DATV exciter can now be ordered 


- Charles G4GUO Fully-assembled and tested PCBA 
DVB-S protocol for DATV (using QPSK modulation) 
A pre-production DATV-Express board Can operate all ham bands from 70 MHz-to-2450 MHz 


RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many 
variations of 1Q modulations 
“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 
As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 
Requires PC running Ubuntu linux (see User Guide) 

e Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


register on the web site 
to be able to see 
the PURCHASE page 
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Moving on with film making - Part 4 


By Trevor G8CJS 


In part 3, I said that sound would often be the part of your 
film which would let you down the most and that in camera 
microphones are just not adequate. Well the BBC click team 
recently visited the Mobile World Congress in Barcelona. In 
an attempt to show how powerful the modern mobile phone 
is they decided to film the event on mobile phones and the 
first problem they came across was sound and in-phone 
microphones. A lot of external mics and pluggery was 
involved in getting around the problem see:- 
http://www.bbc.co.uk/iplayer/episode/b055r0cm/click- 
07032015 


Samsung are about to launch the NX500 which has 
interchangeable lenses and will film in 4K, there are lots of 
reviews out there, but it looks like a cut down NX1 their 
flagship DSLR and has the same sensor and image 
processing, I think the Samsung NX 500 would have been 
my choice to film the event and at $800USD which I suspect 
will be around £600 in the UK including a mid range zoom 
lens it is probably less expensive than some of the mobile 
phones, but then do you want to make a film or a telephone 
call. https://www.youtube.com/watch?v=9Yo06ZQmpquE 


Ok enough of the ads, lets loose the pipe dreams and look at 
using kit. So far we have used in-expensive editing software. 


Sorry it is a BBC link and may not be available beyond the UK Why should we want to go upmarket, well one reason is 

this is beyond the control of CQ-DATV. In the summing up Codec's, this seems to settling down a little now so if you 
they also commented about the mobile phone lens which update the camera you are not always forced into a new 
cannot have its focal length adjusted. Its pity they limited software update in order to edit the film. Base level software 
themselves to mobile phone technology as some of the still does not have some of the features you will soon start 
cameras would have got around this and probably allowed needing. 

them to film in 4K, the new Ultra Hi-Def standard which we 

are yet to feel the impact of. My favourite function is a waveform monitor, I am still a 


video engineer at heart and to be able to see levels, pedestal 
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and make adjustments..well I feel like an engineer again. I 
don't want to see PAL I think we left that behind some time 
ago and the vector scope never made it into any of the 
packages except as an NTSC display. A sequential RGB or 
parade display is really helpful when it comes to colour 
balance. 


Let me give you an example I am part of a scuba club and if 
you really want to mess up colour balance then try filming 
underwater, where colour balance changes with depth, the 
deeper you go the more the spectrum is corrupted starting 
with the loss of red light. 


Absorption of colour underwater 


The fix is to constantly adjust the camera white balance as 
you go deeper, but well you have other things on your mind 
and pictures that lack red are often the result. 


You can see by looking at this frame grab, the camera still 
had the white balance from the surface and had not been re 
adjusted for depth, if you were in any doubt look at the 
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waveform monitor which is part of the software. I should at 
this point say that is me in the foreground, so I am not 
filming which I hope makes me part of the solution and not 
the problem. 


The pictures have been heavily compressed to fit on the SD 
card which does not help when you start to add something in 
the order of 20db's of gain, but you are aware of the 
improvements in my dive buddies red sleeves and the orange 
strobe light on my left shoulder. 20db's of gain at video 
bandwidth will have introduced some noise, but it is still an 
improvement and all I have done is match the blue and 
green levels. Always a good start but not all pictures will have 
equal amounts of Red Green and Blue. 


The trick came from the old photo labs, where they produced 


cheap prints and had to remove colour cast from prints that 
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were shot in various lighting conditions often by people who 
knew very little. If you had spent the evening photographing 
some spectacular sunsets and then had them processes at a 
photo lab the results were very disappointing and prompted a 
rise in photographers shooting slides, which did not have this 
process in the chain and where what you shot is what you 
got. 


You could still mess up a spectacular sunset on video by 
tweaking all the colours to the same level. The waveform 
monitor helps, but you still need some grey matter, not in the 
picture but between your ears. 


Also if the colour is not there it's hard to put it back, no 
matter what kit you own, there are some very narrow 
spectrum light sources around, Gymnasiums that were lit by 
blue mercury lights and covered too much of an area to light 
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with a couple of photo style lights, thankfully the old sodium 
street lights that are devoid of red are disappearing fast. 


Remember when you white balance the camera your are 
adjusting the pictures before compression and this will yield a 
better result than any software working on pictures after 
compression. 


Sunday 12 April 
NARSA 


The North of Englands Largest Rally 


CQ-DATY \5 
will be at 


> NORBRECK 


on Sunday April 12th 2015 
Please drop in, say hello 


and watch GB3FY in action 
See some of the home 
construction projects first 
hand,talk to our engineers 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (rwsmaltniat) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


Email editor®@cq-datv.mobi to advertise here 


CQ-DATV 
Free ATV. 
eC Magazine 


Issue >| CQ-DATV © 
20 
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DATV News 


ISS Ham TV update 


During this past week, signed copies of the Ham TV Technical 
Agreements were received by the European Space Agency 
(ESA), ARISS US, ARISS International and ARISS Europe 
giving ARISS custodianship over the Ham TV system on 
board the ISS. 

David Jordan, AA4KN, ARISS PR, aa4kn [at] amsat.org 


Stanford's aluminium battery fully charges in 
just one minute 


Lithium-ion batteries have been a boon for the modern world 
-- they've replaced the heavier, single-use alkaline type in 
everything from wristwatches to jumbo jets. Unfortunately, 
these rechargeable cells are already struggling to keep up 
with our ever-increasing energy needs. But a new type of 
aluminum-ion battery developed at Stanford University is not 
only less explode-y than lithium, but also can be built at a 
fraction of the price and recharges completely in just over a 
minute. Best of all, "Our new battery won't catch fire, even if 
you drill through it," Stanford chemistry professor Dai 
Hongjie boasted in a recent release. 

Unlike earlier aluminium batteries, which generally failed 
after only about 100 recharge cycles, Stanford's prototype 
can cycle more than 7,500 times without any capacity loss -- 
7.5 times longer than your average li-ion. The aluminium-ion 
cell isn't perfect (yet) as it can only produce about 2 volts, far 
less than the 3.6V that lithium-ion an muster. Plus aluminium 
cells only carry 40 watts of electricity per kilogramme 
compared to lithium's 100 to 206 W/kg power density. 
"Improving the cathode material could eventually increase 
the voltage and energy density," said Dai. "Otherwise, our 
battery has everything else you'd dream that a battery 
should have: inexpensive electrodes, good safety, high-speed 
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charging, flexibility and long cycle life. I see this as a new 
battery in its early days. It's quite exciting." 

Video at https://youtu.be/RWZE2Bh48fM 

SOURCE: Stanford University 


DVB-T live from edge of space 


In October 2014 HB9AW (Switzerland) succeeded in receiving 
the first ever DVB-T live video in HD quality on 70 cm from 
edge of space. The high altitude balloon video camera shot 
the whole flight up to 36500 m peak hight and back 
transmitting live in 2 MHz rf bandwidth with only 500 mW 
power. On the ground at Kanton school Sursee brilliant HD 
video was recorded, even at 100 km distance a steady signal 
was received thanks to circular antennas and OFDM 
modulation from a HiDes TX. (info: DH6MAV) 

Klaus, DL4KCK - www.agaf.de 


Lecture on Digital Television 


Koert PALKW held on VHF day, on April 25th in Apeldoorn, 
Koert PALKW delivered a lecture on DATV. This was be an 
overview of the operation, along with practical guidance. n 
addition, there was a discussion on the developments of 
DATV including narrow-band DATV on the two meter band. 
wy al me 


a 
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DATV News 


Circuit Gem 


Ever had a problem with Coax relays that just want more 
than 12V, something that can bite when you are out portable. 
Chris PA3CRX came up with this in his Veron ATV column, 
12v in 26 volts out. 


1A 60V Schottky 
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Amateur Radio Roundtable 


It's time for Amateur Radio Roundtable, a live weekly ham 
radio webcast and shortwave program which can be seen at 
W5KUB.com every Tuesday night at 8 PM CDT (0100 UTC 
Wednesday). 


We have expanded our show and are simulcasting on 
shortwave radio station, WTWW on 5085 KHz on Tuesday at 
8:00 CDT (0100 - 0200 UTC Wednesday). We have been 
getting listener reports from around the world. 

The show covers a wide range of topics for ham radio 
operators, electronic hobbyists, and shortwave listeners; such 
as, balloon launches, Satellite, go-kits, emergency 
communications, SDR, digital modes, DXing, home brewing, 
and more. We are adding another segment for our shortwave 
listeners. Ted Randall, WB8PUM, from QSO Radio Show will 
be joining us each week as a co-host. 

This week’s guests are Louis Calestini, KG7POU, discussing a 
new ham radio group, Amateurradioclub.net which helps 
people get their license. Joe Eisenburg, KONEB, will also 
discuss hamfests and kit building. 


To watch Amateur Radio Roundtable go to W5KUB.com, click 
on Live Events. To join the chat room, sign in with your 
existing User Name and Password. If you don’t have a user 
name and password, just enter your call or name, leave the 
password blank and click sign in. If you are listening on 5085 
KHz, provide your location and signal report through our chat 
room. 


We need your help with topics. If you have a specific subject 
that you would like to present in a future show, send an 
email to tom@WS5KUB.com. 

Join us for fun and interesting discussions. We'll see you on 
the webcast! 

Tom Medlin, W5KUB 
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DATV News Didn’t we do well 


Google has now launched its "is your website mobile friendly 


Mobile-Friendly Test s+ campaign" along with an online test 
https://www.google.co.uk/webmasters/tools/mobile-friendly/ 


We looked at some of the UK's ATV sites and well 


congratulations Ian, CQ-DATV site is mobile friendly. 
http://www.cq-datv.mobi/ 


The site was built using the Zurb Foundation framework that 
ensures that the site displays correctly on all screen sizes. 


| Awesome! This page is mobile-friendly. 
Sad to say that not all ATV sites are able to pass this test. 


How Googlebot sees this page Mobile-Friendly Test s- 


http www censored by Trevor 


Not mobile-friendly 


Page appears not mobile-friendly How Googlebot sees this page 


CQ-DATV 


ulces whieh are blocked 0 


Text too smail to read 


us HO ¢ - 
ome 
A compendium of all the X< Mobile wewport not set 
DATVialks to date (1 to 12) is 
row available from the eBooks This page nay appear not mobie-thereit, because the 
eae o te mn oOo om bad f 
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2015 ARRL/TAPR DCC (Digital 


Communications Conference) 


The 2015 DCC will be in Chicago on October 9 - 11 in the 
northwest suburb of Arlington Heights not far from O'Hare 
airport. 


The DCC has two full days of Technical presentations on 
Friday & Saturday and on Sunday morning a deep dive into a 
technical subject. 

On Saturday there is a full day of concurrent Introductory 
sessions.Be sure to register for the DCC and reserve your 
hotel room early. DCC information is available at: 
http://www.tapr.org/dcc 

Look forward to your participation in the DCC. 

TAPR at Dayton Hamvention 


TAPR will have booths, forums and a joint banquet with 
AMSAT at the Dayton Hamvention. 


Details about TAPR activities at the Hamvention are available 
at: http://www.tapr.org/dayton 


T Advancing the 
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Make your reservations now for three days 
of learning and enjoyment at the DoubleTree 
by Hilton Chicago — Arlington Heights hotel. 
The Digital Communications Conference 
schedule includes technical and introductory 
forums, demonstrations, a Saturday evening 
banquet and an in-depth Sunday seminar. 
This conference is for everyone with an 
interest in digital communications—beginner 
to expert. 

Call Tucson Amateur Packet Radio at: 

972-671-8277, or go online 
to www.tapr.org/dcc 
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Editorial 


Welcome to CQ-DATV 23 a lot has happened since our last 
issue, first off our download counter is moving at around 
1000 issues a week, a large part of that count is downloads 
of our back issues. Interpreting that data is difficult, but it 
looks like we are reaching new readers who like the magazine 
and are downloading the back issues they missed by joining 
late. 


April 12 saw us visiting our first mobile Rally and talking to 
the public. This was a pleasant surprise, the expectation was 
to hand out flyers and explain ATV and CQ-DATV's role in the 
hobby, what actually happened was a great number of our 
readers turned up already pleased with our offering and 
wanting to shake hands and congratulate us. All-round a very 
pleasant day, the full story is further on in this magazine. 


In the last issue we also communicated the changes to the 
Region 1 ATV contest, which has had a date change and the 
duration extended, we expressed doubts as to why the 
duration changed. 


What we did not expect was the emails this created. Seems 
CQ-DATV is read in IARU circles, my thanks for all the 
feedback and the bottom line is there were no mistakes, the 
extended time and date changes we deliberate, to this end 
we have published an extract below from PA3CRX's email: 


Dear Sir, 


Reading your April CQ-DATV magazine about the IARU ATV 
contest, I confirm it was really intended to have the extended 
time periods. 


Originally it was requested by the RSGB and discussed during 
the IARU meeting in Vienna. As a result, the VERON 
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(Netherlands) did more investigation and discussed the issue 
in the IARU Wiki. 


ATV operators do not really like contests. Therefore in the 
Netherlands we call it ‘activity weekend’. No need to join the 
contest for the total duration as some of us have social 
obligations. 


Switching to June was originally not intended to increase 
activity, it was a request by the RSGB to drop the September 
date. Conditions are better in June and we look forward to 
more activity. Chris van den Berg, PA3CRX. 


Let's hope the new initiative brings some life back into the 
Region one ATV contest, but we take Chris's point. ATV is an 
active hobby and often sees more construction and 
development at circuit level than the contest operation side 
and as such should not be judged by contest activity alone. 


Yes we have our share of appliance purchasers and 
operators, but they are a small part. In the digital field DATV 
Express and DigiLite have shown this, where both 


outstanding products have be developed by amateur for 
amateurs. 


fi Like us on Facebook 
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While on the subject of engineering in this issue we have :- 


e A very clever micro controlled video router designed by 
Wouter PA3WEG. 


e Mike G7GTN has been working on the Ardunio again. 
e Mike Cox has rescued Richards electronic test card. 


e Trevor G8CJS has reported back from the NARSA rally and 
written the final instalment of moving on with film making. 


e We have an ATV report from Paraguay by Detlef DH7AEQ. 


e Ken W6HHC has produced his DATV express report for 
March 


We also have all the usual news and editorial comment. 
So please Enjoy CQ-DATV 23 


CQ-DATV Editorial Team CQ- D A TV eS 


dotmMoBI 


| ee 


Email editor@cq-datv.mobi to advertise here 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 
liability for loss or damage resulting from readers 

Pere choosing to apply this content to theirs or others 
Used with permission of Management Pocketbooks computers and equipment. 
The CQ-DATV Production team 
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I2C Device Bus Scanner to Video Output 


Project 
Mike G7GTN 


scam bus 


My Project Purpose 


To scan the I2C bus of a television project under 
development and display the address details of all devices 
connected to the bus via a composite video output. The 
Black & White software generated video signal can be either 
PAL or NTSC by simply making a change to just one line of 
code. 


Circuit Diagram 


The circuit is very simple, the prototype being based on a 
readily available Ardunio UNO board. The video output DAC is 
formed by two resistors 1KQ & 470Q these being connected 
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CON’ R1 
D9 2 
1 VIDEO 
D7 2 OUTPUT 
470R CON2 
GND 
SCAN CLEAR SCREEN 
CON 1 S14 CON2 S2 
La La 
GND GND 


p4 CON3 S3 CONNECTIONS 


al 


GND 


D4 - D9 Are Digital I/O Pins on the Ardunio 
Microcontroller Module 


to Digital I/O pins 9 & 7 respectively. 


The three pushbuttons do not require any pullup or pulldown 
resistors as this is handled within the code. The only 
required user controls are the start scan & clear screen 
button. 
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A4 3 1 SDA CONNECT I2C DEVICES 
A5 SCL HERE. 
GND 1 3 GND Found 
Foy 
CON2 hd 
GND GND Found a 


Analog A4 = SDA, Analog A5 = SCL 
I2C Connections on the Ardunio Microcontroller 


Firmware 


To compile the code within the Ardunio IDE you first have to 
install an additional library called TVOut which contains all 

the interrupt driven video generation routines and associated 
screen fonts. This file is attached in the project code archive. 


Once correctly installed load the I2CAddress.ino file and to case this up as a bench test unit for under A£5 as a simple 
upload in the usual manner. The code will scan for up to 127 but dedicated unit, to be pulled out and used when so 
devices on the I2C bus. required. 

Operation References 

Once you have connected both the SDA & SCL lines to your The file "I2CAddress.ZIP" containing the required code is 

I2C Device along with a suitable composite video monitor available from the usual CQ-DATV file download location. 
pressing the Start button will initiate a device scan. Shown in 

the photograph is a scan that I did with two I2C devices http://www.cq-datv.mobi/downloads.php 

connected (16X2 LCD with I2C backpack module, DS3231 

RTC module - also contains an Eeprom) the result returned http://code.google.com/p/arduino-tvout/ 


being the individual HEX addresses of all devices. 
http://en.wikipedia.org/wiki/I%C2%B2C 
Conclusion 


Whilst this might seem at first glance like a somewhat 

unusual project to feature In an Amateur Television Based More pictures on the next page 
Magazine, has uses as a quick bench test unit to verify that 

the I2C address you think is correct is actually so. Using one 

of the small eBay Ardunio Nano boards will be easily possible 
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Connections reminder screen (if button fitted) 


Sel DEVICE Conner trons 


= | 1 " Poa 4A Don't miss another issue! Subscribe Today 


USA $22.00 year, Canada/ Mexico $25.00 year DX 
_ $32.00 year (US $) Cyber: $15/yr. Visa, M/C, AMEX, 
at 4 et ps4 am PayPal via Internet: 

Tena TPu ial et Cheques or Money Orders to P.O.Box 1594 Crestline 


RES a a cee red nen 


Published by ATV Quarterly tel (909) 338-6887 email: 
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In Barcelona, ATV is growing in popularity. There is already a 
group of 35 enthusiasts on 3cm ATV. 


Benjamin EA3XY explains that they have an ATV Beacon 
which is 512 meters ASL and located at JN1i1bk. The next 
stage is to add a 23cms FM input and at a later date switch 
from FM to DATV. The permit for an unmanned repeater was 
expected in March, meanwhile some local tests using 1w are 
taking place. 


The Beacon uses a slot antenna, but instead of a rectangular 
waveguide design, the Beacon uses a round design in which 
seven columns of eight slots have been cut. 


Next to each slot a hole is drilled, in which a 'Monopole' is 
inserted and soldered. In order to seal the assembly is 
encased in a_ polycarbonate tube. 

This was designed by I4BER and constructed by I4TTZ. 


Left: 23cm ATV receiver 
design by PE1EZU built by 
PE1ACB 


Right: Slot antenna 
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ATV video switching matrix 


By Wouter PASWEG 


For ATV, it is sometimes handy to be able to switch a video 
source on to multiple outputs, and to route video around the 
ATV shack. This can be done with a video switching matrix, 
or video matrix in short. 


Around October 2013 I had some discussions about such a 
matrix with a group of ATV enthusiasts. Herman PBOAHX 
knew of a design to achieve this, but was talking about 
multiple obsolete ICS. 


If there is one thing I hate, it is designing around obsolete 
stuff! It can not be this hard! 


I was right...many ICs exist to achieve the matrix switching 
function, some of them are easy to obtain for me. So I 
decided to leave all existing designs behind and design 
around the Fairchild Semiconductor FMS6501AMTC28xX IC. 
This is a 28TSSOP package SMD component. SMD is not a 
problem for me. In fact, I prefer it over through hole. 


Design criteria 


e fast design, we need it now, not in a year 

e correct design, no dirty hacks 

e No cheap chinese sh*t, but quality components 
e relatively compact 

e composite video 

e software controllable 


Herman PBOAHxX is the "launching customer". He decides 
about features if things are unclear. 
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Design process 


I set off finding affordable, simple ICs to do the job. The 
Fairchild FMS6501 (datasheet) is "farnellable". You can buy it 
from Farnell, order code 2301764. This IC has all the 
functionality we want, and the design is a breeze using such 
an integrated circuit. As always, the data sheets contain a 
few contradictions. 


Early on in the project I brought on board Martijn, because I 
do not have the skill to make a nice I2C library to control the 
matrix. I will probably have succeeded to control the IC, but 
in a very messy way, and without user interface. 


Since I already used the Raspberry Pi as test image 
generator, it was easy to include that in the matrix. 


Originally, I had thought to use the Arduino Nano for the 
task, and this influenced the power supply design. The output 
of the Pi can also be routed into the video stream. If you 
attach a video grabber to the Pi, you can also route a video 
output towards the pi for recording video, creating overlays 
or taking snapshots. 


Early on, a couple of ideas were bounced back and forth 
between the local ATV enthusiasts, generating many ideas. In 
the end, I had to limit the implementation of those, to end up 
with something relatively simple, but fast. Revision B may 
contain more nice-to-haves. 


The schematics and PCB layout were done in cadsoft EAGLE, 
and some early screenshots were circulated for comments. 
Lots of ideas were discussed in video conferences. 


It is work in progress, so things may still change as further 
improvements are made. 
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a populated. Leaving the regulator in place will not damage it 
- as long as the input is not shorted. 


9 NOTE: The power supply is not designed to deliver 
- : substantial amounts of power. Although the chip can deliver 
1.5A no problem, the heat sink area is not sufficient to 
' dissipate the heat. 


ARR 


WARNING: the I2C lines are 5V, and the Raspberry Pi 
LET OP: TOP VIEW = expects 3V3. The chip may be used at 3v3, but I did not 
Connectoren aan BOTTOM gemonteerd © check its performance yet! 


“11 Each video input and output consists of 75 Ohm BNC straight 
PCB mounted connectors, Amphenol type B6251G3-NPP3G- 
75T, to allow the board to be fitted in a case attached to the 
BNCs. These BNCs can also be reversed to the other side of 
the PCB, to allow internal connections for, for instance, the 
Raspberry Pi video input. Each in- or output is AC coupled, 
and terminated in 75 Ohm. On the outputs, the 75 ohm 
resistor is optional. Mount it in case the load is high 
impedance. This is not recommended unless no other option 


Design description is present, for instance if a high-impedance device has an 

attached cable. I have seen some cheap chinese video 
The heart of the system is the aforementioned FMS6501. This monitors that have 10kOhm input impedance and no real 
IC runs at a minimum voltage of 3.135V, but is typically coax inputs. 


specified at 5V. It was decided to run the IC at 5V. 


A small 5V linear power supply is formed around U2, 
LM1086CS-5.0. This includes the protection diode, buffer 
Capacitors and power LED. This supply was meant to be 
available on header SV1 but in revision A, I forgot to route 
that pin. 


The I2C interface also goes to this header, and has optional 
pull-ups to VCC. The address of the chip is selected by SV2. 


The power supply pins can be used to take 5V from the 
matrix, or to feed power into the matrix if the regulator is not 
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Software 


The Raspberry Pi is used to control the matrix using software 
made by Martijn PBONER. The first test code he sent me 
worked straight away. 


The Raspberry Pi is controlled through the user interface, 
made by BitWizard. This interface provides a 4x20 LCD and 6 
buttons, to control the matrix. The code is written in python. 
A library is available from Martijn for the FMS6501. The 
library (atv.py) is part of a bigger project with several 
libraries in it, called "bw_library". These are support libraries 
for BitWizard products such as the used interface. 


The example code is alSo work in progress, but at the 
moment the software enables you to: 


e Control! the input to output routing 

e Control the gain settings 

e Work in progress: control the video clamping 

e Generate test card images on the raspberry Pi output 


The atv.py library presents you with the fms6501a object, 
that handles the routing, gain, clamping and initial setup for 
you. Defaults can also be loaded from a file, so the matrix 
loads these at startup. 


The build 


After the PCB was done, some things needed to happen. 
Mainly putting the matrix in its case, add the power supply 
and control stuff, and software testing. I assembled the PCB, 
with all small parts first. After this the bigger parts like the 
coupling electrolytes. Finally, the BNCs were added. When I 
hooked up my Raspberry Pi and loaded one of Martijns first 
trial scripts, I could now route video! So it was first time right 
on both hard- and software. After this experiment, the board 
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was given to Martijn for further testing and integration. 


In the mean time, Terry had started milling the front and 
back panels of the case. This case was already bought by 
Herman for the purpose. Terry milled the front and back 
panels to fit he matrix PCB and power entry in the back, and 
the Raspberry Pi and User Interface in the front. The final 
product can be seen below. 


= ate ht— | Bos sine 


Image Credit: Martijn Moeling, PBONER 
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The *5V pins in the OC can be used b supply he PCB 
8 is also possDie to sink a smal current(200mA) A needed GND UU 
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Address GND 


20/02/2014 23:17:08 f=1.04 WAEAGLE\Projects\ATV\VideoMatrix-REVB\VideoMatix-REVB sch (Sheet: 1/1) 
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Revision B schematic 


NOTE: NS components are optional (Not Soldered) 
public release Confidential unless noted otherwi 


Sheet: 1/1 | (c) PASWEG | 
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DATV-Express Project - March update 


report 
By Ken W6HHC 


DATV-Express efforts remained quiet in March. 


Art WA8RMC has several HiDes UT-100B users on the ATCO 
DVB-T repeater WR8ATV that have difficulty changing the 
factory-default PID values on UT-100B transmitters. Three of 
the UT-100B PIDs are different that the PID values usually 
being used by hams for DATV and are values greater than 
4095. 


UT-100B default 


e PCR = 4097 
e Video = 4113 
e Audio = 4352 


DATV-Express default 


e PCR =256 
e Video = 256 
e Audio = 25/7 


In order to accommodate these UT-100B users, Art has 
allowed the DVB-T at WR8ATV to use those default HiDes PID 
values instead of the normal DATV PID values (almost 
"standard" values that are defaulted by DATV-Express). But it 
turns out that The DATV-Express has a simple bug (the MSB 
of PID values is masked) and will not currently allow users to 
configure values that are using the MSB. So Art can NOT 
transmit DVB-T to WR8ATV using his DATV-Express station. 
HiDes technical support explains that the software program 
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they supply called PC2TV will allow reconfiguring PID values 
on the UT-100B. But so far, nobody has tried to reconfigure 
their UT-100B transmitter using PC2TV...so Art is locked out 
of his club's DVB-T repeater using DATV-Express. 


Charles G4GUO has prepared a draft of v2.04 software 
(currently 64-bit) for the fixing the PID MSB bug on the 
DATV-Express board. The current plan is that Art will test the 
64-bit v2.04 draft deb file build. The v2.04 is intended to 
include four fixes/features: 


(1) extend the range of PID values (correct PID MSB 
masking bug) 


(2) add sin(x)/x compensation to improve the OFDM 
waveform (suggested by Ron Economos W6RZ) 


(3) a few minor fixes involving UDP support 
(4) support for Hauppauge HD-PVR encoder 


Currently, Charles does not have a 32-bit development PC 
available to build a draft deb file of v2.04 32-bit. So Ken 
W6HHC will start the 32-bit build of v2.04 and test when USA 
tax reports are finished towards the end of April. 


Ken W6HHC has not made much progress on the Logitech 
C920 HD web camera project for DATV-Express. Ken has 
learned how to compile code from source on Ubuntu and 
Lubuntu in an attempt to duplicate the efforts accomplished 
by Alex OZ9AEC. Alex has provided lots of support and 
guidance, but Ken seems to end up with two competing 
installations of gstreamer software on the PC. One installation 
is from Ken's build and one installation seems to occur from 
installing VLC. No progress for two months now with C920. 


Charles G4GUO found some worthwhile DATV articles by 
Chris MWOLLK and announced them on the BATC Forum. The 
good news is that Chris MWOLLK has been experimenting 
with using FFMPEG software on Windows to create valid 
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transport stream (TS) for DATV-Express without one of the 
listed Hauppauge PVR type of encoder cards. The MPEG2 TS 
is generated on a Windows machine using ffmeg/avcom and 
sent by UDP protocol via Ethernet to the DATV-Express board 
controlled by a Ubuntu PC or ODROID, etc. 


Chris has a companion article about using vMix software and 
FFMPEG on a Window machine to generate the Transport 
Stream for the FATV-Express board. You can find Chris' 
articles at: 


http://www.tannet.org.uk/using-ffmpeg-t ... -overlays/ 


Ken hopes to start back up on DATV...working soon on Chris 
MWOLLK's efforts and also Alex OZ9AEC's efforts. 


As a final note - the DATV-Express project team has dropped 
further support for the older Ubuntu Version 12.04.4 LTS 
operating system and is now focused on only the newer 
Ubuntu Version 14.04.1 LTS OS. All new DATV-Express users 
are requested to install only Ubuntu 14.04.1 LTS. 


"project is set to slow speed"....de Ken W6HHC 
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Digital Amateur TeleVision 
Exciter/Transmitter 


now available from 


. : ot gw! it ae 
' Tt yn 


DATV-Express 


A more affordable DATV exciter can now be ordered 
Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many 
variations of 1Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 


e Requires PC running Ubuntu linux (see User Guide) 


Price is US$300 + shipping — order using PayPal 


For more details and ordering 


www.DATV-Express.com 
register on the web site 
to be able to see 
the PURCHASE page 
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Write for the CQ-DATV Magazine 


CQ-DATV NEEDS YOU! 


Without reader input CQ-DATV would be an empty PDF file 
(which I don't think many people would find particularly 
interesting). We are always looking for articles, reports, 
anything! Even small things like letters and desktop screens 
help fill the magazine. 


Guidelines 


The single rule for an article is that it must somehow be 
linked to ATV or one of its many derivatives, CCTV, 
repeaters, aerials/dishes etc. Write your article in whichever 
software you choose. I would recommend LibreOffice (this is 
cross platform). But please spell and grammar-check it! 


Language 


If your first language is not English, don't 
worry. We will translate your copy using 
) hore online translation software and then one of 
Be Reem the proofreaders will smooth it into English 
ys and correct any grammatical or spelling 
errors that these translation services 
sometimes create. 


DONNOUR HOLA 


Writing 


There is no word limit for articles, but be 
advised that long articles may be split 
across several issues. In your article, 
please indicate where you would like a 
particular image to be placed. We will try 
to adhere to this, but page layout may 
require us to move them around a bit. 
Please do not use any formatting. 
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Images 


Images should be the best resolution 
possible, not cropped or reduced in size 
and in PNG format (preferred), or JPG with 
low compression.Images can be embedded 
in the document to show their position, 
but must also be included as separate 
image files. (PNG or JPG) 


Intellectual property 


\ 4 Please attribute anyone else involved in 
the article and seek their permission for 
" Yo % > us to publish it.Copyright remains with 
icy Los LO} you and if anyone else wishes to reprint 
any of our copy they should seek your 
wi wis 3 D permission to do so. Sorry, we do not 
On On LO} pay. CQ-DATV is a free magazine and 
7 . distributed around the world. The library 
of back issues is open to all as a free ATV 
resource. 


CQ-DATV needs you! 
Please also check the Information page 


at the end of the magazine. 


When you are ready to submit your 
article, please email it to:- 
editor@cq-datv.mobi 


MY FINGER: 
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Skills test - puzzle 


This is a new regular feature designed to help us all 
keep our engineering skills sharp. 


9v 
output 
; B 
input 
Mm | 
= 
Ov 


The transistor in this circuit is silicone and you are not sure if 
it is working correctly. 


So what voltages would you expect at A, B, and C and what 
sort of a stage gain would you expect (one decimal place is 
enough)It is permitted to ignore base current, which would be 


very small, when doing you calculations. 3 Peo} EG I a? Land 3 


Your answers to the editor and we will reveal the correct TV Amateur is a German Language ATV Magazine It is 
answer in CQ-DATV 24. published 4 times a year and if you would like to 
subscribe go to http://www.agaf.de/ 
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By Trevor G8CJS 


April 12 was the 53rd NARSA Radio Rally, this is one of, if not 
the most popular radio event in the North of England, located 
on the Blackpool sea front in the Norbreck Castle Hotel. 


CQ-DATV and GB3FY got together to put on a combined 
stand, so we could show some of the constructional projects 
that have taken shape between the pages of our magazine, 
show off GB3FY that was linked in live to several large 
screens around the venue, and distribute flyers to invite 
visitors to download and read CQ-DATV. 


The hotel was easy to locate, the Satnav took us straight to 
the front door and if there was ever any doubt that we were 
are the right venue I think the Total Masts truck soon 
dispelled that. 


What was apparent was how well this rally was run, it opened 
in four stages, 7.30 was full access for Ballroom Traders and 
exhibitors, the second room had trader access the previous 
evening. disabled access from 10am and full public access 
from 10.30am. 
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The event was well attended if that's the right word, by 11am 
anyone that had ambitions to swing a cat around was soon 
going to be disappointed. 


The Team John Hudson G3RFL, Dave Woodhall G3ZGZ, Ted 
Bottomley G4MXR, Mark G1HSO and yours truly were kept 


9 
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busy answering question about the projects and live pictures 
around the room. Also a chance to meet and greet CQ-DATV 
readers of which there were plenty. 

The Rig was a 10Ghz receiver on the Castle ramparts, and a 
Locked off camera from the same location, just to show the 


view these were intercut automatically and RF linked to the 
ballroom control, yes it was an ambitious rig, but it ran 
faultlessly all day and attracted a lot of attention. 


o 
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The star of the show was undoubtedly Johns YIG Transmitter, 
100mw of FM ATV power on 10GHz from such a small unit, 
no PLL necessary the YIG is stable. 


It is easy to see why it has been the stable diet of spectrum 
analysers for so long. 


If you recognise the visitor, it is one of our readers, GW7BZY 
who produced a copy of our magazine and his own test card 
from the tablet he carried around in his pocket. 


If you are wondering yes that is Howard G8GUN sat in the 
background, but he was not the only old friend to turn up. 


Dave MOOBW spent a long time on the stand asking 
questions and chewing over old times, when I streamed the 
RSGB AGM, CQ-DATV never gets coverage in RADCOM so 
who better to put the point across to than a President and by 
now a CQ-DATV reader (he left with a flyer, let's see if we get 
a mention in Radcom). I also got to shake hands with the 
new Practical Wireless Editor, PW has always been one of my 
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favourite magazines, and good to know it is in safe Hands in 
a post Rob Manion era, even better to know he is also a CQ- 
DATV reader, not only a brilliant editor, but a man with a 
discerning taste in magazines. 


Can I thank Dave Wilson GOOBW for his help and support, 
Bob G1EPL, who donated his stand space and everyone else 
at NARSA for making this such an enjoyable event, a 
personal thanks to Pauline my XYL who helped with the 
driving navigation and dressing up the stand...It not an easy 
task getting me out of bed at 5.30 in the morning. Looking 
forward to next year. 
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By Ted Bottomley 
The OSCAR Story... 


The first Amateur Satellites were little more than “Beacons 
Flying in Space”; an unbelievable achievement in their day 
and the first was launched only 4 years after Sputnik 1 which 
was no small task in 1961! 


OSCAR 1 (Orbiting Satellite Carrying Amateur Radio Number 
1) flew around the earth with its tiny 140mW beacon 
continuously transmitting HI HI HI HI (the CW “laugh”) at a 
speed relative to its internal temperature. 
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Driven purely by batteries, this little marvel lasted just over 3 
weeks (22 days to be precise) before re-entry. Not bad fora 
handful of amateurs working in their shacks, garages and 
basements! 


Incidentally, there is an OSCAR O - the moon! However, 
moonbounce (Earth-Moon-Earth or EME for short) is a whole 
different subject! 


Although the AMSAT Phase “description” system which 
describes an amateur satellite based upon its capabilities or 
mode of operation had not been developed at that time, 
OSCAR 1 was classed as a “Phase 1” satellite. See below for 
a fuller description of the Phase system which also roughly 
parallels the development of amateur satellites (Wikipedia 
definitions): 


* Phase 1: No solar cells (battery-powered only), short- 
lived, technology test-bed. Must be able to orbit to be 
classified as a satellite. 


* Phase 2: Long life using solar cells, communications 
capabilities, Low Earth Orbit (LEO). 

* Phase 3: Long life, more powerful communications, 
telemetry and command systems. _ Highly elliptical orbit, 
usually a Molniya orbit; usually the initial orbit is 
a geostationary transfer orbit, onboard propulsion 
systems boosting it to its final orbit. Because of the 
highly elliptical orbit, the satellite remains over an area 
for long periods of time, allowing amateurs longer 
contacts through the satellite. 


* Phase 4: Amateur satellite in geostationary orbit. Phase 4 
amateur satellites have been designed, but not built, 
though they have received favourable attention. 

* Phase 5: Spacecraft capable of lunar or planetary 
missions. 
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The story of Amateur Radio satellites begins very near the 
beginning of America's other satellite programmes. Barely 
four months after the successful launch of Russia's Sputnik I, 
the United States launched Explorer 1 on 31 January 1958. 


At about the same time, a US West Coast group of Hams 
began toying with the idea of launching an Amateur Radio 
satellite into orbit. Far from being simply a "pipe dream”, 
this group later organised a group called “Project OSCAR”, 
with the expressed aim of building and launching amateur 
satellites. 


After a series of high level exchanges between Project OSCAR 
members, the American Radio Relay League (the largest 
Amateur Radio fraternal organisation in North America) and 
the United States Air Force, a launch opportunity on 
Discoverer 36 from Vandenberg AFB California was secured 
for the very first Amateur Radio satellite called OSCAR 1. It 
was successfully launched into a Low Earth Orbit on the 
morning of December 12 1961, barely four years after the 
launch of Sputnik 1. 


OSCAR 1 weighed in at 10 pounds. It was built, literally, in 
the basements and garages of the Project OSCAR team. 
Transmitting on 144.983mHz, it allowed ground stations to 
measure radio propagation through the ionosphere, as well 
as the internal temperature of the satellite. It also was the 
very first satellite to be ejected as a secondary payload from 
a primary launch vehicle and then enter a separate orbit. 


This was accomplished using a very high technology and 
thermally balanced ejection system - a $1.15 spring from 
Sears Roebuck! The release mechanism was no more than a 
piece of wire wrapped around fishing line; the latter keeping 
the spring under tension. Once a voltage was applied to the 
holding wire at the appropriate time, the fishing line melted 
and the satellite was ejected under the pressure of the 
spring! 
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OSCAR 1 was an overwhelming success; more than 570 
amateurs in 28 countries forwarded observations to the 
Project OSCAR data reduction centre. Unfortunately, OSCAR 
1 lasted only 22 days in orbit before burning up as it re- 
entered the atmosphere. However, Amateur Radio's "low 
tech" entry into the "high tech" world of space had been 
firmly secured. 


When scientific and other groups asked the Air Force for 
advice on secondary payloads, the Air Force suggested they 
study the OSCAR design. What's more, OSCAR 1's "bargain 
basement" procurement approach and management 
philosophy would become the hallmark of all the OSCAR 
satellite projects that followed, even to this day. 

OSCAR 2 was built by the same team (Fig 2), and although it 
was similar, both structurally and electrically, to OSCAR I, 
there were a number of improvements to OSCAR 2. 


One such upgrade modified the internal temperature sensing 
mechanism for improved accuracy. Another improvement 
modified the external coating of the satellite to achieve a 
cooler internal environment. 


Yet another modification lowered the beacon transmitter 
output to extend the battery life of the satellite. Thus, the 
"continuous improvement" strategy that has also become a 
central part of the amateur satellite approach was set into 
place very early in the OSCAR programme. 


OSCAR 2 was quickly followed by OSCAR 3 which would later 
become the first Amateur Radio satellite to carry a 
transponder. It was designed to receive a 50 KHz wide band 
of uplink signals near 146mHz and then retransmit them 
(with a power of 1 watt!) near 144mHz. This would allow 
amateurs with relatively modest Earth stations to 
communicate over much longer distances at these 
frequencies. 
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In fact, it could be argued that the lure of talking over larger 
and larger distances at these frequencies remains the single 
most important reason members of the Radio Amateur 
community have continued to support the construction, 
launch and use of these satellites over the years. 


Put another way, the lure of a "repeater in space" that 
virtually anyone with an entry level Amateur Radio license 
can use is a very powerful motivator for a group of people 
who like to communicate with each other as a hobby! 


However, the thought of a "repeater in space" developed and 
launched by a group of "know-nothing Hams" working in their 
basements and garages wasn't always looked upon with 
favour. While details of the incident are sketchy, it's reported 
that the builders of TELSTAR 1, the first commercial 
telecommunications satellite, were quite upset to learn that a 
"rag-tag" group of Hams were also working ona 
telecommunications satellite called OSCAR 3 as TELSTAR was 
nearing completion. 


For a while, it appeared that OSCAR 3 might possibly upstage 
their multi-million dollar TELSTAR effort by beating them to 
orbit! In fact, it's also reported that TELSTAR's builders did 
eventually change their public relations approach to include 
the word "commercial" in subsequent references to TELSTAR 
1 as the "world's first telecommunications satellite". 


OSCAR 3's transponder operated for 18 days and about 1000 
amateurs in 22 countries were heard operating through it. 
The satellite was the first to clearly demonstrate multiple 
stations could successfully use a satellite simultaneously, a 
technology that is largely taken for granted in satellite 
telecommunications today. 


The fourth Amateur Radio satellite, OSCAR 4, was targeted 
for a geostationary circular orbit 21,000 miles above the 
Earth. OSCAR 4 would ride to space aboard a Titan III-C 
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rocket. Unfortunately, despite a valiant effort on the part of 
the Hams and others involved, (most of whom were members 
of the TRW Radio Club of Redondo Beach, California), the top 
stage of the launch vehicle failed, and OSCAR 4 never 
reached its intended orbit. 


However, despite this apparently "fatal" blow, OSCAR 4 
operated long enough for amateurs to successfully develop 
innovative workaround procedures to salvage as much use 
out of the satellite as possible. 


Events moved at quite a rate following OSCAR 1, slowly but 
surely and through many developments (not all successful) 
ending up with Oscar 40 (a Phase 3D satellite) which only 
lasted a very short time “on station”; OSCAR 40 went QRT 
following what is presumed to have been a catastrophic 
propulsion system failure. 


And now we arrive at today; stuck in Phase 2 in my opinion! 
Loads and loads of Cubesats flying round; some are simply 
single channel “Spacebound FM repeaters” whilst many 
others are no more than flying Packet Radio “call forward” 
and “carry forward” message boxes. 


Some time ago (I think it was for AO-40), someone came up 
with the acronym “YACE” for on-board satellite camera 
projects (YACE stood for “Yet Another Camera Experiment”). 


I would like to propose “YAC” standing for “Yet Another 
Cubesat” because that appears to be all “we” are launching! 
Don’t get me wrong, these Cubesats are all fantastic 
advances in science and technology and kudos to the guys 
that design/develop/build/launch them but what happened to 
Phase 3? Never mind P4 and P5! 


I remember my excitement at receiving OSCAR 10 (the first 
Molniya orbit and therefore Phase 3 amateur satellite) after 
weeks and weeks of building and experimenting with varying 
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degrees of success; I also remember the thrill of receiving 
Mode S from AO-40 during its short operational life but what 
now? 


The International Space Station (ISS) has been transmitting 
SSTV and Fast Scan TV pictures for some time now but 
nothing from any other LEO (ISS is essentially a LEO)? And 
still nothing geostationary! Like many others, I still have 
loads of Mode S gear waiting for a job to do (again); helical 
antennas, pre-amps, down-converters etc etc. When are we 
going to get to use them? 


Perhaps help is at last at hand! The latest ANS (AMSAT News 
Service) Special Bulletin (116.01) has announced that there 
is a launch opportunity for a geo-stationary secondary 
payload (they are calling it “Rideshare” now!) in 2017 with 
the piggy-back opportunity for an Amateur Satellite with a US 
Government geo-stationary satellite which is based on their 
“Aquila M8 Series Satellite Structure”. Don’t ask me what it 
will do — I have no idea and t’internet tends to block you from 
looking at these things! 


To cut a long story short, after many meetings with the 
Launch Agency (most of which happened to be licensed 
amateurs!) and several members of AMSAT (all of which are 
licensed amateurs!), a launch opportunity has arisen which 
has been described as “...an opportunity to go forward with 
"AMSAT-Eagle" which, in the 2006-2008 timeframe, evolved 
into a microwave payload to be flown to geostationary orbit 
as a hosted payload. It would have provided digital 
communications to small terminals on the ground and a 
linear bent pipe transponder had it flown. This failed to go 
forward in part due to lack of an affordable flight 
opportunity...” 


Dr. Bob McGwier, N4HY, Director of Research at the Hume 
Center for National Security and Technology of Virginia Tech, 
and former director and former VP Engineering of AMSAT has 
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stated that "The launch is currently scheduled for 2017 and 
the payload must be delivered for testing and integration by 
Spring of 2016. It is an ambitious schedule and all involved 
will have to gain and maintain a serious level of commitment 
to that which they agree to undertake." AMSAT President, 
Barry Baines, WD4ASW, said, "The AMSAT leadership is 
excited to fly a Phase-IV geostationary amateur satellite 
payload. This is an evolving development as we collaborate 
with the VT Hume Center with a project that provides 
technical challenges to create a new amateur radio capability 
in space that will provide a variety of benefits not only for 
amateurs but also for emergency communications and STEM 
educational outreach." 


Now, here’s the exciting bit for us “picture and video” people: 
“The transponder is expected to support a wide range of 
voice, digital, and experimental advanced communications 
technologies. A decision is expected soon specifying the 
microwave uplink and downlink bands”. 


I have e-mailed my “contact” in AMSAT and asked what the 
opportunities would be for TV bandwidth communications and 
(yet again) offered my help and assistance as an Aerospace 
Reliability Engineer who has worked on several (classified) 
Military Satellite projects and programmes. However, ITAR 
regulations (which severely restrict the passing of information 
that could be termed as classified under the International 
Arms Trade agreements) will always get in the way of UK 
Amateurs assisting with US led programmes; my ITAR 
clearance is still valid but the chances of involvement are 
extremely slim! 


Just imagine, a geo-stationary TV repeater that would enable 
global (well — half the globe at any rate) coverage! That 
would be quite an achievement! Once the frequencies are 
announced, time for the slide rules to come out calculating 
the link budgets; I would suspect anything from 23cms to 
3cms to be a fair bet... Phase IV at last! 
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The success was phenomenal and it ran to several print runs 
and even today I still get correspondence about this 


By Trevor G8CJS publication. The jewel in the crown was the Electronic Test 

Card, designed by Richard Russell G4BAU that took up three 
Back in the 80's John Wood and myself put together the ATV PCB's and produced a very pleasant free standing Test Card 
Handbook, it is often referred to as the Blue Handbook that could be locked to station syncs. 


because of the colour of its cover. It replaced a buff coloured 
handbook that was a little lacking in constructional projects 
and never really sold. The new Blue Handbook was designed 
to be the complete opposite of its predecessor and was full of 
constructional projects, that were supported by a range of 
PCB's 


AMATEUR - 
TELEVISION 
HANDBOOK 


) John L. wood 
| Ny Trevor Brown 


“Coon Poot 


By itn 3 ARR DSi: ~ ati Bee 
| | 49 sont — 2 . 
aa al i 
| i] | | ty, Richard Carden VK4XRL still has a working unit (they are 
. it | > \ quite rare) , but with a failed PROM that is part of the circle 
| Hi 2S FS St a generator, Richard asked if they were still around or if 
| | | | | ‘ HU Fe» k anyone has a fix. 
Wa a 
| | il L Lj , Ps This device is a fusible link PROM and once programmed it 
iy aa” l am cannot be reprogrammed, unlike the modern EPROMS, so 
| | Aa ~ why chose it when EPROMS were around at the time, well it 
| i, was a question of speed, EPROMS in the 80's were not fast 


4 dM f 7 ‘ ‘ % enough and Link PROMS were. 
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Mike Cox came to the rescue and pointed out that there has 
been a substantial increase in the speed of EPROMS and to 
prove his point he put the original hex data into a modern 
Eprom and then hard wired a converter, ( well you did not 
expect pin compatibility did you). 


0000 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF 
0010 FO EA E6 E2 DF DB D9 D6 D4 DI CF CDCBC9 CT C6 
0020 C4 C2 Cl BF BE BC BB B9 B8 B7 B5 B4 B3 B2 BO AF 
0030 AE AD AC AB AA AOS A8 AT A6 A5 A4 AZ A2 Al AO OF 
0040 9E 9D 9C 9C 9B 9A 99 98 97 97 96 95 94 94 93 92 
0050 92 91 90 8F 8F 8E 8D 8D 8C 8B 8B 8A 8A 89 88 88 
0060 87 87 86 85 85 84 84 83 83 82 82 81 81 80 80 TF 
0070 TF TE TE TD 7D TC TC 7B 7B TA TA 79 79 79 78 78 
0080 77 77 76 76 76 75 75 74 74 74 73 73 73 72 72 71 
0090 71 71 70 70 70 6F 6F 6F 6E 6E 6E 6E 6D 6D 6D 6C 
00AO 6C 6C 6C 6B 6B 6B 6A 6A 6A 6A 69 69 69 69 68 68 
0OBO. 68 68 67 67 67 67 67 66 66 66 66 66 65 65 65 65 
O0OCO 65 64 64 64 64 64 64 63 63 63 63 63 63 63 62 62 
OODO 62 62 62 62 62 61 61 61 61 61 61 61 61 61 61 60 
OOEO 60 60 60 60 60 60 60 60 60 60 60 60 60 5F 5F 5F 
OOFO SF SF SF SF SF SF SF SF 5F SF 5F 5F 5F 5F 5F 5F 


eeeeree pe. Sen) 
*rfeene. 


~ MILLA Fe ¥ 


oy = 


Hex table 


The prototype construction was just that a prototype and was 
despatched to Richard In Australia for testing. 


With no original PCB's available it was a matter of size as the 
EPROM is much larger. 


Richard is happy to report it fits and works and he is now the Prototype EPROM 
happy owner of a working Blue Handbook Test Card, with a 
little Help from Mike Cox. The Complete Book is now on the CQ-DATV website along 

with updates and improvements that were sent in by readers 


I have produced the original circuit diagrams of the Test Card at the time. Yes its dated, but I think it deserves a place in 


here so you can see the full design along with the original 
text. No, before you ask, PCB's are no longer available. 
Should you want to design your own PCB, I suggest you use 
an EPROM although they are getting long in the tooth now. 
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our growing resource centre, My thanks to Ian Pawson for the 
conversion from A5 to an A4 PDF and for adding all the 
updates and improvements. 
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Above: EPROM fitted to Richards unit 
Above right: Adapter schematic 


Right: Test Card board 1 _ ae =" a “3 TEE EEE 
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Left: Test card board 2 


Below: Test card board 3 
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ATV greetings by DH/7AEQ from The streaming server with more than 50 ATV streams via 
Internet and HAMNET is overseen by DBOTGM sys-op Joerg, 
DGOCCO, links web page http://www.atv- 
stream.de/index.php?option=com_frontpage&ltemid=171 


Paraguay 


AGAF member Detlef, DH7AEQ, showed up on Sunday, 21. 


December 2014, at 11.20 h CET via Skype video from his Detlef had just migrated to Paraguay and found a shortwave 
new QTH in Paraguay (ZP), South America, on ATV repeater aerial at another flat near-by, but not a radio amateur - it is 
DBOTGM (Germany). There he talked to ATV friends in home of a local FM radio station. He needed to transcribe his 
Tangermuende (Elbe river) in their club station, who also german amateur licence and to learn spanish language still, 

showed up via ATV. I found that live video in my Cologne some pictures of his new home are shown on his homepage 

home on the Internet stream of DBOTGM that is active 24/7 http://dh7aeq.de/ 


under http://atvstream.mooo.com:8180/db0tgm.ogv.m3u 


| 


4 - 


42.04.1967 
<SOcroks 


LP YH 


One of 12 images of first Cosmonaut Yuri Gagarin, 


Patio table in Caacupe, Paraguay, RX: TM732E, laptop transmitted from ISS in SSTV mode PD180 on 
computer with MMSSTV V1.13A for SSTV reception 31.1.2015, see also http:/ /ariss-sstv.blogspot.de/ for 
from ISS on 145,800 MHz FM schedule updates. 
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DH7AEQ is also to be seen regularly via Skype video in the 
early bird ATV net at 8 hours am (while his own local time is 
4 hours!) on work days under DBOEUF repeater stream 
address http://atvstream.mooo.com:8100/db0euf.ogv.m3u 


A daily replay is shown on the DBOTGM stream at 11 and 22h 
local time, web link see above. The link address is put into 
VLC player under menu item "open network stream", and 
then click "playback". 

Klaus, DL4KCK 


gf 


Mobile antenna on the fiberglass pole with about 8.5m 
above the ground 
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DKARS MAGAZINE = 


In deze editie onder meer: 


Verslag van het Amateur Overleg BES (op pagina 5) 


+ EZHE een bijzondere club 

- Een radiomuseum in Zweden 
- En nog heel veel meer 

- 68 pagina’s voor de radio 
amateur! 
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Verslag Tromelin FT4TA 
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DKARS 2 oom 

Dutch Kingdom Amateur Radio Society —:7}' land cael 


Visit DKARS at http:/ /www.dkars.nl/ 
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Moving on with film making - Part 5 


By Trevor G8CJS 


I started this series of articles by introducing you to the 
Wondershare video editing package, because it had a free 
demo, so you could try before you buy and if happy the full 
working version was relatively inexpensive. The problem was 
it is also very restrictive, if you want to do more than cut up 
a picture track, cut sound at the same place and then lay 
down some music or a commentary, but not both, then you 
are within the limits of the package. But to do both you need 
software with multiple time lines there are a lots to choose 
from but they are not cheap and try before you buy is not 
always an option. 


The more professional applications can mimic keyboard 
layouts of other professional packages to allow ease of 
migration when working across other applications and 
platforms. They will often import and export EDL’s from other 
editors, have more comprehensive controls and often have 
external control surfaces available to interface in place of the 
PC keyboard 


CQ-DATV 23 - May 2015 


Lightworks 


Is low cost £40 (2013) but there is a free downloadable fully 
functional version available that will run for 30 days 


Wondershare 


Is again a similar cost and there is a free demo that can be 
downloaded, lasts indefinitely but water marks the renders 


Sony Vegas 


Is available in several versions but the top end one will cost 
several hundred pounds 


Speed edit 

Is produced by Newtek, its very versatile and user friendly, 
has multiple sound and vision time lines, but cost several 
hundred pounds 

Avid 

Was the first LNE, it is used in professional circles and the full 
version is expensive, but there are various cut down 
packages 

Final Cut 

Professional but affordable this software will only run on MAC 
Premier Pro 

First appeared as Premier and was a bit slow with tools that 


needed constantly changing to cut or move, the newer Pro 
series is much better 
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It’s not all about cost although that is involved. Will it run on 
your PC or Mac?, some software is very demanding on 
computer resources. Will it handle the files your camera 
generates?. Is it easy to use?, will it deliver the results you 
require?. How future proof is it?. New codecs appear often far 
too frequently and you need to be able to import the format. 
Last of all does it have the creative access you require?. 


A good instance was a panic phone call some time back from 
a gentleman who was putting a film together for a local 
history museum, part of the content was some old silent film 
that had been transferred to a computer memory stick, but 
had been laced up into the projector for the transfer 
reversed. The content was solders marching but as they 
passed a bill board all the writing was reversed and his edit 
package could not flip the film, fortunately mine could. 


——_— a 


YA0021 074 379200 


CPU Usage CPU Usage 


Memory Memory 


ra Teles benzo 900 


Multiple time lines start to put more CRT on a 7 
computer resources. If it is a compressed file such as an MP3, 
the demand will be on the CPU so rendering the file into a 
WAV will reduce the demand 
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Adding a second screen is often a good idea so the preview 
screen can be kept separate from the time line, but this can 
sometimes make the mouse a little difficult to use as it will 

scan both screens. 


This might sound a little over the top but a busy time line can 
really be demanding on your screen 


and a second screen just showing the preview can really be a 
help. 


It's all about planning, hardware is expensive and having to 
buy something find out it is not what you need and then buy 
a replacement is something you will need to avoid. 


Video cards can really slow down the system so look for a top 
end card and if it has a second output well so much the 


. better, even if at this point you do not have a second screen. 
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Think about how you are going to archive material, and if you 
are going to keep just the final cut or all the rushes (camera 
footage). If you go for the latter and copy them to a storage 
disc, they will need to be copied back to the original scratch 
disc or the EDL (Edit Decision List ) will not find them. 


Hard discs do fail, often more so when video is involved some 
sort of backup like a Raid could be a life saver, particularly if 
it is material that cannot be filmed again such as a Wedding 


The list goes on but, learning the hard way is not an option 
so think it through. 


This series of articles has been aimed at the semi 
professional, where some of the cost of kit can be recovered 
through paid work. 


Everybody who goes down this route will chose different 
equipment, and work differently. I hope these 5 short articles 
has been of some use to you and has provided some 
guidance in along the thorny path of film making. 


There is a lot of help available on the internet, particularly on 
You Tube, but please tread carefully and good luck.. 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (rwsmaltniat) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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. “a aw, 4 Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATY | 


dotMOBI 


http://cq-datv.mobi 
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DATV News 


Solar Power project 
Mid Cornwall Beacon and Repeater Group 


Our Group consists of a small number of retired technicians 
and engineers who help other organisations like "Cornwall 
Search and Rescue", "St.Austell Air Training Corps" and the 
local Amateur Radio Community and their Emergency 
Network to achieve more reliable radio communications 
throughout Cornwall. 


aS 
Ca on ey 


We do not receive any kind of funding and have to raise the 
money for the electricity to run it all. Electricity is now 
costing more than we raise in donations. 


Our project is to install a solar panel system at our site to 
offset the cost of electricity and be able to continue to 
provide our radio services to other community groups, even 
during power cuts and other emergencies. 
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We have the engineering knowledge and skills to make 
everything work, but we need the basic funding for the solar 
panels, which has been estimated at £4,800. 


We would provide the labour for the project and integrate it 
with all the current repeater systems on our site. 


We estimate that if the funding requested was received, the 
Solar Power project would be completed within six months 
and make a significant difference to our continued support of 
other community groups and the good work they do. 


HAM RADIO IN SPACE: AMATEUR VIDEO NOW 
TRANSMITTING FROM ISS 


As of Friday May 1st the Ham Video transmitter on board the 
Columbus module of the International Space Station is 
powered on and is transmitting in its Blank Transmission or 
BT mode. In this mode the transmitter is operated without 
camera but the digital TV signal is fully formatted. From a 
technical perspective, the BT signal is all that is needed for 
testing and fine tuning ground stations. 


To that end, a European network of chained ground stations 
is nearly complete. Six stations span the continent in "X" 
formation. For each ascending and descending pass over 
Europe, four of these stations provide about ten minutes of 
solid copy. The chained ground stations are streaming to 
the British Amateur Television Club server which has set up a 
multi viewer page at www dot batc dot tv. This web page 
shows all six streams with each view having the ability to be 
maximized to full screen. 


This operational mode is dubbed ARISS Ham TV. The video 
transmitter will stay on as long as orbit operations permit. 
When the ground stations are operating reliably, the 
transmitter will be used to enhance ARISS school contacts. 
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Uplink for audio will remain VHF only. More information is 
available at (ON4WF) 


NASA's New Horizons Detects Surface 
Features, Possible Polar Cap on Pluto 


Pluto and its moon Charon, as imaged by New Horizons 
LORRI camera 


9015-05-11 00:40:34 UTC 
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This image of Pluto and it largest moon, Charon, was taken 
by the Long Range Reconnaissance Imager (LORRI) on 
NASA's New Horizons spacecraft on April 15, 2015. The 
image is part of several taken between April 12-18, as the 
spacecraft's distance from Pluto decreased from about 69 
million miles (111 million kilometers) to 64 million miles (104 
million kilometers). 


Credits: NASA/JHU-APL/SwRI 


For the first time, images from NASA's New Horizons 
spacecraft are revealing bright and dark regions on the 
surface of faraway Pluto - the primary target of the New 
Horizons close flyby in mid-July. 


The images were captured in early to mid-April from within 
70 million miles (113 million kilometers), using the telescopic 
Long-Range Reconnaissance Imager (LORRI) camera on New 
Horizons. A technique called image deconvolution sharpens 
the raw, unprocessed images beamed back to Earth. New 
Horizons scientists interpreted the data to reveal the dwarf 
planet has broad surface markings - some bright, some dark 
- including a bright area at one pole that may be a polar cap. 


"As we approach the Pluto system we are starting to see 
intriguing features such as a bright region near Pluto's visible 
pole, starting the great scientific adventure to understand 
this enigmatic celestial object," says John Grunsfeld, 
associate administrator for NASA's Science Mission 
Directorate in Washington. "As we get closer, the excitement 
is building in our quest to unravel the mysteries of Pluto 
using data from New Horizons." 


Also captured in the images is Pluto's largest moon, Charon, 
rotating in its 6.4-day long orbit. The exposure times used to 
create this image set - a tenth of a second - were too short 
for the camera to detect Pluto's four much smaller and fainter 
moons. 
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DATV News 


Since it was discovered in 1930, Pluto has remained an 
enigma. It orbits our sun more than 3 billion miles (about 5 
billion kilometers) from Earth, and researchers have 
struggled to discern any details about its surface. These 
latest New Horizons images allow the mission science team to 
detect clear differences in brightness across Pluto's surface as 
it rotates. 


"After traveling more than nine years through space, it's 
stunning to see Pluto, literally a dot of light as seen from 
Earth, becoming a real place right before our eyes," said Alan 
Stern, New Horizons principal investigator at Southwest 
Research Institute in Boulder, Colorado. "These incredible 
images are the first in which we can begin to see detail on 
Pluto, and they are already showing us that Pluto has a 
complex surface." 


The images the spacecraft returns will dramatically improve 
as New Horizons speeds closer to its July rendezvous with 
Pluto. 


"We can only imagine what surprises will be revealed when 
New Horizons passes approximately 7,800 miles (12,500 
kilometers) above Pluto's surface this summer," said Hal 
Weaver, the mission's project scientist at the Johns Hopkins 
University Applied Physics Laboratory (APL) in Laurel, 
Maryland. 


APL designed, built, and operates the New Horizons 
spacecraft, and manages the mission for NASA's Science 
Mission Directorate. SwRI leads the science team, payload 
operations and encounter science planning. 


New Horizons is part of the New Frontiers Program managed 
by NASA's Marshall Space Flight Center in Huntsville, 
Alabama. 
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To view images from New Horizons and learn more about the 
mission, visit: 


http://www.nasa.gov/newhorizons 


RESCUE RADIO: AMATEUR RADIO ON THE 
FRONT LINE AFTER NEPAL 
EARTHQUAKE 


————— 


14.219.00 


"7,110.0 


O9NTEMERGENCY (Nepal) NET EMERGENCY IN 14210.0 by 4X6TT Amir. 


Ham radio became a first responder after a magnitude 7 
point 8 earthquake hit the nation of Nepal on Saturday, April 
25th. 

As this report is being prepared, at least 5000 are known 
dead and many others still missing. The quake also triggered 
avalanches on Mt Everest with several climbers killed. 


Bill Pasternak, WA6ITF, is in the newsroom with the latest: 
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"I don't know how this happened but we got a call from 
someone in the UK who was informed of what we are doing 
and informed the British government and they were very 
excited to hear what we are doing and they are monitoring 
both frequencies. They are monitoring this frequency and 
14.205 to get the latest updates that they can get from us." 


X-Wing 434 MHz balloon on BBC Click 


On Sunday, May 17 the BBC TV show Click broadcast a report 
on Essex Star Wars enthusiasts who flew an X-Wing in near- 
space 


X-Wing in Space e Credit Essex Space Agency 


The balloon carrying the X-Wing model was launched from 
Cambridge on April 21 and reached an altitude of 36,190m 
before bursting and returning to Earth, landing in a field 
between Bedford and Northampton. 


CQ-DATV 24 - June 2015 


Telemetry and Slow Scan Digital Video (SSDV) were 
transmitted on 434.510 MHz. 


Phil St Pier of Romford and Matt Kingsnorth of Brentwood 
took around six months to complete the project at a cost of 
about £1,200. 


Watch the BBC report with video shot at the "Essex Space 
Agency" Brentwood branch at 
http://www.bbc.co.uk/news/technology-32384570 


International ATV Contest and Activity 
Weekend - 13/14 June 2015 


Following on from the success of last year's SummerFun 
contest with 12 UK entries, the IARU Region 1 International 


Contest has been moved to June each year to capitalise on 
the good weather. 

International ATV Contest , 

13/14 June 2014 — 

*All bands up to 24 GHz 

*BATC awards for best Dx contact using RB-TV 

*800kHz bandwidth or less on any band 

*Including the new UK 70 MHz DATV band! 
*£50 Amazon voucher each for both stations 
*One way or two way contact 


*Digital and analogue modes 
*See CQ-TV and the BATC forum for rules 


Get out portable in the great British Summer and 
have some fun! 
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Key points: 


e Starts at 1pm on Saturday and runs until 7pm on Sunday 

e Analogue or Digital ATV entries welcome 

eBATC Contest covers all bands 50 MHz to 24 GHz with a 
prize for best DX using RB-TV (<800 KHz bandwidth) 

e IJARU Contest on all bands 432 MHz to 24 GHz. 

e Full details at 
http://www. batc.org.uk/contests/contest_news.html 

e Forum discussion at 
http://www. batc.org.uk/forum/viewtopic. php ?f=75&t=41 
37 


Please send entries to Dave, G8GKQ, contests@batc.org.uk 


The Newbury Radio Rally 


\oie 


Sunday 21st June 2015 
Newbury Showground, next to Junction 13 of M4, Berkshire 
Open to traders at 8am and visitors at 9am 


PARKING FREE 


This is the 28th year of this enjoyable annual event that 
attracts visitors from all over Southern England as well as 
many regulars from outside the UK ! The Newbury 
Showground, being one of the biggest in this part of the UK, 
provides a great venue for this great day out. Whether you 
come to see amateur radio in operation or pick up a bargain, 
there is something for everyone! 
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TV amateurs making the future 


In Gloevzin between Hamburg and Berlin the AGAF e.V. met 


on May 15 2015 for their AGM, this time with elections for the 


managing board. Again Prof. Dr. Uwe Kraus, DJ8DW, for 
president, Heinz Venhaus, DC6MR, for first chair, Rainer 
Muller, DM2CMB, for second chair and Karl-Heinz Pruski for 
secretary were elected. Jorg Hedtmann, DF3EI, was chosen 
to work for new AGAF hardware and software and for the 
integration of ATV into the HAMNET. 


It was decided to print again a paper version of the member 
magazine TV-AMATEUR for an increased membership fee of 
30 Euro, the cyber version is available for 25 Euro still. AGAF 
will promote projects to enhance the ATV net infrastructure, 
especially the HAMNET (Highspeed Amateurradio Multimedia 
NETwork) being an integral part of the ATV community by 
now. We see a merging of both technologies similar to 
broadcasting and Internet. AGAF will intensify this matter by 
gaining authors and contributors for TV-AMATEUR and 
conferences. 


Homepage: www.agaf.de 


Klaus, DL4KCK 


Read CO-D} mv, * 


Ae 


=a i ‘missing : 


sof Televis 
—, oe 
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A little bit of humour 


I have been in many places, but I've never been in Cahoots. 
Apparently, you can't go alone. 
You have to be in Cahoots with someone. 


I've also never been in Cognito. I hear no one recognizes 
you there. 


I have been in tolerable, but they couldn't put up with me 
there. 


I have, however, been in Sane. They don't have an airport; 
you have to be driven there. I have made several trips 
there, thanks to my friends, family and work. 


I would like to go to Conclusions, but you have to jump, and 
I'm not too much on physical activity anymore. 


I have also been in Doubt. That is a sad place to go, and I 
try not to visit there too often. 


I've been in Flexible, but only when it was very important to 
stand firm. 


Sometimes I'm in Capable, and I go there more often as I'm 
getting older. 


One of my favorite places to be is in Suspense! It really gets 
the adrenalin flowing and pumps up the old heart! At my age 
I need all the stimuli I can get! 


I may have been in Continent, I don't remember what 
country I was in. It's an age thing. 
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Editorial 


Welcome to CQ-DATV 24 and the good news is we now have 
an ISSN number.(International Standard Serial Number) 


[SSN 2059-2191 


tH 


Our sud new acts 


So now CQ-DATV has become ISSN 2059-2191 and this 
number and its associated bar code will be on all our future 
issues. There were a few hairy moments when we were asked 
to explain the meaning of CQ, so it's a good guess there are 
no amateurs at the ISSN UK centre of the British Library. 
Well it is in Yorkshire, Oops - sorry Trevor. 


What does this mean? Well we hope it will open a few more 
doors, we already publish on ISSUU.INC where you can read 
our latest magazine on line, along with lots of the larger 
glossy magazines you see on the shelves of your local news 
agent. This registration will also open the door to Google 
books so keep watching. 


The total download counter for our magazine also passed the 
94,000 mark last week, so we are on target for 100,000 
downloads this summer, and they said "it wouldn't last". I 
think they had not reckoned with the CQ-DATV editorial team 


CQ-DATV 24 - June 2015 


who are really pulling out the stops to get ATV and DATV 
recognised as a hobby across the world. 


Also since the last issue, we have been putting together a 
master PDF of all the editions of CQ-DATV. This will enable 
you to search for items in back issues by using the 'search' or 
‘find’ facility in you PDF viewer. (usually ctrl-f or ctrl-s). 


What else is new? Well, it's June and the Region 1 IARU 
contest is now in June. It starts at 1pm on Saturday, June 
13th and runs until 7pm on Sunday and is for both analogue 
and digital ATV. It also covers all the bands from 432MHz to 
24GHz. 


Entries for the IARU International Contest should be 
submitted using the Excel (or Calc) template here. Note that 
you will need to 'Enable Macros’ for all the calculations to 
work on this spreadsheet: 
http://www.batc.org.uk/contests/ATV_contest_log_- 
_ATV_yourcall_YYYYMMDD.xls 


The other hot news is F6DZP has come up with a simple USB 
dongle to receive DATV on a laptop. It uses a NIM module 
along with the USB module all the DigiLite builders are 
familiar with. 


The USB module needs reprogramming, but if you have 
trouble drop the editor@cq-datv.mobi a line and we will look 
at buying some, programming them and making them 
available to our readers. 


The NIM modules are a little more tricky. Jean has published 
a list of tried and tested modules, but there are others that 
he suspects will do the job. Ken will enlighten you all further 
down the pages of this issue. 


Fabrizio IW5BDJ has been looking at Fabrizio IW5BDJ has 
been looking at CAD software for PCB manufacture. 
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Mike G8GTN has put an on-screen teletype together. Tom 
W5KUB took his ATV streaming kit to the Dayton Ham feast 
and we have published the answer to our Skills Puzzle and 
set you another one just to keep all those neurons active... 
but I won't spoil it for you. 


rN 


A SDR TRX from Russia! In deze editie onder meer: 


- Raspberry Pi SSTV Camera 
~ Eon vier-(en ses) meter Yagi 
~ Dodelijke Radio Signalen 


~ Morse, how het begor 
CQ-DATV Production team saniualatetsacne 


Please read all this and much more and enjoy CQ-DATV 24. 


“uence 
hepa 


i 


Ls YEOH 


CQ-DATV {i 


dotM( 


£ Like us on Facebook 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 
liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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Trevor reports 


Every May Dayton Ohio, plays host to the world's largest 
Hamvention. The original announcement said this was not 
going to be streamed, but that seems not to be the case with 
Tom W5KUB and his streaming site. Transmission first 
opened up, the day before the rig day, 13 May from Toms car 
as he journeyed to the Venue and it carried on through the 
rig day. Yes that is a Tower and it telescopes. 


Dhenthe ay Vie yr lam 
Den/cor] wei /ENUDIGm ye |. 
Hye tasting sooty /'| 4 ian 
The transmission's are accompanied by a two way text so you 
can ask questions. This is not Google chrome friendly and you 
have to use a patch to make it work and it does have ads. 
However I am informed if you use Firefox the text does not 
need a patch and you can switch in the add blocker. 


cue wy 
| 1 earring jest Eetering wo 


,s 

] } town ery dd 10-4 ecrophone 5 

LZ] tel, no kent s 

t Torn Md tn make an appombnent 

ary thal teteohowe -) 
a 


> . : 
po aes mvention 
ive 


. | : 
testing setup day ve ee 
, Rion: 
Dayton is big enough to need a scooter to get around, Trevor = 
attended in 1988 and spent three days walking around and Seats 
three nights attending ATV lectures. vm ee 
yer 2 ' 


This is Tom trying out the new method of getting around. 
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0 TY [w5ku] ethermet Swtched 

20-17 [kjAz@k] great job jor 

0.17 [Seed 5S] comgrat on award Tom 

20°17 [wGku®] did we stay @ 

20°17 (vuzebs) thanks alot for the the hexhesn sewer Fall 2014 ff ~~ =a r= _ 

20-10 [Neghtreer] Dat Yaesu menvon any software ’ ‘4 } Sire | | 
upgrade for WIRES. x (f™ radical} te ul 

20:17 JwSked] looks Dee it Volame 27 - Nod 

0:17 [vu2ebs] any new rotators = i a c 

0) [RALOPP Marshall] Netheng mew free ISSN 1042-198X a | any > \ feslive _— 

RB RKA Ten tect? USPS 003.383 | Ci} 2 YAS: ©) fi) 
20.17 [KC2YPG_Tony] Kathy... ya need to get one of 
those tid leashes for Tom to pat him i tot 

0°17 [pGnre ctrstna) [Peyttraknr| Dal Yoesu mention 
ony etflwere upgrade fot WORN © 

20:1) (WU2YER] New SOR Transcevers ? 

20.17 [Kathy] kebbye_roy, yroduetion was gresit 


SINGLE ISSUE 


Ee Q) ne | a 


39.00 ELSEWHERE 


AGC Video Processor 


Brought tears to see her so grown up 
0-17 [KR0NSO-EM] nIms 
M17 [kM pal] wikeb stayed up 
0.129 TXCALST] Thank you Joe for a great roundup and 
aso tor your artidies in CQ magazine 
t S [WOTLM] yoasy ft-99177 
20: 10) [Pires chores) Thevrvtes, tenet 


Manufactering a Triband Dish 
Feed 


@ sAe¢98 FOO 


There are many colourful characters and lots of prizes to win, 
one of which has already been collected by one of our 
readers, G3ZHI, Ian, who has won a three year subscription 
to QST. Well done Ian. 


Summer ATV-DATV DX 


TriplePIC SSTV Receiver Pt. 2 


12" street / MLA, Jt Givd , 


pike Street 
Covington 
2 mus 


Don't miss another issue! Subscribe Today 


USA $22.00 year, Canada/ Mexico $25.00 year DX 
$32.00 year (US $) Cyber: $15/yr. Visa, M/C, AMEX, 
PayPal via Internet: www.atvquarterly.com 

Cheques or Money Orders to P.O.Box 1594 Crestline 
CA 92325 


Published by ATV Quarterly tel (909) 338-6887 email: 
waésvt@atvquarterly.com 
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Digital World 


By Richard Carden VK4XRL 


First an update from my article in CQ-DATV22 where I 
introduced my efforts to transmit DVB-T HD using the HDMI 
input on the modulator. The concern I had was that the 
modulator wanted to update and re-set when switching HDMI 
inputs sources. That wouldn't work in a repeater situation 
where the incoming signal would drop out before it switched 
to another input. With a couple of emails to PVI product 
support it brought to light that changes on the modulator 
HDMI input does require it to re-set. Answer from PVI was: 
e every time you change the resolution on the HDMI input, 
the encoder must reset 


e every time you disconnect / reconnect (switch between) 
HDMI signals, the HDMI protocol must be renegotiated 


e component analogue input does not require renegotiation 


e make sure to feed a constant HDMI feed, so the HDMI 
does not have to detect and renegotiate and re-initating 
the encoding 


e any HDMI device must redo the negotiation ( stop and 
start ), this is by the HDMI technology itself). 


I had also wondered what would happen if I had used SDI 
inputs would the same thing happen. Anyone with more 
experience in these areas please e-mail the editor so that we 
can all learn from each other. 


However having been told that the component input would be 
ok in this regard and as it happened I did have three 4 X 1 
video switchers and one stereo audio switcher (you need to 
use the analogue audio inputs when using component video 
inputs on the modulator - see figure 1). 


These four switchers are daisy chained together for switching 
each output including the audio to the modulator inputs. 
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Figure 1 


I managed to find three sources with component outputs that 
I could use to checkout this arrangement. It worked well and 
HD, either 720/1080, was transmitted. As you can see the 
wiring and plant is increased three fold to obtain the same 
result with HDMI (See figures next page). 


What's your reference? 


Another interesting topic came to light during discussions in 
that some repeater controllers have no way of setting 
reference levels especially audio. This was the case with our 
local repeater when it was decided to replace the old 
controller that I had built and provided faultless operation 
over the past 7 years since going digital. 
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As a professional I have always had to have some form of 
reference being it either video or audio. Video is easy in away 
as it only requires colour bars where I tend to use 100% bars 
to ensure it meets all technical requirements. I have always 
maintained that a repeater must be transparent as possible 
at all times. Other test signals of cause could be used such as 
stair-step, sawtooth or modulated stair-step where it's helpful 
to check on differential gain etc. The only problem I have 
encountered is the FM receiver such as the old B-Mac 
receiver fitted with a PAL decoder board. Because we only 
use +/-9 MHz which is around half the normal bandwidth of 
the satellite service we can only get around 1% V P/P or 0.7V 
P/P with the internal gain set FCW. In this case you will need 
a VDA to provide the extra gain required, some of these 
VDA's can be fitted with a filter if required to remove the 
Audio sub-carriers as well. 

The audio also needs to have a reference to set the gains to 
be the same for all inputs. But what do we use? 


Reference levels around the different television stations vary 
which in itself is not a problem as long as all levels are set to 
that standard within the plant. This is where tone is used set 
to around 400 or 800Hz, normally the left channel is set for 
continues tone and the right channel has interrupted tone so 
as to identify the different audio channels. The reason for 
selecting 400/800Hz is that it is not affected by any pre- 
emphasis that you may encounter. There are a number of 
different levels you could use like +8dbu or +4dbu as per the 
television stations. You could also use Odbu, OdbV or -10dbV. 
Whatever you use some form of metering is a must as is a 
tone generator. 


From Wikipedia, the free encyclopaedia, 
http://en.wikipedia.org/wiki/Line_level 


the following graph gives you the peak and peak to peak 
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Most consumer equipment use -10dbV, however I have opted 
for Odbu level as my station level where the peak to peak 
voltage is 2.19Vp/p. This level is a much easier level to use. 
Likewise it's also the level I use to setup the repeater system. 
However where consumer equipment is used using -10dbV 
you will need some sort of small audio amplifier to set the 
required levels. The tone generator should be set to 2.19Vp/p 
(2.2) and all other levels matched to it also your metering 
arrangement should be so calibrated as well. 


+1.736 


ae! a a ee ee oe ee oe ee 
fel DIO ce 00: Fate 0:00 veretiig NG evenece-esuceacevs Fiche: B Cee - PRE) th ae 
134 |: wines Sake a ee ee ee 


Vams Vex Voep 


+0.447 9] YF — ese we NO) Om mr em er rem er ere 


Vo 


Key 

+4 dBu Line level (pro) 

O dBu Ref level (pro) 

0 dBV Ref level (consumer) 

-10 dBV Line level (consumer) 

-1.736 
0 90 180 re 270 360 

Voltage vs. time of sine waves at reference and line levels, with Vans, Vex, and Vpp i 

marked for the +4dBu line level 


I have always maintained that repeaters for ATV should be as 
transparent as possible and that should be easy now we run 
digital. In that way where people don't have the equipment to 
set their levels you can now do so via the repeater. 


The repeater can operate with its own reference as long as all 
inputs can be set to it just like your home system. 


voltage levels encountered in most setups. 
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Setting your FM Transmitter is fairly straight forward where 
your reference tone level is set to +/-20 kHz deviation with 
the internal audio gain adjustments (note if metering is used 
on the transmitter that should also be set to reference on the 
meters - see figure 6). 


Figure 6 


Setting digital is a little more complicated but for amateur 
requirements we can easily set levels by checking on tone 
from a satellite receiver and then adjusting our own digital 
transmitter audio levels to be the same. 


If the repeater has been setup in the same way using its own 
reference level then the repeater FM receiver and digital 
receiver should be set to that reference using the receivers 
own audio level controls. 
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If this is done correctly and if you haven't any way to set 
your own levels it can be done by monitoring the repeater 
audio via a CRO or metering system. 


Within the repeater switcher unit one has to be careful in 
setting the overall levels both for video and audio. When 
prototyping the newer controller system where we used a 
combined video and audio switcher from Sanyo, two 
problems came to light. 


Both video and audio had internal amplifiers giving a gain of 
two. The video was fixed via a voltage divider and emitter 
follower feeding a sync tip clamp circuit. 

The audio however in the original configuration was fed via 
an operational amplifier with a gain of two. We therefore had 
to be careful we didn't overload and cause clipping leading to 
distortion. This was later rewired as a voltage follower 
reducing the problem somewhat. 


My own setup at my QTH consists of a video and audio 
switcher monitoring the, 


(1) Station output 

(2) Computer (using VMix) 
(3) FM receiver and 

(4) Digital receiver 


Monitoring of all audio level is done via a OSD unit where all 
inputs are then calibrated to my station audio reference. 
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"CIRCAD" a program old but still valid 


By Fabrizio Bianchi IW5BDJ 


There are many programs to design printed circuit boards 
(PCB), but all "Evaluation" versions have some limitations. 
Some limit the maximum size to a few cm square others limit 
the generation of Gerber files, other printing PCB, others the 
routing from the wiring diagram etc. etc. So much so that to 
operate professionally on circuits as amateurs we need to 
build we have to resort to pay versions. 


If we pay the money, very high, we solve everything, we are 
meeting Eagle, Orcad, and all the others. 


Then we find that these programs once purchased are of 
enormous complexity and takes courses to be able to use, 
but it also takes a continuous use because otherwise soon 
forget the syntax used. 


But the amateur radio does not use the 365 days' year these 
programs, so when the need arises has forgotten everything 
and have to start over with the instructions. 


What I am about to describe is certainly not the best system 
ever, but an easy way to reach a professional final product 
easy to learn without resorting to strange games of software 
cracking, which I do not like. 


CIRCAD98 is available in various "Evaluation" versions under 
Windows, that allows to realize a PCB with much ease. 


In a few days on Skype contact with two people who knew 
Circad well, I learned to make the first prototypes, Antonio 
Musumeci IK1HGI and another great, Alberto IW5ECU, with 
whom I later worked together with in the 1970s under the 
guidance of Masters life and technology. 
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Figure 1 - Such is the version under Windows 


The limitation of this program is that it does not have the 
connection between schematic and PCB and apparently does 
not generate the Gerber files. 


The routing if you do not have to make circuits at the level of 
the microprocessor is not a limit for us. 


Usually the amateur radio does not have boards with 
thousands of components, but rather simple circuitry 
performs them or copy / edit existing master, so it can do 
without the routing. 


Many times though, some of the double-sided circuits with 
through holes, and this limits, if not making it impossible to 
build in house the circuit. 


In the case of the through holes you can find solutions with 
rivets, but little professional and totally inefficient at high 
frequencies. 


So in these cases, the radio amateur must address the 
professional firms that build PCB. 
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There are many companies in the world today who build 
prototypes for a few dollars, but require the Gerber file. 


Circad98 as it appears is not able to generate this file in the 
"Evaluation" version, only spending $ 1000 and more can do 
this. 


From the Gerber file any company that builds PCB is able to 
do your circuit board without any other information, because 
in it has the data for the machine to work for the production 
of PCBs in any wall of the world. 


CIRCAD98 "Evaluation" does not generate the Gerber file, but 
older versions, such as the one that runs under DOS, we find 
generates the Gerber files. 


It is the version CircadDos3.52 "Evaluation" free from 
everything, so legal. 


To use this Dos version today is very difficult, being 
accustomed to the comforts of programming that offers a 
Windows GUI. 


The problem is that the files produced with versions of Circad 
under Windows are not compatible with the old version 
CircadDos3.52. 


Also on modern computers with Windows7, it will not run 
older versions of programs in Dos. 


Here we aim to describe a system to promote the realization 
of the File Gerber working on a computer with Windows 7 and 
with programs CIRCAD98, and Circaddos3.52 "Evaluation". 


The tests were made on two PCs with both Windows 7, 2 Gig 
of Ram Intel (R) Core (TM) 2, 2.5 Ghz 32 Bit. 
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What we must download the PC with Win7 


First you need to download Circad98 ver4.20T here: 
Circad 4.20T per Windows 98/XP/Vista? (.ZIP - 5.4 Mbyte) 


The official version can also be downloaded from the link 
HoloPhase: http://www.holophase.com/ but it's the same 
type of thing. 


Then we download also CircadDos3.52 here: 
Circad 3.52 per Ms-Dos (.ZIP - 384 Kbyte) 


and finally the converter here: 
Circad Converter 1.1 (.ZIP - 22 Kbyte) 


From this site http://tattik.altervista.org/circad.html we can 
also download all files that provides, in the course of Circad 5 
lessons which is very important and libraries. 


At this point our PC needs an Dos emulator otherwise Circad 
version 3.52 does not run, the emulator I have chosen is an 
free emulator and is called DosBoxX0.74, you download here: 
http://sourceforge.net/projects/dosbox/files/dosbox/0.74/DO 
SBox0.74-win32-installer.exe/download 


It's a program porting the PC back in time and making it 
compatible with old versions of programs in Dos. 


Finally we have to download a .dll to make our converter that 
is designed only for XP run on Win7. The .dll to download is 
located at this link: https://support.microsoft.com/en- 
us/kb/180071/ It is a Microsoft site, so very safe, no virus. 


Click Msvbvm50.exe about half way down the screen, the file 


will automatically download and once launched will install the 
.dll and allow the converter "CirConv11" to operate smoothly. 
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Installing downloaded programs 


Launch from Download directory where you downloaded the 
programs Circad 4.20T, this Circad98 installs under the 
directory C: \ Program Files \ Circad98 \. 


Launch after "Msvbvm50.exe" to install the missing dll. 
Now unpack into the directory C: \ Program Files \ Circad98 


converter called "CirConv11", run it and see that it gives no 
errors, if it does not perform these tasks well, try again. 


Install in a directory under C: \ called "Cirdos" (short names 
because Dos manages a few letters) version of Circad 3.52 
for MS-DOS. 


Mastenzza Nuova cate 


RO load 
c “ 
w, Resorse rece | — 
Orgenaza ¥ Inchudi meiis raccolts ¥ Concived con » Masteraza 
$ cirdos : a es eleieeaeetiet t 
i Raccolte ii © Organaza & contenuto dellecerteda , 
= ’ — Me 
*, Decurments 
a immagini E DATiSytePlayer BE Desktop » BACKUP 
i Musica & Download } cRCAD.DRV 
BF vider ~ Risorse recenti © CIRCAD.LE 
_ 4 a © cacap.tPL 
Computes Dy Raccotte & Creastotrs 
fi, Disco locate (C2) L DISCOF *| Docueneeti » DEMO 
“ { 
= ee inmagri » PRES 
grt hb -: @) Manca er 
» cides _— B Video MP b<eh001 
» DATISePiayer GeniusProgrammer m* CIRCAD 
si h . © Computer CIRCAD 
& OISCK fs Disco tocale (C:) DEMOeUN 
MyVideos ; - . sane 
ar h : He Volume (E) #7 KBCHAR 
A GenmusProgrammer =” UIBPARTS 
bh Myiideos } Perflogs 0 setup 
A 


Fig 2 Directory "cirdos" with inside the program 
CircadDos3.52 unpacked. 
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Launch now DOSBox0.74-win32-installer.exe and install this 
program by following the instructions. 


Once you install this program it generates an icon on 
DeskTop "DOSBox 074" that we get a window throwing Dos 
and a prompt that says Z: \> 


If this is OK write "exit" to return to Windows mode. 
Everything should work. 


Let's see how to create a PCB and obtain the 
Gerber file 


With installations above and after giving a look at the lessons 
previously downloaded, for those who are using Circad98, we 
can begin to work and do all the circuits we want. 


We have to remember that during the drafting of the layout 
of the PCB with Cirrcad98 not to use the 'Place Fill 
instruction, because the DOS version does not have this 
instruction and the converter does not support it. 


To make the filling ground or another we have to rigorously 
use the command Place Line or Place Orthogonal, also should 
not be placed dimensions to PCBs because this command is 
not present in the version Dos. 


After finishing circuit, also simple to try, you save with 
extension .pcb the directory where the converter 
CirConvil.exe 


Now launch the program CirConvil, we get a window (Fig 4) 
that we will see on the left the file you just made in Circad98. 
Clicking on the file that will move the box to the right of the 
window, at this point, just click on "Convert & Save" will 
generate a file that will be named the same as yours but with 
inception a "3_" that will mean that a file is compatible with 
the old version of Circad dos. 
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BB CAcidos\GERBERN3_+18 33.PCB 
File Place Grab Edit Delete Query Un-Do Setop Block Nets Zoom Help? 


Program Name: COSB exe 

Version Number 420t 

Version Date: 07/29/05 

Copyright (c) 1998 ~ 2005 
Holophase Inco 

Dawie. Florida 33314 


System Coordinator: Willette B. Clowes 
Chiet Programmer. Frederick D. Lehman 
Design Consultant Richerd D, Lehman 


Now move this file from the directory where you put C: \ 
Program Files \ circadd98 to the directory C: \ cirdos and 
launched the DOSBDOSBOX0.74 emulator from the icon on 
the desktop, you will see a black window that says in the Dos 
Command Prompt : 


Z:\> 
We pass to full screen by typing "Alt + enter" 


Now to find our directory "cirdos" write: 


Z:\> mount c c:\ cirdos followed by "enter" 
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" Circad Converter 1.1 (21.11.2003) 


~ Selezione File Sorgente- 


x Prototict _ 
(J DASKIPE 


+18_33VollM.peb.bak 


Nome: LM324_peb 

Format: CIRCAD 4.0 per Windows 
Dimensione: 53,716 bytes 

Data Creazione: 31/08/2014 12:50:49 
C ione: Possibilel 


We will have this answer: 
Driver C is mounted as local directory c: \ cirdos \ 


Now we write: 

C: and follows "enter" 
we will have this answer: 
C:\> 


so we are in the directory C: \ cirdos 
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Z:N>mount c 
Drive 


Z% 


C:N>c ircad 


Welcome to DOSBox v0.74 


type: INTRO 
HELP 


hort introduction for 


5 TE’ | users 
For supported shell commands 


type: 


ad just the stl xe CPU speed, otri-Fll and ctrl-Fiz 


To ac tim ate the Key 


To use 
mapper ctr! Fi. 
README file | 


more informati ion in the DOSBox directory. 


HAVE FUN ; ; 
] The DOSBox Team http:7/taa.dosbox.com 


read the 


Z:\>SET BLASTER=AZZO0 17 Di HS Tb 


Sc irdas 


C is mounted as local directory c:\cirdos\ 


aC: 


Ba DOSBox 0.74 Couspeed: 3000 a Framestap B Pens CRCAD . i a Se | 
[ File [Ploce| Grab | Edit [Delete[Setup| Block | Nets | Zoon | 
oe ~ - 
New File | 
Qpen File 
# Ose File 
Frase File 
ext File Limetfaehn Ke CO - “y —? . 7-T. 
pene | ile mol IPMNOASEe incor pot ‘a ted 
Save File 
Save a: = Presents 
perce Oe orr +i sn 


or 


Bi 1M jutp 
Librar 
L Dmprar r eile 
crip t File 4 Multi-Tasking PCB Editor 
He In Ince» 
sn Version: 3.52 
Exit/ Quit 


Date: 11/15/93 
Serial Numbers -EVAL- 
Issued to: The General Public 


Just click "circad" that will start the program in Dos. If 
everything is working well we will have screen Circad in Dos 
version also with the mouse operated. 


Opening "Open File" we will see our files previously converted 
As 3_Xxxxx.pcb, we open it and if everything was done 
correctly opens as in the previous version 98. 


At this point of "Open File", further down there is "Gerber 
Out", just click on this item, confirm and you're done. 


In the directory C: \ cirdos, you will find 10 files that will 
have the name 3_xxxxx, but with extensions .BOT, .BSM, 
.bss, .DRL, .LST, .SYS, .TOP, .TSM, .TSS and .PCB. With 
these the manufacturer of printed circuit boards will draw 
make your circuit board. 
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The system is a little complex but that will take you to a 
professional solution with all programs in "Evaluation" and 
therefore free without using any crack and go outside the 
law!! 


Article written by: 

Fabrizio Bianchi IW5BDJ with the collaboration of: 
Alberto Ciampa iW5ECU 

Antonio Musumeci IK1HGI 

The ideas and programs were taken from the website: 


written by Michele Guerra who I thank. 


Greetings to all ....... and on to the next project. 
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DATV-Express Project - April update 


report 
by KenW6HHC 


DATV-Express efforts remained slow in April 


Art WA8RMC has been testing a 64-bit version of draft DATV- 
Express v2.04 deb file that was built by Charles G4GUO. The 
main changes planned for v2,04 are: 


(1) extend the range of PID values (correct PID MSB masking 
bug) 


(2) add sin(x)/x compensation to improve the OFDM 
waveform used in DVB-T protocol (Suggested by Ron 
Economos W6RZ) 


(3) a few minor fixes involving UDP support 
(4) support for Hauppauge HD-PVR encoder 


So far his testing has gone well and for the first time, Art is 
able to use the DATV-Express to transmit to the WR8ATV 
DVB-T repeater because the PID values can be set to match 
the default values used by HiDes UT-100B transmitter. Art 
encountered two lessons about DVB-T during the testing: 


(a) First, DVB-T requires a higher signal-noise ratio to be 
received at the WR8ATV repeater than when using DVB-S 
protocol. Art has to crank up the power at home higher (with 
resulting large spectral regrowth "shoulders") in order to hit 
the repeater. This overdriving of the amplifier is not good but 
a lower signal level won't make it. 


(b) Second, the HiDes HV-110 receiver used for DVB-T at the 
WRBATV repeater is NOT very "robust" for an unattended 
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repeater. Art really doesn't like this HiDes receiver and 
recommends "... Don't put it in unattended repeater service. 
Had to go there to the repeater and manually reset the HV- 
110 again". 


Art still needs to finish all the planned testing on the 64-bit 
v2.04 software. 


It turns out that Art really wanted the ODROID version of 
v2.04 for his home station instead of the 64-bit version. 
Since Charles G4GUO can not build and test reliably with his 
set-up on ODROID, Ken W6HHC switched gears. Originally 
Ken was going to build the 32-bit version of v2.04 deb file, 
but instead started to build a deb file for ODROID U3. After 
six months, Ken was a "bit rusty" on building with QT5 and 
with debreate. Finally, Ken was able to successfully build a 
v2.04 draft version of deb file for ODROID using debreate 
package builder. One secret to good testing of a deb file is to 
NOT install it and test on your development system, but try 
to install and test on a "fresh image" of the operating system 
(without all the development tool present). So Ken has now 
regression tested the v2.04 deb and tested that that the 
extended PID values work fine on ODROID U3. The remaining 
tasks before releasing v2.04 for ODROID are: 


1) Start the UDP feature testing without Express Server 


2) Then start HD-PVR testing (plan to order Hauppauge 
model 1228 "blue ring" this weekend on e-bay.) 


3) Then plan to test UDP testing using Express_Server 
4) Then plan to update User Guide for ODROID 


Charles G4GUO has been testing streaming video from the 
Logitech web camera connected on a Windows PC using VMIX 
and sending the IP stream to the ODROID running a DATV- 
Express exciter. The MPEG2 encoder codecs come from the 
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Hauppauge WinTV CD-ROM (although no Hauppauge encoder 
is actually installed). Also, he has been receiving IP streams a ee Digital Amateur TeleVision 


Art WA8RMC will soon be off the Dayton HamVention to demo — : 
; now available from 
ODROID with DATV-Express. 


"project is set to slow speed"....de Ken W6HHC press 


A more affordable DATV exciter can now be ordered 


Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many 
variations of 1Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

Requires PC running Ubuntu linux (see User Guide) 

Price is US$300 + shipping — order using PayPal 


CQ-DATV 
Issue 15- : x only monthly ATV Publication 
N — 


Septembe=- 
2014 


J 
ve 


For more details and ordering 


www.DATV-Express.com 
register on the web site 
to be able to see 
the PURCHASE page 
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Looking at MiniTiouner project to receive 


Narrow-bandwidth DATV 
Jean-Pierre F6DZP 


This article described a project for a USB DATV receiver built 
by using a Samsung module (called NIM), two three-input 
Nand gates (74HCT10), a USB module and [4] some voltage 
regulators to deliver DATV video and audio via the USB input 
to your PC or Laptop. 


The information was compiled from freely available 
information on various web sites and user forums. However, 
the day after publication, we received the following email 
from F6DZP and although we feel that, for a free magazine, 
we have done nothing improper, we respect his wishes and 
have decided to withdraw the article. 


Hi Trevor, Iam not happy, you are pirate and publish 
my photos, text and ideas without be allowed to do it. 
Iam very angry with you. I could not think that some 
OM without any simple correction could do that. It is 
not also the first time I see Ken W6HCC taking 
someone work to publish with his name. Please stop it 
for download! Jean Pierre FEDZP 
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CAT15 - Sept 5/6" 2015 


*2 day program including talks and demos 
*Test and measurement area 

*Members flea market and demo area 
*RF and specialist traders 

*Presentation of BATC RB-TV awards 


Finningley Amateur Radio Club — Sandtoft DN8 5SX 
*Just off the M180 
*5 minutes from Robin Hood International Airport 
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Skills test - puzzle 


Answer to the CQ-DATV 23 Puzzle 


+9v 
input ' 
C 
> 


The transistor in this circuit is silicone and you are not sure if 
it is working correctly. 


OV 


We asked -: 


So what voltages would you expect at A, B, and C and what 
sort of a stage gain would you expect (one decimal place is 
enough). 


It is permitted to ignore base current, which would be very 
small, when doing your calculations. 
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The starting point is to work out the base voltage (point A) 
the current through the potential divider is 312mMA (9v 
divided by 28.8 *1000 to get mA = 312mA). 


312*22 = 6.8v (voltage drop across the 22K resistor) 9v - 
6.8v= 2.2v The base current would also flow through the 
22k but you were told to ignore this so point A= 2.2v. 


The transistor is silicone so we would expect the emitter to be 
0.7v below the base so 2.2v - 0.7 = 1.5 C=1.5. 


1.5v across 470 ohm is the current through the emitter and 
(incidentally the collector too) 1.5 divide by 470 = 3.2mA so 
3.2mA through 1k will be a voltage drop of 3.2v 9v - 3.2v 
= 5.8V at point B. 


The stage gain is the ratio of the collector resistor over the 
emitter resistor as the same current flows through both and 
if it had been an emitter follower the stage gain would be 
unity so 1000 divided by 470 = 2.12 let's call it a stage gain 
of 2 as we probably would build this out of 10% resistors. 
A= 2.2v B=5.8v and C = 1.5v and a stage gain of 2. 


In this issue we have a slightly less 
mathematical problem. 


Amplifier 


cai Output 


This amplifier is producing a stage gain sufficient for the task, 
but does not deliver that gain when the input and outputs are 
loaded. Describe how you would measure the input and 
output impedances of the unit. 

Answers to the editor@cq-datv.mobi 
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Antenna Modeling Software 


By Ken Konechy W6HHC 


Reproduced from the Orange County Amateur Radio Club 
newsletter. www.W6ZE.org 


Allow me to start by explaining what Antenna Modeling 
software can do on your computer: 


e Teach you more about antennas by letting you to 
experiment on a PC 


e Teach you how to design better antennas 
e How to predict antenna performance 


e How to "tune" the antenna design or the antenna 
installation for performance 


Investing about $90 (£60) in a software program like EZNEC 
to model ham antennas and investing a couple weeks of 
evenings to learn how to use the Antenna Modeling software 
can be a good way to homebrew design and build your own 
antennas. Or even modify/improve a commercially built 
antenna that you already use. 


Describing an Antenna in Software 


The most significant step to use Antenna Modeling software is 
to describe the antenna you want to analyze to the software. 
Figure 1 shows how a 40M Inverted-Vee antenna can be 
described using the EZNEC software. There are two "wires" 
described by the two lines (rows) of numbers you see in 
Figure 1. One row of numbers is the end points for the left 
wire. On row one, that wire slopes from 50 ft. above ground 
(the Z coordinate) down to 37.6 feet above ground at the 
other end-point for that wire. Row 2 describes the second 
sloping wire that connects to the feedline (coax, ladder-line, 
etc. ). 


CQ-DATV 24 - June 2015 


% Wires 
Wre Create Edit Other 


Sep Sie: [0 


Coie 


[ GoordEntry Mode [| Preserve Connections [ Show Wire Insulas 


Vee 


Figure 2 describes a 2-element 10M beam where each 
element is constructed from three pieces of Aluminum tubing 
that have different diameters of tubing. The two smaller- 
diameter pieces of tubing for the element end pieces slide 
inside the larger-diameter tube that is used at the center of 
the element. 


EX NEC-Win Plus+ [2e1 10m beam, nwp] 
Fle Edit Configure Commands Help 


Bs Pe) ei) Fai | 7) 3B on Z ® Al | [Antenna Envionment =| BE: 
~ Frequency (MHz) - Ground Radiation Patterns ‘Geometry 7 
Svat: [235 [Sommerteid Ground ~| 1°<Azc389" Ele 4" Sepw 1” VIA|Z! 


jas Conduct vty [s/m} 6.002 O*<E1c18C" Az=270" Step=1* 
ay O*<Az<359" El=1* Step=1° |x 
5 Reel. Permitivity: 10.0 lales 
[ Stepped inches 


Edt | | 3) ZB] 20-500hn 


Fig 2 - NEC-Win Software Describing a 10M 2-Element 
Beam 
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In Figure 2, the first three rows of numbers describe the end- 
points used in the three pieces of tubing used for the reflector 
element. Rows 4-through-6 describe the end-points of the 
three tubes used to construct the driven-element. 


Fig03 below shows choices to select a material for "wires" 
and tubing. 


Wire Diameter 


© Perfect C S8AWG CC 14AWG 

Co Silver C 9AWG © IBAWG 

(© Copper C 10AWG © 18AWG 
Pure Aluminum Cm 14WG C 20A4WG 
6063-T832 (Al alloy) C12AWG C 22AWG 
6061-T6 [Al alloy) C 134WG 


Brass (35% zinc) © ‘Other 3/0.0067354 


Nevaseeeseenecees, 


Phosphor Bronze (52 tin) (feet) 
Steel (Stainless type 302) 


Other : 
Cancel 


Figure 3 - The User Interface allows a choice of the 
material used and size 


e’ @#) @: 2) ®) we 


core | 
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Describing the Ground at your QTH 


Any good DX-er would be able to describe to you why the 
ground/soil conditions at the antenna site are very important 
to working DX. That is: usually low angles of antenna 
radiation will travel further on HF skip. That is why DX- 
pedition people smile when they say they used a vertical 
antenna on a saltwater beach. In order to simulate the 
effects that grounds have on "angle of radiation", Figure 4 
shows that the software allows selecting the soil conditions 
that exist at your QTH or antenna site. 


+I Sommerfeld Ground Param... x| 


Presets : 


|Average | +| 


Average 
Salt Water 
F-esh Water 
Rocky Soil 
Sandy Soil 


Urban and Industrial Area 
Urban and Industrial Area (worst) 
Low Hills, Rich Soil 


Figure 4 - Choosing Soil Conditions for Simulation 
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Looking at Antenna Radiation Patterns 


There are three aspects of antenna radiation patterns that 
are significant to analyze: 


1. What is the elevation angle of radiation? 
2. For beams, what is width of forward gain? 
3. For beams, what is front-to-back ratio 


6—Ele. Yagi, 


Dipole, 69 Ft High 330 69 Ft High 


(A) 


14.174 MHz 


12° Elevation 180 
O dB=16.02 dBi Azimuth 


Figure 5 - Beam-width radiation of 6-element 20M 
Beam 
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Physicists and Scientists always like to look at radiation 
patterns in free space. Free space is NOT of much interest to 
most hams, but free space does create a common 
denominator of antenna design. The important aspect of free 
space is that it does NOT distort the radiation patterns with 
reflections caused by the soil. 
10M Dipole 
20ft in Free Space 


LOBE at 0 degree Elev 
gain = 2.1 dBi 


S 


+-180 30.20 10 0 10 


Figure 6 - "free space" Elevation Pattern of 10M 
Dipole (looking down the wire) 


As you can see in Figure 6, the energy radiates symmetrically 
around the wire. Compare Figure 6 to Figure 7 where the 
ground/soil reflections distort the elevation radiation pattern. 


The maximum power in Figure 7 is radiated at 24 degrees 
above the horizon when the 10M dipole is mounted at 20 ft. 
of height. 


In this section of the article, the final elevation radiation 
pattern (as shown in Fig 9) is for a 10M 2-ele beam that is 


mounted only 16 feet high. 
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10M Dipole 

at 20ft over Sandy ground 
LOBE = 24 degree Elev 

gain =7.5 dB 


+-180 


Figure 7 - Elevation Radiation Pattern of 10M Dipole at 
20FT over Sandy Soil (looking down the wire) 


10M Dipole 
at 40ft over Sandy ground 
LOBE = 12 degree Elev 
gain = 7.7 dB 


Figure 8 - Maximum Radiation of 10M Dipole at 40FT 
over Sandy Soil is 12 degrees above the Horizon 
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2-EL 10M Beam 
at 16 ft over Sandy ground 
LOBE at 29 degree Elev 
gain =9.8 dB 


+-180 


Figure 9 - Maximum Radiation of 2-ele 10M Beam at 
only 16FT over Sandy Soil is 29 degrees above the 
Horizon 


It can be clearly seen in Figure 9 that the beam has a created 
a reasonable front-to-back ratio of more than 10 dB. 


The Antenna Modeling software will also display the azimuth 
radiation pattern of an antenna (that is: looking down from 
above the antenna). 


Figure 10 illustrates that the radiation pattern of a typical 
dipole is strongest "broadside" and is fairly weak off the ends 
of the dipole. 


As mentioned earlier in the article, Figure 6 illustrates the 


azimuth radiation pattern for a 6-element 20M beam that has 
terrific front-to-back ratio. 
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Figure 10 - Azimuth Radiation pattern for typical 12M 
dipole(courtesy Bernard Huth W4BGH) 


Designing a Shortened 30M Antenna 


A normal 30M dipole is almost 45 feet long. I wanted 
something much smaller, so I set a goal for the length of 
about 14ft, literally 66% shorter in length. Figi1 shows the 
basic results my NEC-Win model program calculations. 
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ee oax Feedline 
Two 16.6 uH 
Loading Coils 
wound on PVC 


Figure 11 - Concept of 14ft-long Shortened 30M 
Dipole using Four Pieces of Aluminum Tubing 


This concept in Figure 11 looks pretty simple. But, my first 
question is really, how well will it perform??? I don't want to 
go to a lot of effort on this project, so I made up my mind 
that I wanted to stick this up in the air on a 10 or 12 ft piece 
of wood (cheap tower). But, I recognized that 12 Ft elevation 
is not a lot of distance above ground for a 30M antenna. A 
good rule of thumb for a horizontal 30Meter antenna is 2 
wavelength above ground and my plans are only 12 ft. 


In Figure 12 let's look at the radiation angle of attack using a 
NEC-Win elevation output for this 30M horizontal antenna at 
12 foot of height. 


In Figure 12, the strongest radiation is STRAIGHT UP when a 
horizontal dipole is only 10 ft above ground. Most of the 
radiation energy is going straight up!!! But, I did not want a 
"cloud warmer" antenna!! There is NOT too much DX straight 
up in the air!!! 


Even for local stations, very little radiation power from Figure 
12 is pointed near the horizon. 
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30M Shortened Horz Dipole 
10ft off ground - 14ft long dipole 
Load coils = 17.1 uH each 
Lobe Elev = 90 deg 


Figure 12 - Elevation Plot of 30M Shortened Horizontal 
Dipole at 10 Ft above Ground 


Well, I decided to use the modeling program to look at using 
a shortened vertical antenna instead. The solution for a 
better antenna could be rotating the dipole into a vertical 
orientation because vertical antennas do not have the same 
"above ground" radiation patterns as horizontal antennas. 
Now a classic 1/4-wave vertical requires "messy/awkward" 
radials. But, if I rotate the dipole to become vertical, the 
lower half of the dipole works exactly like a well laid out set 
of radials. So, there are no "messy" radials to worry about. 


Figure 13 shows what the radiation elevation plot looks like 
for the 30M dipole that has been turned vertical. This is a 
much better radiation pattern than shown in Figure 12 using 
the same antenna!!! 


The main radiation lobe is 27 degrees above the horizon. 
There is no radiation going "straight up" at 90 degrees. 
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30M Shortened Verticle Dipole 
3ft off ground - 14ft long dipole 
Load coils - 16.6 uH each 
Lobe Elevation = 27 degrees 


Fig 13 - Elevation Plot of 30M Shortened Vertical- 
Dipole with bottom at only 3 Ft off Ground. 


VSWR vs Frequency 
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— Wnv-ultra-short vert-dipole-rev06 16.5 uH! extended 0.9-in each side 


Figure 14 - SWR Plot of shortened 30M Vertical-Dipole 
as predicted by the modelling software 
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The SWR analysis prediction plot for the shortened 30M 
Vertical-Dipole using the modeling software is seen in Figure 
14. This SWR plot came out extremely close to the results of 
the real antenna that I built. I only had to add about 2.0 
inches of wire to each end to allow the SWR dip to be 
centered on the 30M band. (As a side-note, the loading coils 
narrow-down the SWR bandwidth of a shortened antenna. 
But in the case of the 30 Meter band, the ham frequency 
allocation in USA is very narrow (10.100-to-10.150 MHz), so 
the SWR results worked out very well.) 


Figure 15 - 
Finished 
Construction of 
shortened 30M 
Vertical-Dipole 
using 4-pcs of 
tubing 
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Looking at 1.2 GHz Panel Antenna 


Back in 1997, John G8MNY published a short article in the 
BATC CQ-TV magazine that introduced the ATV readers to a 
panel antenna made with loops of heavy wire positioned 
above a reflector panel. John, G8MNY's article described 
using four loops of wire. A short time later, in 1998, Paul 
G8GML published his work in BATC CQ-TV magazine where 
he had over several years evolved the panel design to use six 
loops of wire for better gain and more convenient impedance. 


I decided to model the panel antenna for 1.2 GHz in software 
as described in the G8GML article. Figure 16 shows the 
modern basic construction concept for the panel antenna. The 
design of Figure 16 can achieve a theoretical gain of about 14 
dBd. Each loop is one-full wave-length (electrically) and can 
be thought of as two half-wave dipole antennas with 3 dBd of 
gain. Two loops double the number dipoles to provide 6 dBd 
of gain. Four loops provide 9 dBd. Six loops of wire can 
produce a gain of about 11 dBd. Finally, adding a metal 
reflector spaced behind the loop array will add another 3 dB 
and provide a total theoretical gain of 14 dBd!! 


[NOTE - G8GML's earlier CQ-TV article stated field measured 
gain of 6 loops with the reflector at 16 dBd. Paul GBGML 
explained that performing field tests includes the ground's 
distortion of the radiation pattern and that the higher value of 
gain reported is the result of "ground gain", but is a good 
method to compare antennas at a specific location. 

"Your mileage may vary!"] 


How About More Gain? - The beauty of this antenna is that 
you can double the number of arrays and easily use two sets 
of six-loops over a lightly larger reflector panel as shown in 
Figure 17. 


HAS5IW has extended the gain even further by adding many 
more sets of six-loops as shown in Figure 18. 
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Mesh or 
<«— Metal 
Plate 


Each loop is 
one-wavelength 


Figure 16 - Six 
Loops of wire are 
positioned over a 
Mesh Reflector for 
basic Panel Antenna 


+— Coax feed points 


Conclusion 


I have found that Antenna Modeling software like EZNEC can 
really help you design or improve antennas. But, you need to 
invest time to learn how to use the software program. At the 
time I got interested in antenna modeling, the ARRL offered 
an online class on Antenna Modeling, with weekly testing and 
a person assigned to answer questions from students. 


CQ-DATV 24 - June 2015 


Weather Proof 
Box for Splitting 
Coax Feed 


50 ohm coax 
to station 


Figure 17 - Two sets of Six-Loop Arrays provide 3 dB 
more Gain for a Total of 17 dBd 


Unfortunately, the class is no longer offered by ARRL. I can 
only surmise that eventually the class was not economically 
feasible (that is: not enough students). One surprise about 
antennas that I learned from using modeling software was: 
the grounding system at the station/antenna does NOT affect 
performance for beam antennas (like angle of radiation or 
SWR). The station/beam-antenna grounding system is mainly 
for electrical safety. 
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Other Modelling Software Information 


e NEC2 - was designed by Lawrence Livermore 
Labs 

e EZNEC - uses NEC2 “core” software with 
Windows GUI - by Roy Lewallen, W7EL - 


e NEC-Win — uses NEC2 “core” SW with GUI - by L. 
B. Cebik, W4RNL (SK) - NO LONGER SOLD 

e MINI-NEC - simplified NEC2 to run on slow PCs - 
fairly obsolete and inaccurate 


e PowerPoint presentation file on Antenna Modeling 
Software by Ken W6HHC - see 


Contact Info 


The author may be contacted at 
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Mike G7GTN 


VIDEO 


Introduction 


On screen caption generators are useful but often have the 
limitation that the captions need to be pre-generated and 
hence requires you to configure these elements within some 
software first before use. Sometimes it would be handy to be 
able to type a quick text message using large white 
characters on a black screen for transmission. Hence this 
very simple ATV Typewriter was born. 


The immediate & obvious idea was to add a standard PS/2 
computer keyboard to allow user input. This is compatible 
with both PAL & NTSC video signals; to function you simply 
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connect a standard PC keyboard (PS/2 type) and composite 
video output. You may have up to 14 characters over 6 lines 
for your text or captions. 


Circuit Connection Diagram 


The project is based on an Ardunio Nano module which 
contains an Atmel ATMEGA328P processor running at 16MHz 
clock speed. 


Construction 
To really make my construction as simple as possible I 
elected to make use of a ready built Ardunio board. The one I 


selected is called the Nano and are generally available from 
various eBay suppliers for around £3 shipped. 
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R1 VIDEO OUTPUT 


® CON1 
D13 (oe fy) 012 
3V3 [aoe aus 11 KEYBOARD 
ao =3) D10 
VREF : Ie + DATA 
AO (i “oe D9 N/C 
ta 2 S53 D8 GND 
A i +5V 
A3 es DY N/C 
A4 EP) ps5 
A5 rar D4 
' GND 
AG ey D3 
ee The PS/2 keyboard requires 4 connections to be made, these 
A7 » D2 
“2 being the Data & Clock lines and a +5V and Ground power 
SV EE RVs ean GND supply connection. 
T 2 "en Gs e pin out of the socket and male keyboard plug when 
RS : Bren Dt RST Th a eae a k d le keyboard pl h 
~~ viewed facing you is 
GND (3 Segoe eae RX1 
VIN & at TX1 


This has the USB chip CH340G on board for easy 
programming direct from the Ardunio IDE. This module was 
plugged in to a pin header breakout module. 


The two resistors that form the video DAC were mounted on 
a small section of stripboard and then soldered directly to the 
BNC video output socket. Using this construction method 
meant not also having to build a small +5V power supply 


section. Female socket - As panel mounted 
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Clock NC 


GND +5V 


Data NC 


(Keyboard Cable Male Connector) 


My prototype unit was housed in a small plastic box 
measuring approx 140mm X 55 which allowed plenty of 
space for a PP3 battery and any required future additions. 


Firmware 


The firmware along with the two required libraries TVOUT & 
PS/2 are included in the project ZIP file and available from 
the usual CQ-DATV download location. Once you have 
installed the additional libraries in to your Ardunio folder just 
upload the PS2TYPE.INO file to your module from the IDE. 


Operation 


With your standard PS/2 PC keyboard connected just enter 
the text you require. ESC will clear the whole screen and 


CQ-DATV 24 - June 2015 


(Prototype Module Holder Board Detail) 


finally the Home key will set the text position to (0,0) which 
is top left . 


To enter uppercase letters you need to depress and hold the 
SHIFT key at the same time as entering your text. The 
function keys from F2 - F12 could be allocated with fixed 
captions in code by you. At present each function key just 
prints its own name on screen. 


We end up with a simple, but still quite functional unit that 


you can easily extend with some quite modest Ardunio 
programming efforts of your own. 


CQ-DATV 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (rwsmaltniat) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http://www.agaf.de/ 


chttp://eq-datv.mobi ISSN 2059-2191 
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Bill Pasternak, 


Bill Pasternak, a true gentleman and friend of many. 


President & Co-Founder 
Producer/Writer 


WAGITF, SK Bo 
1942 —2015 | 
Amateur Radio Newsline ips 
/ / 


Photo: arnewsline.org 


Bill Pasternak, the president and co-founder of Amateur 
Radio Newsline died June 11th, he was 73 


Remembering Bill Pasternak https://youtu.be/zhTKbr2Hvel 
Arnewsline ran a weekly bulletin service since 1977 


With much heavy heart my dear friend Bill Pasternak passed 
away tonight. He was so much more than a friend to me. He 
was a person I could talk to about anything. Helped me with 
my ham radio knowledge and working with electronics and 
tube radios. Bill will be missed by many but not forgotten. I 
know I will never forget the nicest person I have known in 
my life. 


73 my dear friend Bill WA6ITF SK. 
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DATV News 


DATV date announced 


The 5th World Digital Amateur TV Party is planned on Friday 
21st and Saturday 22nd of August. 


Anchor Peter Cossins VK3BFG is asking those taking part this 
year to prepare a one or two minute show and tell video to 
add a bit of interest. He will be assisted by Neil VK3BCU. 


TV signals ‘alternative to radar' 


The BBC reports that existing TV signals could be used to 
track aircraft, providing a cheaper alternative to radar. 


BBC News say: 


Research carried out by the air traffic control provider Nats 
and its partners suggests that existing TV signals could be 
used to track aircraft, providing a cheaper alternative to 
radar. 


TV signals use different parts of the radio spectrum to radar, 
but both bounce off solid objects. 


Using special receivers, researchers said they were able to 
track up to 30 planes simultaneously flying at altitudes of up 
to 10,000ft (3km). 


Read the BBC story at 
http://www.bbc.co.uk/news/technology-33063353 


Southgate News 
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The test involved TV signals broadcast from a 
transmitter in Crystal Palace 


Breakthrough Narrow-bandwidth DATV 


This MiniTiouner project by F6DZP is a breakthrough by 

(1) creating a "hackable" DATV receiver that is capable of 
receiving down to SR=250K and 

(2) creating a USB-based receiver that breaks away from the 
PCI interface used by the original Tutioune approach by 
F6DZP. The significance of migrating away from the PCI 
interface is that this interface is quickly becoming obsolete in 
computers. To learn the capabilities of the original Tutioune 
project by Jean-Pierre F6DZP, see the "Tutioune 3200 for TT 
S23200" article in CQ-DATV issue 11, page 11. 


This project is a USB DATV receiver built by using a 

Samsung module (called NIM), two three-input Nand gates 
(74HCT10), a USB module and some voltage regulators to 
deliver DATV video and audio via the USB input to your PC or 
Laptop. 
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A close-up of the module and below the relative size 


of the module 
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DATV News Hamradio 2015 


We are at the eve of Hamradio 2015. This year it comes as 
representative of Hides company that we (ATV - wireless 
operators) offer purchase DVB-T appliances ( band close). 
http://www.hides.com.tw/hot_eng.html Calvin bring the 
different DVB-T transmitters and receivers. Visitors to the fair 
will have the option of purchasing prices for also other 
components such dual-band converters and amplifiers. On 
the stand will help OM OE7DBH. 

Darko brings PLL LNB to receive future ATV signals 
geostationary satellite 26.° East. 
http://www.oe7forum.at/viewtopic. php ?f=7&t=40#p1371 
We will be glad to see you in Hall 3 - Stand C21 C22. 


Page 4 


DBOKO output in HD only 


LPBBaKo 


MHarnnmet 
Video-Stream Eingabe 
via NSVCap 
HostidbOko.amprorg 
Port:9000 Password:atv 
Max.640X480 Pixel 
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Playing 6:17 (Strearning) 


After some time testing the 1291 MHz DATV output with two 
streams in SD and HD/720p the advanced Cologne ATV 
repeater will be switched to Full HD only on 1st August 2015. 


For reception a DVB-S2 satellite TV receiver is needed, users 
will be rewarded with up-to-date video quality shown already 
in the online stream 


Ultra HD coming from space 


US space agency NASA is going to start a 4k TV channel on 
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version has real UHD resolution. 


the internet. A first short clip with Ultra High Definition shots 

from the ISS can be found at YouTube under "ReelNASA", but 
an updated Google Chrome web browser is needed to get the 
stream in full resolution of 3840x2160 pixels. Another chance 
for downloads is given at: 


Between different codec files, only the Quicktime (mov) 


4K IMAGERY 
ON BOARD THE ISS 


UHD demo from Moscow 


On the Ultra HD demo transponder provided by "Eutelsat" on 
Hotbird 13 degr. east a nearly two hours military parade 
recorded at the Red Square in Moscow by "Channel One 
Russia" was shown in June. The week before during the 
AngaCom fair in Cologne new 4k trailers from "4K Fun Box 
UHD" and "Anixe UHD" were transmitted on that channel. The 
Red Square parade had been shown ten years ago already by 
"Euro1080" from Belgium, the pioneer HD channel for 
Europe, now extinct... 

Translation: Klaus, DL4KCK - 
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Editorial 


Those of you that read the previous issue (24) will have 
noticed that we removed an article by F6DZP at his request 
and replaced it with an email from him as to why he wanted 
it removed. This was a mistake. It was an email sent 
personally to Trevor who then forwarded it on to the team as 
the quickest way of notifying everyone of his Jeans' 
displeasure. Apologies to Jean. The production team are only 
connected by email and as we reach publication date there 
are lots of frantic emails in all directions. 


We realise the CQ-DATV magazine is the new kid on the block 
and that we are doing something for ATV that has never been 
done before and that is, produce a free ATV magazine every 
month. This requires an approach that has also never been 
tried before. It needs a proactive team to sort and shape the 
stories rather like any daily newspaper. It would not be 
possible to get a newspaper out on the streets if all that 
happened was the team sat around the office waiting for an 
in-tray to fill up with public contributions. 


CQ-DATV has had to take a very proactive approach. The 
team are constantly scouring the Internet along with other 
ATV magazines and are also in contact with our regular 
contributors discussing the latest developments in ATV and 
shaping them into copy. All sourced copy needs work, such 
as correcting any Google translations, redrawing any 
necessary diagrams and most important of all, liaising with 
the source of the copy and checking acknowledgements. 


We have never failed to publish a magazine. We have no 
financial motives, we do not charge or claim expenses and 
remember we publish 12 magazines per year in several 
downloadable formats. I hope the 100,000 downloads since 
we started two years ago and the 160 countries in which CQ- 
DATV is read is proof of all this labour. 
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It's now really up to the ATV community to either 
acknowledge that this is the future and the way to grow ATV 
with CQ-DATV as a common umbrella for all the ATV clubs 
and deliver the necessary support, or lose the initiative and 
live with a fragmented ATV. 


An ATV umbrella is nothing new. The first one was launched 
by a Swiss ATVer in 1986 and called EATWG (European 
Amateur Television Working Group). This was a brilliant idea, 
but unfortunately it sank without trace because of the lack of 
support from the ATV community. Next year it will be 30 
years since the launch of EATWG and the recognition by 
many of the European ATV organisations for this 
requirement, but sadly little has been done to restore this 
global requirement. 


CQ-DATV is a different approach in a different time. With new 
options and horizons beyond Europe. Also CQ-DATV is driven 
by a dedicated team of ATV enthusiasts. EATWG had none of 
this and sadly we let a good idea sink without trace. So it's 
either get on board and make it work or let it sink as we did 
with EATWG back in 1986. To this end we have produced a 
mission graphic (next page) which we hope will promote a 
clear intention of what we are trying to do for ATV. All we ask 
for is your support to unite and drive ATV forward. 


CQ-DATV 


Read in 160 Countries 
Over 100, 000 Download 
Published 12 Times a Year 


informing 

Developing 

Communicating 

Building the ATV Community 


Free Distribution 
Electronic Production 
Supporting ATV Without Strings 


Non Paid Volunteers 
Proven ATV Record 
Dedicated to a future for ATV 
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Enough of where we are coming from and how we work. 


CQ-DATV 25, in this issue, Ken W6HHC has been looking at 
Digital-ATV DX records. Chris van den Berg PA3CRX has sent 
in a very interesting 24 GHz story. John G3RFL has been on 
eBay and purchased a 23cms YIG and now has it sending out 
ATV pictures. Richard Carden has been investigating a 
reference audio and video switcher. We have the answers to 
the CQ-DATV 24 skill test and this time we have set you a 
digital problem. Rovert Nworb has sent in an interesting view 
on what Codec's do and why there are so many. Trevor has 
been looking at an old Sony broadcast camera. 


Next issue, CQ-DATV 26, Richard Russell G4BAU, the 
designer of the ATV handbook test card will be explaining his 
second generation programmable test card. 

Please sit back and enjoy CQ-DATV 25 


The CQ-DATV Production team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 


CQ-DATV 


£ Like us on Facebook 


FS ae ES een 


TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http://www.agaf.de/ 
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DATV DX records 


During the recent BATC SummerFun ATV Contest, Rob 
M@DTS and Terry G1iLPS again teamed-up, and also Noel 
G8GTZ and Arthur G4CPE teamed-up to add some new DX 
records on the UK temporary digital band allocation at 146.5 
MHz. 


Both of these two new records used narrow-band DVB-S 
modulation set to 333 KSymbols/sec to produce a bandwidth 
of about 0.5 MHz in the 2 M allocation. Both of these two new 
records also used H.264 video encoding to increase/improve 
the video frame-rate displayed at the receiving end. 


Also, Daniel EI9FHB has suggested that the HamTV DATV 
one-way transmissions from onboard the International Space 
Station (ISS) on the 2.4 GHz ham band is a worthy addition 
to the Known DATV DX Records table (below). 


I have added the first day of HamTV-live-video-transmissions 
that occurred on 2014-03-08 and were received by the 
Matera tracking station (IOKPT) and the Casale Monferrato 
tracking station (IK1SLD) in Italy as being typical when ISS is 
near the horizon. 


One of the goals of one-way-video using HamTV onboard the 
ISS is to communicate with schools around the world. If you 
have not watched before, a historic video preserved from 
those first ISS DATV transmissions can be found at:- 
https://www.youtube.com/watch?v=Xkodq_2TshI 


Please let me know if you learn of any longer DATV QSOs. 


73...de Ken W6HHC 
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Known Digital-ATV DX Records 
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Locutions North York Moors. England acc high ground near Mothbury Engend 


é 14 
H 284 valod - pdt DVB S af 229 KS yetve uaeng DighT Wi (ateewey) 
an T4865 Mite - UE termporary Get afocatios 
Lotaliois (OB 1G) (Wathuty Hal Ergtand) and (O01 BV) joiner Lift Evesare) 


H2d veo. protncol f (ONE Sa} 333 KSyreivs usog on onenaant ww ATV. Esprese 
an 148 5 Mt - UR Menponiry net afocation 


MODIS & GILPS 2015-01-11 
H 254 vineo - protoce! OVB- af 3339 KSyrebrs wang waparenental DATY-Eapeese 
om 1465 Whig - UK Metporary tert aloauine 
Locations Varn, Engkaed and Spearymoc (County Durham), England 


64 KM GhADM to GALES 2015-02-10 
OVG-S protocn) af * 153 MSymitGen with FEC=34 (one-way) 

m 48.2 Wie using 200W aeg Pwr Oly) and GeV appins 15 Metre 
Locations Neri of Hutrew (1001TO) ie Nett of Alors in Marnpeiure 


http ://www.von-info.ch/hb9afo/records/recordse.htm 


Download the above table as an Excel spreadsheet from:- 
http ://cq-datv.mobi/downloads.php#latest 
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Digital Amateur TeleVision jaamm 
Exciter/Transmitter a - Amateur 


Television 
Quarterly 


now available from 


DATV-Express casei aor 


How To Receive Amateur Digital TV 


Fn ile WE. | Hides BD-300 Product Review 


MKill Receiver Project 7) 72 


“ee iy " 
Early involvement with Television — —— 
J ] y ; . : yf 


A more affordable DATV exciter can now be ordered 

Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 

Software Defined Radio (SDR) architecture allows many 

variations of 1Q modulations 

“Software-Defined” allows new features to be added over the 

next few years, without changing the hardware board 

As extra bonus, the team has been able to get the board to 

transmit DVB-T 2K mode, however we cannot guarantee the . . . 
performance of that protocol. Caveat Emptor! ATV Quarterly - Don't miss another issue! Subscribe 
Requires PC running Ubuntu linux (see User Guide) Today 

Price is US$300 + shipping — order using PayPal 


. =. USA $22.00 year, Canada/ Mexico $25.00 year DX 
For more details and ordering fo $32.00 year (US $) Cyber: $15/yr. Visa, M/C, AMEX, 
www.DATV-Express.com ~—_ PayPal via Internet: www.atvquarterly.com 
register on the web site ee eal x Cheques or Money Orders to P.O.Box 1594 Crestline 
to be able to see ~ CA 92325 
the PURCHASE pes . Published by ATV Quarterly tel (909) 338-6887 email: 
wa6svt@atvquarterly.com 
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24 GHz ATV, madness? 


By Chris van den Berg, PASCRX 


Several years ago there was only very limited activity on the 
23 cm band (at first even with AM), at that time we built 
PI6ATS (at that time called PI6ATV). The intention was to 
stimulate 23 cm and 13 cm ATV activity. On 13 cm we 
achieved regularly the first prize in the IARU ATV contest by 
making just a single one-way contact between Hoevelaken 
and Amersfoort. Many years later it was the turn of 6 cm to 
be activated by ATV. Standard modules were bought. 
Building a 6cm station was not much more involved than 
wiring of some components. PI6ATS was extended with a 6 
cm input and meanwhile there are a good number of active 
stations on 6 cm ATV. 


Heelweg 2012 


At the Heelweg meeting in 2012 Roger (G8CUB) was present. 


He had “one last sample" 23GHz module (1) that was usable 
at 24 GHz, for sale. Books and documentation showed that it 
was actually usable in the 24GHz amateur band. 


Unfortunately, Roger had only one sample and so it was 


impossible to build two stations to be able to make a contact. 


Roger, however, appeared to have some 26GHz (2) samples 
arriving that also appeared perfectly usable at 24GHz. So we 
ordered two modules from England and in the mean time we 
could further delve into the specifications. 


Eyal gal 


The modules are manufactured by Eyal gal (6057-00), 
required signals are LO at half the frequency, IF in and IF 
out. The module has two waveguide ports for transmitting 
and receiving signals at 24 GHz. 


CQ-DATV 23 - May 2015 


The noise figure at 24GHz is about 4db and 1W output. 


For narrow-band in England it is often used a synthesiser for 
IF LO signal, and as IF for a 70 cm transceiver. 


We chose an IF in the 13 cm band (2450MHz), through the 
use of standard video links, such as those sold at hardware 
stores. It was very difficult to reduce the IF output low 
enough (-20 dBm) by ordinary resistors but we succeeded. 
The LO used was a DRO oscillator (10,8GHz), originally 
intended as a motion detector. Patch antenna removed and 
modified with an SMA connector which yielded just enough 
signal. 


In this manner, the frequency of 24.050GHz is reached (= 2 
times LO + IF). 


Antenna connections 


Since there are two separate waveguide connections for RX 
and TX, these have to be switched between transmission and 
receiving in case a single antenna is used. A waveguide 
switch is very expensive, as far as they can be found. We 
thought the solution was found by using circulators, where 
Jos (PA3ACJ) could help us. Despite the good damping, there 
would still be too much signal into the receiver. In addition, 
the circulator has the property that if the next port has a 
mismatch, the signal goes to the following port. That could 
mean that if (for whatever reason) while transmitting a 
mismatch should occur, full power would go into the receiver! 


In time we dropped the idea for using the circulators. 
Waveguide / SMA transitions could be constructed by pieces 
of semi rigid cable that could be switched via a coaxial relay. 
But many transitions also means a high risk of signal loss. 
Creating a waveguide switch also requires the necessary 
machining... 
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It was decided to start testing first with two antennas side by 
side, one for transmitting, one for receiving. Given the 
wavelength (1.2 cm) such an antenna is not particularly large 
while still achieving the necessary gain. 


Horn antennas 


After being given with several pieces of waveguide and 
flanges, Peter (PA3CWS) added pieces of waveguide bringing 
the connections outside the enclosure, ultimately designed to 
mount 20 dBi horns. 


Chris (PA3CRX) folded 14 dBi horns and soldered them 
directly to the flanges and built-in enclosure. The horns are 
made according to the method described on the PI6ATS (3) 
web site. 


Horn antenna for 24 GHz 


The possibility of using the horns later for a “sliding offset 
parabolic dish" is thus left open. Hopefully it can be made 
stable and the transmit and receive direction is identical. 
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Another possibility is the use of a lens antenna. This is then 
placed in front of the respective horn (like a magnifying 
glass), and the radiation direction does not change. If anyone 
has any experience with lens antennas at higher frequencies, 
we would be glad to hear from you. 


Energy 


The modules must be provided with a number of voltages, 
including a negative. In order to be suitable for the whole /P 
use all voltages are derived from 12 volts. In order to make 
the negative voltage, a low-frequency amplifier IC has been 
used as an oscillator. A voltage multiplier, 7912, provides the 
stable negative voltage. 
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24 GHz station of PASCRX during assembling 
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Built-in enclosure 


We succeeded in finding a suitable enclosure that was not too 
big and could contain everything. In case the DRO 
frequencies of the two stations may be not exactly identical. 
It would be useful if one of the stations could adjust 
frequency (instead of the regular channels). Peter has 
enabled this with his station by adjustable IF. 


After drilling and sawing, assembly could be tested. 


24 GHz station of PASCWS during assembling 
Practise 


The whole system consumes a lot of power (+ 2.5A at TX), 
not just that the batteries will run out soon, also the amount 
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of heat produced is pretty large. Test time should thus not be 
too long. Two /P stations were built up in the room, and a 
direct two-way contact was a made. By removing voltage of 
the 24 GHz module it could be confirmed that the contact did 
not take place on the IF frequency (13 cm). 


After one station actually went for a walk, it could be 
determined that both video and audio went fine to the end of 
the street. Even if there were some obstacles between, the 
picture was still there. 


After we chose a nice path the test was performed again in 
the meadows around Bunschoten. The talk-back contact at 2 
meters worked very poorly and was suddenly gone, but at 
that time we still received a noise-free image and sound at 
24 GHz! The distance was 5.7 km. Chris hereby used the 
14dBi horns and Peter only open waveguides. 


ste” 
24 GHz reception of PASCWS at PA3CRX 
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After placing an offset tray at the open waveguides (focus is 
not set correctly and exposure much too large), the signal 
had become so strong that (on which dips after) could be 
rotated 360 degrees while maintaining image and sound. 


Increased distance 


A greater distance was required. A previously used path at 6 
cm was attempted. At the station with the open waveguides, 
an offset dish was mounted. The covering of the dish is not 
optimal and because the distance between the transmitting 
and receiving waveguide openings is even a distance of 80 
mm it could even be called poor. 
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Another disadvantage is that the direction of the signal during 
transmission and reception is not the same. Aligning the 
strongest signal and then switching to receive, means that 
direction needs readjusting... 


The connection did not succeed. The contact, but a slightly 
different location did work and a two-way contact over 28km 
was made. After that we experimented with a dish that was 
illuminated by the 14 dBi horns, because both stations had to 
re align the dishes after switching between transmit and 
receive. Not very comfortable and difficult to find each other.. 


On the Sunday morning during the September 2012 ATV 
contest, it looked a bit foggy, which just might give enough 
attenuation to have the contact not succeeding. On the 
“Doorne Kaap”, a tower on a hill, 80 mtrs above Sea Level 
running the station with the horns, transmitter switched on, 
ready. On the other site the station with the offset dish, 
receiver, rotating the antenna: P5! 


PA3CRX/P 


24 GHz 
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PA3CRX Doornse Kaap 


Thereafter, the contact reversed and also that succeeded 
(with considerable fluctuation in the signal strength). By 
using a little part of the prime focus dish (of the 6 cm 
station), acting as an offset dish the resulting signal was 
immediately stronger. 


To get an idea of how it all went there a movie on youtube, 
search on “Doornse Kaap” (4). 


Still madness? 


Yes, maybe it's quite a lot of work to finally have a few 
minutes contact, with only one station. However, it was quite 
interesting and who knows how many ATV contacts will be 
made in five or ten years from now at 24 GHz. Probably not 
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only /P but also from home. By that time it may be 
questioned as to whether building an ATV station at 245 GHz 
is madness! 


2015 


We are now a few years further on than the first tests. One 
year later, several Dutch stations where present on 24 GHz, 
only receiving, transmitting and receiving. Likely more then 
15 stations are now active on 1.2 cm in the Netherlands. Not 
with the equipment we use but with Gunn diodes and other 
modules. Reasonable noise figures and from a few mW to a 
1.5 Watt of output. 
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The station of PASCWS is now equipped with waveguide to 
SMA adaptors with one feed horn in the correct position of 
the offset-dish do the job. 


The station of PA3CRX is now equipped with the sliding dish 
construction, that makes it possible to have the same 
direction between transmitting and receiving by just sliding 
the dish. (5) 
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Maximum distance reached between these stations is 43 km, 
while one is 80 mtr. above Sea level, the other about 7 mtr. 
Same path sometimes P5, with sound, other days no signal at 
all. Room here for a lot of experiments, done by many active 
ATV stations in the Netherlands. 


1) 
2) 


There are also other manufacturers (Terra satellite and 
Thales) and 26GHz 23Ghz possible at 24GHz obtain useful 
modules (see Internet and Ebay) 


3) 
4) 


5) 
(at the end of the movie, the other stations equipment could 
be seen on the screen) 


CAT15 - Sept 5/6" 2015 ag 


*2 day program including talks and demos 
*Test and measurement area 

*Members flea market and demo area 
*RF and specialist traders 

*Presentation of BATC RB-TV awards 


Finningley Amateur Radio Club — Sandtoft DN8 5SX 
“Just off the M180 
*5 minutes from Robin Hood International Airport 
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By Richard Carden - VK4XRL 


In my last article I mentioned the requirement to provide 
reference setting up for both audio and video. One of my jobs 
while working in the television sphere was to provide line-up 
procedures for all installations within the plant. These line 
ups become crucial when we went colour so that colour 
phasing was within the required parameters. 


We don’t need to go quite that far unless you are using a 
video switcher where all inputs must be timed and phased so 
you can effect source flowing switching. That is why VMix is 
so good, it’s all done for you in the digital domain. However 
it’s nice to have all audio and video levels adjusted correctly 
within your station or repeater setup. I have always had a 
system where I used 100% colour bars and reference tone to 
check on my system and that of our local repeater. 


To this end I have a unit that has a 4 x 1 audio and video 
switcher where inputs are arranged as follows - see Figure 1; 


1. DVB-T STB (446.5Mhz in our case) 
2. Station switcher 

3. DVB-S STB (DATV 23cm) 

4. FM receiver 


With the station having been adjusted this is used as my 
reference where all inputs sources are matched. The video 
from the switcher is set to 1V p/p. 


Items such as STB’s should be near enough but if you need 
to, VDA’s (Vision Distribution Amplifiers) can be added. 


Audio is also set to reference level with some slight 
adjustment been done within the audio switcher. Next the 
internal and/or external monitoring should also be calibrated. 
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I use an external monitoring OSD (On Screen Display - see Your own DATV transmitter can also then be adjusted to this 


figure 4) which combines the audio with the video in graph reference level. 

form and is therefore calibrated accordingly. The OSD unit 

also has an internal LED bar graph reader and is also With the FM receiver it can therefore be adjusted for video 

calibrated at this time. This allows portable operation for levels and audio levels to match the same reference. Because 

repeater alignment if so required. we tend to operate with +/-9 MHz bandwidth we can only 

(Figures 2 and 3 show the output from VMix) expect around 0.5V p/p and up to 0.7v p/p with some 
internal adjustment, however in these cases a VDA may be 

The DVB-T STB is set with reference to a known TV station required to set the 1V p/p. 

(no testcard or tone these days) and I use the radio station 

and adjust the STB audio level for around 3db down on the While this may not be ideal it is at least better than none at 

reference level. It’s not ideal but seems to work well. all and allows repeaters and other stations to reflect the same 

The DVB-S STB used for 23cm DATV monitoring is calibrated levels. It also allows you to set your our station via the 

from an ‘off-air’ signal with tone and colour bars, normally I repeater knowing that it originated at the correct levels. 

use an interchange source. 
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Sourcing accessories for Sony BVP 7 


broadcast CCD camera 
Trevor G8CJS 


I love working with professional video equipment. It is 
rewarding and provides opportunities to develop your 
operational skills, to what I like to think is a professional 
standard. I am not a kit collector or kit fondler, kit is there 
because I like using it. The Sony BVP 7 CCD camera I own, 
was mostly assembled from eBay as separate purchases, and 
there are pitfalls and choices, so I hope this article is of some 
help if you want to follow in my footsteps. 
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Sony BVP CCD Camera 


I have a lot of time for Sony kit including their cameras as 
they are designed to please the operator and not necessarily 
the engineer. Engineers tend to go for the more robust battle 
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ship style constructed cameras. In my view one of the yard 
sticks to judge any equipment by its user friendliness. Sony 
Camera kit is light weight and user friendly, viewfinders 
lenses and tripod plates are interchangeable across a large 
part of their broadcast range which is part of the attraction, 
although they now seem to have dropped this. Once you 
know your way around the kit you can often find items on 
eBay, its knowing which lens to go for, which back, tripod 
plate etc. 


= ! 
External Focus B4 Lens 


Let’s start with the lens. The BVP 7 has a removable lens, 
using a B4 bayonet mount, and this mount has been 
consistent through most of the Sony range of professional 
camera’s, so if you upgrade to a higher spec camera then the 
lens could often be retained, for this reason you see Sony 
camera’s advertised on eBay less lens. My lens is a Fujinon 
9.5mm and zooms 150mm making it a 15:1 and will maintain 
a constant F1.8, there are lenses with built in range 
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extenders available. I have used longer lenses, but from a 
small 100mm ball tripod they are difficult to produce steady 
camera shot from. The B4 mount exists in two sizes 2/3 and 
1/2 The BVP7 is a 2/3 mount, beware lenses from JVC 
camera’s that are more likely a 1/2 mount. 


B4 lenses use several different connectors for the electronic 
controls (zoom and iris control for automatic exposure). This 
connector is separate to the bayonet on a flying lead. The 
lead in most cases is equipped with a 6 pin or 12 pin round 
connector. The 6 pin is old and pre dates the BVP7 which 
requires a 12 pin connector. Lenses with 6 pin connectors can 
be found on eBay at reasonable prices and updated with a 
new connector. 


If you want to use the camera hand held then a wide angle 
lens will improve your camera work, but I suspect unless you 
come across a bargain you will have to put up with a 
something around 9 or 10mm at it's wide end. 


The older lenses were also designed for tube camera’s not 
modern CCD camera’s, what’s the difference, something 
called achromatic, where focal point is dependent on the 
colour, not such a problem on tube camera’s as the tubes can 
be positioned independently to cancel errors. This is not the 
case with CCD sensors. This error is minimised in most multi 
element lenses by constructing the lens from two different 
types of glass (Flint and Crown) which have different 
properties. By using Flint for the concave elements and crown 
for the convex elements, the theory is the errors cancel out. 
http://en.wikipedia.org/wiki/Achromatic_lens 


I have to say I have now used numerous lenses designed for 
tube camera’s on CCD cameras and have not yet seen any 
problems, when working at standard definition. I have seen 
lenses that won't make back focus that is more of a problem 
and they were designed for camera’s where the CCD or tubes 
were located in a different position. 
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teenies ew 20% 


Canon 


External focus lens 


There are also two types of lenses, external and internal 
focus, this logic comes from what happens when you rotate 
the focus ring, on an external lens the front element rotates, 
on an internal focus lens the front element does not rotate. 


So you can use square lens hoods and polarising filters, 
which can be set and will not change as you focus the 
camera, yes like most broadcast camera's it needs manually 
focusing (now there is a disappearing skill). I only have an 
externally focused lens, but one day I am sure an internal B4 
2/3 lens that is 5mm at its widest, will turn up on eBay ata 
bargain price, it just has not happened yet. 


These lenses are also very adaptable and are still finding uses 
on more modern cameras, admittedly with some adaptation. 
http://www.newsshooter.com/2014/11/20/inter-bee-2014- 
want-to-put-an-eng-lens-on-a-full-frame-a7s-or-5d-mkiii- 
technical-farms-new-b4-to-full-frame-adapter/ 

but that's another article 
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The BVP 7 is equipped with a very pleasant shoulder mount 
that can be simply dropped onto a tripod, providing the tripod 
is equipped with the appropriate Sony plate, for this camera 
it’s a VCT-U 14 plate, again they turn up on eBay. Once the 
tripod is equipped with this plate all the Sony professional 
camera’s of this age will fit this same tripod plate. 


s . a 


Adapted B4 Lens (above) 


Tripod Mounting Plate (below) 


Triax and Studio Backs 


The camera body is designed to fit a number of 
interchangeable backs rather like the Hassleblad stills 
camera, so it can become a camcorder (Beta SP it's an old 
camera) or a cable fed studio camera (CA-50p back). Triax 
backs are also available, CA-55p for connection to a CCU 
355/P these too have the 26pin VTR connector but not the 41 
pin CCU connector. 
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The view finder can be a standard Sony monocular view 
finder (again can be found on eBay), or the larger studio view 
finders (BVF 55CE) both can be fitted to the same socket. 
The monocular viewfinder also takes a camera mic, this has a 
non standard connector (not XLR). This versatility is why 
Sony cameras are so popular. 


The CA-50P cable back has two multi pin connectors which 
enable it to interface to a Sony CCU for studio work, 26pin 
VTR and 41 pin CCU and the triax back has just the 26pin 
and triax connector. These connections are shown at the end 
so Component output is possible. It has a BNC connector 
which will accept black and burst for genlock operation, or it 
will simply free run for connection to any video recorder or 
other application via the other BNC connector which provides 
CVBS out. 


Power requirements are +12v from a standard 12v bag 
battery, mounted on the rear or via the 4 pin XLR connector, 
in the case of the cable back, which in my case connects to a 
homemade mains PSU, although I do have a battery belt, 
when I need to use the camera on the move. 
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Down side they are an old camera and need a lot of light, 
they are not widescreen, and as mentioned earlier they are 
manual focused, so you do need to keep this skill sharp, its 
not difficult, everyone can do it, but doing it quickly and 
going the right way every time, well that does take skill. Also 
from an engineering point the components are getting old, 
mostly it's capacitors that fail. On the plus side it's a modular 
camera so if you have two bodies you can locate the problem 
card by substitution. Once you have the problem card change 
the electrolytic capacitors (they are wire ended not surface 
mount). 


Yes they are old cameras, yes part of a bygone age, but they 
are now very affordable, once they cost many thousands of 
pounds and were the domain of professional broadcasters, 
these days you can put one together for a few hundred 
pounds. 
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YIG FM transmitter for 23 CMS 


By John Hudson G3RFL 


It seems a long time since I designed GB3FY the 10GHz FM 
ATV repeater located in Fleetwood. I used a different 
approach to the transmitter, by using a YIG. Let me explain. 


Yttrium Iron Garnet, YIG for short 


These very small balls are about 10 to 30 thou in diameter. 
It’s sliced from the grown garnet and then diced and tumbled 
to produce the finished ball. The value of the raw material on 
the open market is several million dollars per pound, don’t 
worry you don’t have to buy the whole pound, garnet balls 
are available on eBay at affordable prices as part of 
functioning surplus telecom equipment. These small self- 
contained devices can be powered up and modulated with 
video either analogue of digital and provide the bases for a 
transmitter. 


YIG's are nothing new they have been around quite a few 
years and are to be found in expensive high end test 
equipment. What has changed is they are now appearing on 
eBay at prices affordable by amateurs. They are extremely 
stable, can produce typically 100Mw and now that GB3FY has 
been operating for 2 years using one as its transmit source, I 
can also report that they are very reliable and ideal for FM 
ATV. 


The question I have been asking myself is are they suitable 
for other ATV bands in particular 23 cms, sometimes the only 
way to find out is to power one up and see. 


For those of you not familiar with this technology, the key to 
controlling and modulating these devices is via a magnetic 
field. There is magic number to set the frequency of a YIG 
and this is 2.8 MHz per Gauss of an applied magnetic field. 
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So if a 1000 Gauss field were applied to the YIG it will 
oscillate at 2.8GHz, similarly 2000 Gauss would move the 
frequency to 5.6GHz. 


However the STELLEX devices I used in GB3FY have built in 
magnets so they just cover a small frequency range. My 
STELLEX 6755 728 covers 9.5 to10.43GHz, and without any 
power being applied to the coil it runs at 9.985GHz. 


The control coils (yes there are two) can add or subtract from 
the frequency. The main coil is about 15 ohms and creates a 
lot of frequency change per m/A of applied current. The 
smaller is the FM modulation coil. 


For my 23cms I used an Avantek YIG again purchased from 
eBay, in common with the Stellex unit it has two coils one 
that can add or subtract from the frequency. The large coil is 
about 15 ohms and creates a lot of frequency change per 
m/A of applied current. 


The smaller coil is for FM modulation and is about is 1 ohm 
and has an inductance of 2uH. Driving this inductor was the 
first problem, not too difficult up to 500 KHz, but above that 
frequency we need some sort of EQ or current drive, to 
compensate for the inductance. So far I am still on a learning 
curve, but I have managed without any serious equipment to 
create a watchable modulation system good enough for ATV 
Fig 1 shows the circuit design that I have developed to 
evaluate the unit. 


Both coils are driven with by IRF520 FETS which are in turn 
driven from one half of a CA3240 op amp (not too dissimilar 
to my original 1OGHz design). The PIC is programmed with a 
look up table to match the displayed frequency to a given 
voltage that will adjust the YIG via the main coil to match. 
This can be stepped through with increment and decrement 
push buttons. The PIC also stores the last frequency used on 
power down as the frequency it powers up on. 
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Fig 1 YIG Exciter 
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I did include VR2 for calibration 
purposes so that if the YIG was 
replaced the look up table would not 
need to be re written, but the 
stability and ability to change the 
YIG with very little adjustment bears 
testament to the stability and 
interchangeably of these units. 


The smaller modulation coils is 
driven in a similar manner, but here 
we limit the current to 200mA just in 
case you have a fault to protect the 
coil. The modulation of this coil 
requires CCIR 405 Pre emphasis, in 
order to compensate for the poor 
spectral energy in the FM side bands, 
which reduces in power as the 
modulation frequency increases. All 
the FM ATV receivers have standard 
CCIR De emphasis, so there are no 
options, it must be part of the 
modulator. 


Figure 2 (NEXT PAGE) shows this 


video CCIR Pre-emphasis and the 
audio subcarrier generation. 


The CCIR curve is very old and was 


The PIC driven display is via an I2C interface to a 16x2 LCD designed as three curves to suit 525 (A), 625 (B) and 819 (C) 
display. (the software is available on the CQ-DATV download line television. The network shown produces an 

site along with a DTMF version for use with GB3FY repeater approximation to curve B (625 and is common circuit across 
which has two codes *1249# to switch the RX listening on many FM ATV applications.) 

1249MHz and on power up the new 23cm YIG TX sends this 

automatically so to reverse this if you re-power the YIG TX it The Audio path is via a CA 3140 op amp to produce gain so 
automatically sends in our case *9# to close the repeater or as to suit most audio levels. R2 enables level adjustment . 

it times out after 10 mins). The signal then goes on to drive two reverse biased 1n4001 
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Fig 2 CCIR EQ and 
Audio Subcarrier 
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diodes that act as voltage dependent capacitors in this 
mode and will then frequency modulate the RC oscillator 
Q1, Q2 buffers this subcarrier and R19 sets the level of the 
audio subcarrier. 


Construction was by using two home etched PCB's one for 
the exciter fig 1 and a separate board for the CCIR EQ and 
audio subcarrier fig2. The only reason for two pcbs is the 
audio and EQ board has become a standard module around 
the shack as it is used in a number of FM TV transmitter 
applications 


Just of finish off the project I invested in a rather eye 
catching box that in the photograph does not really do this 
elegant transmitter justice. 


So there we have it my 23cms FM ATV transmitter, 100mw 
of output with an LCD display of the frequency. 
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Sorry the photograph does not do the 
display justice (see next page). 


The assembler source code for this project 
can be downloaded from our web site. 


http://cq-datv.mobi/downloads.php#latest 
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Copper view of Exciter PCB and LCD display 
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DATV-Express Project - May update 


report 


Ken W6HHC continued to test the alpha-version of v2.04 deb 
file for the ODROID U3. (Although other household duties 
have eaten into his spare time for ham radio and DATV- 
Express project. ) 


A Hauppauge HD-PVR model 1212 was obtained on e-bay 
and successfully transmitted H.264 video (using an NTSC 
camera and an NTSC EMPRExX “slide show generator” unit) to 
the AMIKO STB. Charles had discovered that the HD-PVR 
encoder typically requires a FW update (hdpvr_1.7.1.30059 
available for free download from Hauppauge support page) to 
prevent instability, especially running on Linux. The Linux 
drivers for HD-PVR that were supplied with the ODROID 
Lubuntu vi4.04 LTS distribution worked great. 


This was the first time that Ken had been able to display 
DVB-S with H.264 video on the AMIKO STB that had been 
purchased for that purpose. Ken’s only previous STB 
experience had been with a ViewSat VS2000 STB that did 
NOT require a STB scan to find and display the video. The 
new AMIKO STB would only display LOCK. 100% QUALITY, 
and a blank screen...until G4GUO suggested performing a 
SCAN on the AMIKO. The remaining tasks before releasing 
v2.04 for ODROID are: 


1. Start the UDP feature testing without using 
Express_Server 


2. Then plan to test UDP testing using the Express_Server 
3. Then plan to update User Guide for ODROID 


Ken’s time will continue to be impacted by visiting relatives in 
June and also diversion by Field Day preparations, also in 
June. 
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Art was busy hosting an ATV Forum at the HamVention in 
Dayton during May. Art reported that attendance at the ATV 
Forum was about 55 people (up from only 22 people in 
2014). 


Art tested the beta-version of v2.04 for ODROID and 
confirmed that the extended PID range allowed receiving his 
DVB-T signal on the HiDes HV-11 receiver. But Art reported 
that the received DVB-T (using 2 MHz bandwidth) became 
unstable while transmitting. Ken is suspicious that one of the 
ARM cores may be saturating while trying to run at 2 MHz 
BW. This 2 MHz BW DVB-T instability on ODROID v2.04 beta 
is being investigated. 


Charles G4GUO reported that his development work is 
starting to wind down on DATV-Express, although he 
continues to provide all of the support efforts necessary. 
Charles has started to look at (a) the Lime LMS6002D / Xilinx 
7020 Zyng combo as a possible next generation DATV 
transceiver. (Charles reports a steep learning curve is 
encountered on Zynqg FPGA) and (b) trying to finish off a load 
of projects that have been hanging around his lab for 
sometime...like an Arduino-based solder-reflow oven using a 
‘toaster oven’. 


Testing on ODROID V2.04 beta-software will continue, 
including investigations described above concerning 2 MHz 
bandwidth DVB-T instability with the DATV-Express. 
"project is set to slow speed"....de Ken W6HHC 


Continued on page 30 
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Video Codec's and why so many 


By Rovert Nworb 


If ever there was a recurring question in Digital Television it's 
what is a Codec and why are there so many different kinds. 


Let's start with the name Codec, it stands for COmpressor 
DECompressor. That's the easy part. What do they do, well in 
our case they convert the TV signal into 1's & O's. OK so it's 
an A to D and D to A, no its much more. If we take a 6MHz 
video signal and sample it at 3 times subcarrier (4.433 MHz 
in the UK we get over 13MHZ) and then convert it to 10 
digital bits 130 MB/second that's for 625 PAL if we go for 
1080p and 12 bits we are up at 155MB/Second, that's 560Gb 
to store for 1 hours worth of video, as for 4K Television well 
let's not go there. We are at a bit rate that hard disks 
struggle with, but what we wanted is to record video on an 
SD card. 
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Television pictures are not the only medium, with digital 
problems, that are solved by Codecs. 


Audio and still images, with the MP3 being the most familiar 
with AAC and AIF not far behind and JPG, PNG and TIFF for 
still images. Until fairly recently, the compression algorithm 
used in JPG files was copyrighted, whereas PNG is an open, 
public domain format. 


These are digital files that have been compacted in different 
ways. The problem is each format has its short comings. 
JPEG is a single layer so it's not got an Alpha layer to define 
transparency, PNG does have a layer to define transparency, 
but the file size is larger (but is lossless!). JPEG degrades 
every time you edit/re-size. BMP and Tiff are better files but 
can be quite large. 


Let's start with TV pictures from a camera and AVCHD 
compression. This compression will get the data rate down to 
about 7 to 10MB/second, so it can be stored on an SD card. 
But at what cost and how does it do it. 


Let's go back to sampling, it's a little like those children's 
puzzles where we join up numbered dots to create a picture, 
the more detailed the picture the more dots you need. So for 
PAL think about the subcarrier and a single sine wave cycle 
sampled three times. Chose where you take the samples you 
are not going to draw a sine wave with three dots. 
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The dots carry binary amplitude information that indicate 
amplitude, so 8 binary bits would present 256 analogue 
levels. Still we are going to get a lumpy sine wave picture. 
Increase the samples and the analogue levels and the data 
will be coming so fast that we will have storage problems. 
Reduce it and we will see ether quantisation puddling or 
artefacts caused by low sample rates. Filtering is essential 
and nor something software does well. 

Once over that hurdle we come to the next stage: removing 
the redundant part of the picture to save on space and 
reduce data rates. 


Codec's 


Moving images create too much data for the 
memory card to store 


Video Codec's remove lots of the pictures 
The Pictures are sent as data 


PICTURES 
Mpeg2 was the first Codec 
Mpegé4 followed it 
AVHCD 
All these files are different 
Changes 


(\Jo0o0c00 


This is done by looking at a group of pictures, transmitting 
the first one and the last one and then the rest of the 
pictures in the group as the difference between the first and 
last picture. 


Does it work well providing there is not too much movement 


in the picture? Yes, the more movement there is in the 
picture the more it is likely to not work. 
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In the early days all you had to do was put the camera into 
record and shake it to give maximum picture change for each 
frame and your Codec would be in trouble, but we have had 
considerable improvements and yes, they do now hold 
together. This is because there is prediction software built 
into the codec that guesses how the pictures are going to 
change throughout the GOP (Group of Pictures), but of 
course, it never guessed you were going to shake the 
camera. 


Compression Codec's work best if you do not feed them with 
coded pictures. Otherwise you are PAL coding and then digital 
coding and you get the worst out of both worlds. But some 
DATV transmitters give you very little option as they have 
only PAL or SVHS inputs. Also we have moved into a wide 
screen world and PAL coding or NTSC for that matter was 
never designed for the wide screen world, so pictures are 
best sourced as component pictures. This is ok if you start 
today, but particularly in the broadcast world where they 
want to inflict programmes made in an older analogue world 
that were stored as 12 by 16 in PAL. 


This can be aspect ratio converted by removing part of the 
picture and stretching other parts and the can be converted 
to component with high quality comb decoders, but they still 
suffer and can be found every day on some of the less well- 
off digital channels. 


Codec's are very much horses for courses. They have specific 
uses, some are ideal for transmitting pictures and will cope 
with reduced bandwidth, such as Mpeg 4, little difficult to edit 
with as you do not have a group of pictures to scrub past and 
chose edit points, but software can create the illusion of the 
whole group of pictures being there, but this can be very 
demanding on your CPU. 


Also, for equipment manufactures, there are copyright issues 
as Codec's might be in use everywhere but they were all 
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developed by somebody and that process might not be in the 
public domain which leads manufacturers to implement 
various versions of common Codec's. 


There are also Transcoders, which will convert between the 
various codec formats but these are not necessarily lossless 
and can again lead to picture degradation. 


Summing up, choosing the right horse for the course. Not 
that we always have much choice, avoiding sourcing a picture 
that will be in a digital domain from a coded source. The old 
computer adage of rubbish in rubbish out still holds and just 
because it is digital does not mean it is good. 


Photo of first H.264 Video from HD-PVR that is being 
displayed by AMIKO STB. Obtaining the 4:3 aspect- 
ratio using AMIKO still needs to be sorted out 
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Write for the CQ-DATV Magazine 


CQ-DATV NEEDS YOU! 


Without reader input CQ-DATV would be an empty PDF file 
(which I don't think many people would find particularly 
interesting). We are always looking for articles, reports, 
anything! Even small things like letters and desktop screens 
help fill the magazine. 


Guidelines 


The single rule for an article is that it must somehow be 
linked to ATV or one of its many derivatives, CCTV, 
repeaters, aerials/dishes etc. Write your article in whichever 
software you choose. I would recommend LibreOffice (this is 
cross platform). But please spell and grammar-check it! 


Language 


If your first language is not English, don't 
worry. We will translate your copy using 
) hore online translation software and then one of 
Be Reem the proofreaders will smooth it into English 
ys and correct any grammatical or spelling 
errors that these translation services 
sometimes create. 


DONNOUR HOLA 


Writing 


There is no word limit for articles, but be 
advised that long articles may be split 
across several issues. In your article, 
please indicate where you would like a 
particular image to be placed. We will try 
to adhere to this, but page layout may 
require us to move them around a bit. 
Please do not use any formatting. 
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Images 


Images should be the best resolution 
possible, not cropped or reduced in size 
and in PNG format (preferred), or JPG with 
low compression.Images can be embedded 
in the document to show their position, 
but must also be included as separate 
image files. (PNG or JPG) 


Intellectual property 


\ 4 Please attribute anyone else involved in 
the article and seek their permission for 
" Yo % > us to publish it.Copyright remains with 
icy Los LO} you and if anyone else wishes to reprint 
any of our copy they should seek your 
wi wis 3 D permission to do so. Sorry, we do not 
On On LO} pay. CQ-DATV is a free magazine and 
7 . distributed around the world. The library 
of back issues is open to all as a free ATV 
resource. 


CQ-DATV needs you! 
Please also check the Information page 


at the end of the magazine. 


When you are ready to submit your 
article, please email it to:- 
editor@cq-datv.mobi 


MY FINGER: 
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Skills test - puzzle 


This was the skill test in the previous issue:- 


Amplifier 


“eer Output 


This amplifier is producing a stage gain sufficient for the task, 
but does not deliver that gain when the input and outputs are 
loaded. Describe how you would measure the input and 
output impedances of the unit. 


Let's start by adding a little more detail, 


wane ; Output 


R in represents the input impedance Its not necessary a 
separate resistor it might be a single component or several 
components that comprise the input impedance of the circuit, 
but there effect is the same, it's a shunt across the input that 
needs measuring. 


The output again is a resistor, but this time it is in series with 
the amplifier output and builds up the impedance. Again it 
might not be an actual resistor it could be a number of 
components that create this effect. 
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Easiest way to measure the input impedance is to put a pot in 
series and a oscilloscope or other measuring device across 
the input. Apply a signal and start with the pot set to short 
circuit and increase its value until the signal reduces to half 
the original, then we have a 6dB pad comprised by Rv and R 
in, remove the pot and measure it and we have the input 
impedance. 


To measure the output impedance we follow a similar 
procedure 


Start with the pot at the high resistance end, gradually 
reduce it until we find the level of our signal has dropped to 
half and we then have a 6db pad using two components R out 
and Rv, remove Rv and measure it and we have the output 
impedance. Remember if it is standard 1v CVBS video it 
should present 75 ohms. 
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For this issue lets have a digital problem to solve. You need a 
5MHz xtal locked source and only have a 10MHz xtal in your 
junk box, how would you add a divide by 2 stage 


10 MHz Clock 


(Cut the xtal in half? - ED) 


pa British Amateur 2 . 
Television Club sm 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (rwsmaltniat) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Join Our 


Mailing List 


If you would like to be advised when the next issue of CQ- 
DATV is available for download, then join our announce 
mailing list at http://cqdatv.mobi/lists (This same address 
will also allow you to unsubscribe in the unlikely event that 
should you wish to) 


Note: Your email address will NOT be passed on to any other 


organisations and will only be used to announce the 
availability of a new issue of CQ-DATV. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATY | 


Issue 26- 
August 2015 


ISSN 2059-2191 


http://cq-datv. mobi 
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DATV News 


DKARS Magazine July 2015 is now ready for 
download 


The DKARS (Dutch Kingdom Amateur Radio Society) issues 
its own free PDF Magazine once every month. 


It contains articles written in English and Dutch. 


If you would like to receive the free magazine, please register 
via: magazine@dkars.n!/ and you will automatically receive 
the magazine via an email with a download link. 


In deze editie onder meer: 


The first Dutch Kingdom Contest results 


PIGHGV in the 
Dutch Kingdom Contest 


~ En nog veel meer! 


Kingdom of the Netherlands 
(wr 


Prijs / Price €0,00 / $.0,00 
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This month on 56 pages we present you the results of the 
first Dutch Kingdom Contest which was held on June 6 and 7. 


And lots of other news of course. 


Downloading can be done direct from this link : 
http://downloads. dkars.nI/DKARS Magazine 201507. pdf 
And browsing online is also possible, 
http://issuu.com/pj4nx/docs/dkars_magazine201507 

Or go to: www.dkars.nl 


Spreading the word 


More than 200 radio amateurs visited the British Amateur 
Television Club (BATC) stand at the International Amateur 
Radio Exhibition at Friedrichshafen, in Germany, and it was a 
“very busy and worthwhile” three-day event promoting both 
amateur television and the BATC, writes club chairman Noel 
Matthews, G8GTZ. 


Enthusiasts from across Europe, and beyond, were shown 
demonstrations of the latest reduced bandwidth digital 
television (RB-TV) project with many commenting on how 
impressed they were with the MPEG-4 picture quality using 
just 500kHz bandwidth. 


The new USB tuner project Minitiouner demonstrated by 
F6DZP also created a lot of interest. 


Phase 4 spacecraft frequencies 


At the Hamfest event at Friedrichshafen in June, more 
information was provided about the exciting new Phase 4 
amateur satellites presently under construction. 
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DATV News 


P4A - This is a hosted payload on the geostationary 
spacecraft Es’hailSat 2. 


This spacecraft will be located at 26 degrees east. Launch is 
expected in late 2016 with operations commencing shortly 
thereafter. 


This spacecraft will carry two amateur radio linear 
transponders. One will consist of a 250 kHz wide linear 
analogue transponder and the other will be a transponder for 
experimental digital modulation with an 8 MHz bandwidth. 


The proposed frequency plan for this spacecraft is: 


Narrowband transponder: 
e Uplinks: 2400.050-2400.300 MHz 


e Downlinks: 10489.550- 10489.800 MHz 


Wideband transponder: 
e Uplinks: 2401.500 - 2409.500 MHz 


e Downlinks: 10491.000 -10499.000 MHz 


P4B - This is a hosted payload on a US geosynchronous 
spacecraft. 


This spacecraft is expected to be initially located over 
America. 


The transponder will use digital modulation schemes with 
FDMA up and TDMA down. In addition, there will be linear 
transponder facility. 


Ground station hardware is already well developed and the 
launch is expected to take place in mid 2017. 
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The proposed frequency plan for this spacecraft is: 
e Uplinks: 5655-5665 MHz 
e Downlinks: 10455-10465 MHz 


Further, similar, High Earth Orbit, projects were also 
mentioned during the meeting. These will also use downlink 
frequencies in the 10 GHz band in the Amateur Satellite 
Service. 


AMSAT-UK hittp://amsat-uk.org/ 


German Ham Radio call sign list 


The German regulator, the Federal Network Agency 
(Bundesnetzagentur), has published a 790 page PDF of 
amateur radio callsigns, names and addresses. 


The file is available for download at: 


http://www. bundesnetzagentur.de Once at the site, enter the 
following word into the search panel at the top right of 
screen: Rufzeichenliste (Note, stay in the German language 
version). Then look for a pdf file of approx 10mb with the 
word in the title (ninth in the list at time of publication) 


Further information on this along with a request for radio 
amateurs to help in tracking Bats fitted with VHF transmitters 
can be seen in Google English on the DARC site at: 
http://tinyurl.com/GermanyDARC 


CQ-DATV {i 


Fi Like us on Facebook 
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International Space Colloquium at Guildford 


The AMSAT-UK International Space Colloquium will be held 

on July 24-26 at the Holiday Inn, Guildford, GU2 7XZ, UK. 

Among the speakers will be: 

e Peter Guelzow DB2OS with an update on AMSAT-DL 
projects, including the Phase 4 satellite 

e Chris Brunskill, formerly of Surrey Space Centre (SSC), 
now working at the Space Catapult at the Harwell 
Campus. He will be presenting an extremely novel project 
aimed at schools and education 

e It is hoped the BATC will be able to demonstrate live 
Digital TV reception from the International Space Station, 
using the Ham TV system 

e Drew Glasbrenner KO4MA, from AMSAT North America will 
be attending, and presenting the latest news of the FOX 
satellite(s) due for launch later this year, and also on 
their Phase 4 project 
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QSO party 


The DATV QSO Party will be held on Friday 21st and Saturday 
22nd of August Eastern Australian Standard Time. The 
preferred method of operation is to maximise the use of 
amateur ATV. Stations in Columbus Ohio, Southern California 
and the UK will work though their local repeaters, with the 
international connections being made by Skype through local 
anchor stations. Art, W8RMC will anchor in Columbus, Don 
KE6BXT in Southern California and Peter VK3BFG in 
Melbourne Australia. 


The Australian connection will use DATV Repeaters in Port 

Pirie, Melbourne, Sydney and Brisbane. I am aware that there 

are technically better options than Skype, however it is a 

common denominator and is being improved. Any station 

who would like to participate please contact Peter VK3BFG at 
All would be welcome. 
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Editorial 


Welcome to CQ-DATV 26. A lot has happened since our last 
issue. Let's start with the evening of June 29th, when one of 
you downloaded the 100,000 copy of CQ-DATV magazine. 
No, we do not know who it was, or where they live. We do 
know it does not have a golden cover that will take you into 
Willy Wonkers Chocolate factory, but from a standing start in 
February 2013 it is sufficient to say, "didn't we do well". So 
an extremely a big thank you to everyone that has 
contributed to CQ-DATV. Perhaps by the 250,000 issue we 
will have better circulation tracking in place and although we 
may not be able to offer you a tour of the chocolate factory 
we will come up with a suitable less fattening alternative. 


Friedrichshafen came along and our German correspondent 
Klaus Kramer DL4KCK was there and has produced part one 
of his report in this issue. 


The IARU ATV contest, was revitalised with its new date, 
extended window and, revised rules on roving stations. The 
results are out already and the winner is.... I won't spoil it for 
you and you don't have to close your eyes the results are in 
this issue. 


The International Space Colloquium also took place as usual 
in Guilford across the weekend of July 24 -26. So much 
happening, but we have found time to put CQ-DATV 26 
together. 


In this issue John has been back in the CQ-DATV lab and has 
come up with a 12GHz frequency counter with Rubidium lock. 
Trevor bought a new camera and has been out filming his 
son's wedding in HD. This has also opened the door to H265, 
with some downloadable clips for you to experiment with. For 
those not familiar with H265, this is the next advance in 
video compression offering a 40% saving on speed or files 
size over H264, so is this the door into improving Reduced 
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Bandwidth DATV? Richard Russell G4BAU the BBC test card 
guru, (remember the Blue ATV Handbook design) is back 
explaining the developments that have led up to his third 
generation test card design. 


The skill test is still with us and has the answer to the counter 
conundrum and has a new challenge in de-bouncing switches 
for a logic counter. 


So enough of the team, please sit back and enjoy CQ-DATV 
26. The only free publication dedicated to ATV with a broad 
church approach that we hope has something for everyone. 


The CQ-DATV Production team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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TV; AMATEUR 


Zeitschrift fiir Bild- und Schrift-Ubertragungsverfahren 


Aus dem Inhalt: _CMOS-Kameras im Fokus ¢ TV-Testbild-Generator mit 
RaspberryPi ¢ Zweiweg-Schmalband-DATV bei 145 MHz 
Ultra HD aus dem Weltall (ISS) * HAM RADIO-WLAN 
kostenlos « Fernseh-DX-Hobby — gestern und heute « 
Riickblick: der DATV-Zeppelin * Neue AGAF-Homepage 


,al t 


TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to 
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by John Hudson G3RFL 


Frequency counters are becoming common place even at 
microwave frequencies. They work buy counting cycles fora 
preset period of time and then converting this count to 
frequency. The count is only as accurate as the time period of 
the counting, so we strive to make the period of the count as 
accurate and stable as possible. To this end I used a 
Rubidium module which is a self contained, solid state, 
modular, atomic frequency standard (yes from eBay). 
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These professional modules were once the province of high 
grade professional test equipment. The BBC used one to 
generate a very accurate colour subcarrier, at TV centre, no I 
never expected them to start turning up on eBay at prices I 
could afford, but they do now and well I reached for the 
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chequebook and a now the proud owner of a Rubidium 
module. 


Circuit diagram 


My module requires +12v and +5v and delivers a 1OMHz 
output. Once powered up it does take time to lock up around 
4 minutes, it draws 2amps, but this drops to 900mA once 
locked. 


The module knows when it is locked and indicates this with a 
low logic state on pin 3, this lock information is fed into the 
PIC micro controller along with the 10MHz output which goes 
via a 74LS14 buffer. 
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Here it opens a gate to allow the input signal cycles to be 
counted. This is fed via an HMC363S8G(E). 


This is a low noise Divide-by-8 Static Divider with InGaP 
GaAs HBT technology in an 8 lead surface mount plastic 
package. 


This device operates from DC (with a square wave input) to 
12 GHz input frequency with a single +5V DC supply. The low 
additive SSB phase noise of -153 dBc/Hz at 100 kHz offset 
helps the user maintain good system noise performance. 


HMC363S8G(E) 


The frequency is then further divided by a Fujitsu MB506 
which is a high frequency, (up to 2.4GHz), prescaler used 
with a frequency synthesiser to form a Phase Locked Loop 
(PLL). 


It will divide the input frequency by the modulus of 128 or 
256 and the output level is 1.6V peak to peak on ECL level. 


Operation in the 1.6GHz range meets the specification for 
applications in Direct Broadcasting Satellite Systems (DBS), 
CATV systems, and UHF Transceivers. 
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Fujitsu MB506 


This prescaler provides a variable divide by virtue of two 
inputs that are driven by the PIC controller. It output is again 
buffered by a 74LS14. and fed to the PIC controller. 


Because of this frequency reduction the PIC controller can 
open a gate for a number of cycles of our Rubidium Source, 
count the cycles and then mathematically reverse what the 
two dividers have done to our signal and come up with the 
frequency of our signal source. 


This information is passed via an I2C bus to the display. This 
is again white on blue. Yes just like the YIG transmitter. 


The unit has two ranges 1 sec and 10 sec gate open selected 
by S1. 


I built the unit onto a single sided home etched PCB and it is 
now in a very attractive case and is proving its worth 
amongst my test equipment. 


See the next page for schematic and pictures. 
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Top left: schematic 

Bottom left: PCB (copper side) - NOT TO SCALE 
Top right: Populated PCB 

Bottom right: A sample output display 


The PIC controller software is available to download on the 
CQ-DATV Download site. 
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IARU Contest 2015 Top 25 were:- 
. 1032B 11185 pts 14. PA1LAS 2461 pts 


1 
The Region one ATV contest took place across the weekend of 2. PEINKT 10623 pts 15. GILPS 2424 pts 
13/14th June 2015. This was a departure from the previous 3. IW6ATU 5376 pts 16. PASCWS2295 pts 
September dates that we have all become used to. 4. IW4APQ 5141 pts 17. F6ESU 2108 pts 

5. F9ZG 4964 pts 18. OE6RKE/6 1896 pts 
At the same time the IARU extended the window from 1pm 6. PELASH 4860 pts 19. IZMUT 1457 pts 
Saturday to 7pm Sunday UK time (1200-1800 UTC or GMT). 7. PA3CGG 4101 pts 20. F6AQO 1403 pts 
These changes also came on the back of a considerable delay 8. PA3DZA 3649 pts 21. F6BGR 1298 pts 
in publishing the results of the 2014 event. 9. PE1POA 3189 pts 22. IW3RMR 1184 pts 

10. F8KOP/P 3022 pts 23: PELOLR 1122 
The rules revisions not only moved the date and expanded 11. PA3CRX 3007 pts 24. PEIMPZ 1119 pts 
the activity window it also clarified the use of what has been 12. PA7HV 2986 pts 25. A3DLJ 1079 
called rover stations, where portable stations change 13. MODTS/P 2682 shite 


locations during the contest. 


Some things do not change, the four digit code that must be 
exchanged in vision only, along with the use of non 
consecutive digits. The use of the familiar P scale for 
reception quality from PO to P5. With P5 being the best noise 
free pictures. 


We published the full rules some issues ago, but like the rest 
of the ATV community we held our breath for a good positive 
outcome to this revised contest and it seems all the efforts 

have been rewarded with a huge turnout and some good DX. 


CQ-DATV congratulations go to IQ3ZB the winner on total 
points and the team behind this call, lead by Francesco 
IK3HHG, with Italian entries taking three of the top four 
places in the overall standing. Well done IARU Region One, a 
truly International contest 


The full results can be seen at http://www. iaru- 
r1.org/images/VHF/atv/IARU_ATV_results_2015a.pdf 


A special mention to PELNKT, PELASH, PA3CGG, PA3CGG, 
PE1CVJ, PA3BJC for their 1.2cms entries. 
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Write for the CQ-DATV Magazine 


CQ-DATV NEEDS YOU! 


Without reader input CQ-DATV would be an empty PDF file 
(which I don't think many people would find particularly 
interesting). We are always looking for articles, reports, 
anything! Even small things like letters and desktop screens 
help fill the magazine. 


Guidelines 


The single rule for an article is that it must somehow be 
linked to ATV or one of its many derivatives, CCTV, 
repeaters, aerials/dishes etc. Write your article in whichever 
software you choose. I would recommend LibreOffice (this is 
cross platform). But please spell and grammar-check it! 


Language 


If your first language is not English, don't 
worry. We will translate your copy using 
online translation software and then one of 
the proofreaders will smooth it into English 
and correct any grammatical or spelling 
errors that these translation services 
sometimes create. 


Writing 


There is no word limit for articles, but be 
advised that long articles may be split 
across several issues. In your article, 
please indicate where you would like a 
particular image to be placed. We will try 
to adhere to this, but page layout may 
require us to move them around a bit. 
Please do not use any formatting. 
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Images 


Images should be the best resolution 
possible, not cropped or reduced in size 
and in PNG format (preferred), or JPG with 
low compression.Images can be embedded 
in the document to show their position, 
but must also be included as separate 
image files. (PNG or JPG) 


Intellectual property 
© “ “ s e , ; 
LOn LOR rO) Please attribute anyone else involved in 
" the article and seek their permission for 
> us to publish it.Copyright remains with 
icy Pk GY * you and if anyone else wishes to reprint 
ky fore 


any of our copy they should seek your 
permission to do so. Sorry, we do not 
pay. CQ-DATV is a free magazine and 
distributed around the world. The library 
of back issues is open to all as a free ATV 
resource. 


CQ-DATV needs you! 


Please also check the Information page 
at the end of the magazine. 


When you are ready to submit your 
article, please email it to:- 
editor@cq-datv.mobi 


MY FINGER 


Page 11 


HD Wedding Shoot First it is available from the high street stores and so I could 
have hands on play. I took my own SD card along and shot 


By Trevor G8CJS stills and movies under the watchful eye of the shop. 
assistant. 

With a family wedding imminent I decided to invest in a new 

camera, I narrowed the choice down to two cameras the I wanted three things, RAW stills, HD, movies and full frame 

Sony A7R, a full frame mirror-less DSLR and the Samsung format. The Sony had all three, but only the A7 was available 

500 APS-C EVIL, both have advantages and disadvantages, to try which has the same full frame sensor but only in a 

let's start with the Sony. (24.3MP) version which uses a low pass optical filter. 


It is a beautifully engineered, small full frame DSLR and a 
pleasure to use. The down side was I wanted the high 
resolution sensor (36.4MP) and I did not want a low pass 
optical filter in the path, so it meant a jump to the A7R, 
which was not available in the high street. 


The Sony A7 uses mirror less technology and produces a very 
pleasing action freeze when the shutter was tripped. The cost 
is around £1000 for the A7 and it comes with a 28mm to 
70mm zoom lens. F3.5 at its widest and F5.6 at 70mm. The 
A7R cost about the same for a body only option, and then 
you need to buy a lens and well a flash gun would be handy 
and around about now you are starting to need the services 
of a building society to finance the purchase. 


Then I received a press release that the A7R II was on the 
radar for an imminent approach. I wanted the camera to 
make a wedding video and a photographer had already been 
retained for the stills so no mission creep, think video, think 
4k, think Samsung, forget the A7 or A7R which will drop in 
value when superseded by the MkII 


As previously explained the Samsung NX 500 belongs to a 
family of what is called EVIL cameras. EVIL stands for 
Electronic Viewfinder Interchangeable Lens IE no eye level 
viewfinder, if you want the viewfinder option then you need 
the more expensive NX1. Both the NX1 and the NX500 have 
the same 28.2MP sensor and will film movies in 4K. 
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—== The down side is they are APS-C format. The brief was to 
SPMSUNG Leys 


make a wedding video, but I am always on the lookout for 
the stills the official photographers miss, and the Samsung 
» has RAW, well Samsungs version of RAW, but the video was 

the main thrust, I settled for the Samsung, perhaps I was 
seduced by the 4k movie mode, or the sub £400 price tag, 
including a 16-50mm lens that was f3.5 at its widest and f5.6 
at 50mm and it included a very small flash gun. The down- 
side was the was APS-C frame size 


Mediuum format Camera 


Samsung NX 500 Popular Image Formats sizes 


35mm Full Frame 


One the official photographer missed (my Grandson) 
crashed and burned 
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This was only a disadvantage in shooting stills as for a given 
lens setting it would produce more depth of field as it is only 
70% of full frame, so soft backgrounds would not be as soft 
as the full frame Sony, but then my mission was to make a 
video, stills were S.E.P. (Somebody Elsie’s Problem). 


For video we do not need 28,2MP and it is doubtful either 
the Sony or the Samsung employ all the pixels in movie 
mode. The problem was Samsung cameras seem to have 
vanished from the high street, so it was mail order from 
Simply Electronics, in stock and on 3 days delivery. 


First mistake, it took 10 working days to arrive and was not 
here in time for the wedding, which I shot on a borrowed 
Samsung 3000, so no 4K just HD. 


I had just a couple of days to get to grips with the 3000 
before using it in anger. The reason for 4k was my plan to 
shoot part of the ceremony with the camera in portrait 
orientation... Let me explain..My 4 year old grandson was 
going to be part of the ceremony and portrait orientation 
would include him. The plan then was to cut the picture in 
two in post, rotate both halves through 90 degrees and 
zoom and crop them to full TV frame size. 


This would effectively create a two camera shoot, so that I 
could cut between my Grandson and a two shot of the Bride 
and Groom in the edit I thought this plan up with a 4K 
camera in mind, would it still look OK after I had thrown 
away more than half of the picture. The pre-shoot camera 
test showed this plan could still work, it but would be safer 
in 4k, but thanks to Simply Electronics that was not an 
option. 


I had to decide if I should stick with my plan using an HD 
camera. I decided to shoot the first half this way, smile at the 
minister and adjust the camera to landscape and rejoin the 
congregation. 


CQ-DATV 26 - August 2015 


Camera Picture 


Rotated Cropped 
and Zoomed 


Same process but for the 
lower part of the frame 


There were problems, the most worrying was the battery 
warning message coming on about 7 mins into the shoot. I 
had already had a warning glance from the minister, when I 
adjusted the camera to landscape and decide against giving 
him the wind it up signal, used by floor managers. 
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Vows were exchanged before the Samsung stopped recording 
just 10 mins in, could this be a built in timer, perhaps to stop 
overheating? I don't know, but my thanks to the Scots for a 
brief ceremony that allowed an exchange of vows just before 
the camera stopped recording. 


The sound was always going to be a worry , the Samsung 
only has an internal microphone, but then I was never going 
to get away with headphone and a rifle mic and fill my role as 
father of the groom. 


Once the ceremony was over I switched to my back up Canon 
S95 to shoot sufficient shots for a musical montage, this is 
only a 1OMP camera so no clever ticks keep it in landscape 
mode. 


Did it work well? A couple of days in post production and yes 
it did, I have three camera angles, Bride and Groom or 
Grandson for the first 5 mins and Bride Groom and Minister 
only for the second part. A video only cover shot was needed 
for the camera re-position, Grandson to the rescue. I have 5 
minutes of him to choose from. 


Do the cut and zoomed pictures of the first part Jar when 
joined to the landscape framed second part, well actually no, 
when viewed on a 40" plasma. The worst picture change was 
to the Canon S95, that I used for the montage shots and that 
well just looks more filmic. 


Just finished the post production when the postman knocked 
with my Samsung NX500 (thanks Simply Electronics). Time 
to see if the cameras untimely arrival would have helped, 
with more pixels available to be thrown away. 


I carried out a test shoot in the garden and well Houston we 


have a problem. It is an MP4 transport stream, but an H265 
codec. 
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The pictures cannot be viewed or put on the Speed Edit time 
line. There is a fix, all the clips need transcoding in 
Handbrake (free download). 


Whenever you upgrade the camera there is always a worry 
that the editor codecs may prove incompatible. If only the 
camera manufacturers would put a down-loadable clip on 
their site, it's not rocket science. So let's start now. These 
links are to short clips I filmed in the Yorkshire Dales. I have 
uploaded both a three clip to a folder in my cloud 
https://app. box.com/s/q2u02d6ap6e2w3c4kn4ipuQji5jd4hat 


and 


https://app. box.com/s/q3ko46kqxaskukxy6zl1d18hq06ho8bz 
for a single file. So now you have an H265 encoded clip and I 
am sure there will soon be editing software that will work 
with this clip in native format. For now you will need to 
convert it, to this end Handbrake software works well and it's 
a free download http://handbrake-uk. download-assist.com/ 


For those of you not familiar with Handbrake, it is a tool for 
converting video from nearly any format to a selection of 
modern, widely supported codecs. Handbrake can process 
most common multimedia files and any DVD or BluRay 
sources that do not contain any kind of copy protection. 


The video is now cut and has been seen by my son and 
daughter in-law and everyone is happy. Nobody has asked 
how I cut to my Grandson a second before the flowers fell off 
the Anvil and were retrieved by him, but then nobody wants 
to know how we capture the action just pleased to see the 
pictures. 


I have now ordered a lens adaptor and will be experimenting 


using a non Samsung lens to see if we can improve on the 
APS-C depth of field, but that will be in the next issue. 
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Klaus Kramer, DL4KCK 


This year we had a combined AGAF - BATC stand A1-246 with 
the usual antenna supply (from the hallZs roof) for 2m 
talkback and 23 cm QPSK reception from Uwe, DJ8DWZs 
hotel in Austria near Pfaender mountain east of Lake 
Constance. The live camera view to Lindau peninsula 
alternated with a DVD video about PAL color TV development. 


7 


TVAMATEUR 


DLODTV 


Willi DC5QC and Rudolph DJ3DY (close DATV co-testers with 
Uwe DJ8DW from the beginning) showed their GMSK DATV 
70 equipment in closed circuit operation (with many 
interruptions by HTs) 
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At the computer table our new software and HAMNET expert 
Joerg DF3EI from Berlin was busy filling the AGAF members 
listing and his newly established website www.agaf-ev.org 
with current info and pictures from HAMRADIO 2015. This 
CMS backed portal will replace the old AGAF homepage from 
1997 later, including download functions for our TV-AMATEUR 
PDF magazine issues. Some provisionally printed magazines 
TV-AMATEUR 177 were handed over to authors and AGAF 
members without PC. 


With our AGAF beamer Joerg DF3EI displayed live 
connections via WLAN (free access for all HAMRADIO guests) 
from HAMNET webcams in Berlin and streamed his laptop 
camera video to HAMNET nodes showing live DVB-T reception 
on 436 MHz from the ATV Munic stand 100 m away. 


For the first time BATC was present at HAMRADIO as co- 
exhibitor besides the AGAF stand. Several flat screen 
monitors showed examples from the BATC shop and a closed- 
circuit live demonstration of F6DZPZs "Minitiouner" with low 
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AGAF member, Joerg DF3EI, Heinz DC6MR ATV Munic stand at HAMRADIO 2015 with many 


monitors, a working DATV repeater TX DVB-T on 436 
Vhs ¥ | MHz and antennas above right (rotating dish with 


DBOQI callsign for show only) 


| 
|) 5 


Live stream to HAMNET (return video on screen) with 
beamer viewing of ATV Munic DVB-T signal, Klaus be, % 
DL4KCK with Fuji Stereo-3D camera below ae - - 
Evariste FSOEO with low SR DATV demonstrations 
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SR DATV reception (250 kbit/s) from a local video camera 
source. Most of the time Jean-Pierre was present together 
with Evariste FSOEO showing a Digithin plug-in board for the 
newer RaspberryPi issues. 


Noel G8GTZ (BATC chair) was accompanied by Brian GBGQS 
(BATC treasurer) and from time to time assisted by Graham 
G3VZV (also busy with AMSAT matters). 


At a small meeting in a small conference room Noel offered 
server space for a new european ATV groups exchange 
platform named EATF (European Amateur TV Forum). Joerg 
DF3EI will take administrator functions, and Pierre-Andre 
HB9AZN together with Michel HB9DUG will contact belgian, 
french and spanish ATV groups, while Uwe DJ8DW will ask his 
old friends in the Netherlands (speaking their language 
fluently) for participation. 


The big "ATV session" of four hours duration in a big 
conference room will be covered later on, stay tuned... 
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CAT15 - Sept 5/6" 2015 


°2 day program including talks and demos 
*Test and measurement area 

*Members flea market and demo area 
*RF and specialist traders 

*Presentation of BATC RB-TV awards 


Finningley Amateur Radio Club — Sandtoft DN8 5SX 
eJust off the M180 
¢5 minutes from Robin Hood International Airport 
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Programmable Colour Test Card 


Generator 
By Richard Russell G4BAU 


The Testcard Generator featured here was the third in a 
series of designs spanning a period of more than twenty-two 
years. The first used TTL devices to generate a colour test 
pattern reminiscent of the PM5544; it was published in the 
1981 BATC Amateur Television Handbook. The second was a 
monochrome generator using a PROM to hold an arbitrary 
image, supplied pre-programmed with Test Card C; this was 
reviewed in CQ-TV 166 (May 1994). This latest design is 
colour-capable, multi-standard and user-programmable; it 
was developed in 2003 and around 180 were sold over a 
period of about four years. The design was then licensed to a 
Turkish company from whom it remained available until 
recently. 


This latest design has the following features: 

e Digital storage, using 12 MHz sampling and 8-bits linear 
coding. 

e ‘Mathematical’ PAL coding, ensuring compatibility with all 
625-line PAL equipment. 


e Stores one still frame (8-field PAL sequence) and four 
teletext pages with Fastext links. 


e Integral vertical-interval test signal (pulse and bar). 
e Integral line 23 Wide Screen Signalling. 


e Supplied pre-programmed with colour test card and 
informative text pages. 


e User programmable using Windows™ software supplied 
http://www. bbcbasic.co.uk/tccgen/tccgen.html#software. 


e Baseband video output, suitable for feeding a monitor, 
VCR or TV. 
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e Approximate size, excluding connectors, 130 x 65 x 25 
mm. Weight 140 g. 


e Output on 75 ohm BNC connector. BNC-phono adaptor 
supplied. 

e Supplied with a 230 Volt 'plug top' AC mains adaptor. 

e Alternatively may be powered from 9 Volts DC at 
approximately 150 mA. 

e Additionally supports 180, 405, 441, 525 and 819-line 
operation. 

See page 21 for the circuit diagram. 


The supplied software lets you do the following: 

e Erase the image stored in the generator. 

e Re-program the generator with any BMP, JPEG, GIF or raw 
YUV image. 

e Load, save, compose and edit the teletext pages (including 
sixel graphics). 

e Select colour (PAL, NTSC) or monochrome output. 


e Enable or disable teletext, Fastext and insertion test 
signals. 


e Program the Fastext coloured buttons. 
e Configure or disable the line 23 Wide Screen Signalling. 
e Select 625, 405, 441, 525, 180 or 819-line operation. 


The CPLD U1 must be programmed (normally in-situ) from 
the file TCGEN.JED, the JTAG lines are brought out to header 
PL1 for this purpose. 


Address generator (U1). This is clocked at 12MHz and outputs 
a modulo-1920000 count, resulting in a periodicity of 160 
milliseconds suitable for a 25Hz frame rate. By means of link 
LK1 the address generator can optionally be switched to a 
modulo-1601600 count, which has the correct periodicity for 
a 29.97Hz frame rate as required for the US NTSC video 
standard. 


Page 19 


Flash memory (U2). The 2Mbyte chip holds 8 fields (4 
frames) of 8-bit composite video which is the length of the 
‘PAL sequence’, i.e. it is the minimum amount of storage 
necessary to contain a repetitive PAL-encoded signal. The 
sequence length means that four full pages of teletext may 
be included, and limited animations (which repeat over a 4- 
frame sequence) are also possible. 


Digital-to-Analogue converter (U3, U4). The device used is a 
TDA8702 which is a high speed 8-bit linear DAC intended for 
video applications; it is obsolete but a small number are 
available from the author. The edge-clocked latch U3 is used 
to ensure that the data on the input of the DAC remains 
stable for the full clock period of approximately 83 
nanoseconds. 


Reconstruction filter (C1, C2, C3, C4, L1). As is conventional, 
the DAC is followed by a low-pass filter which converts the 
discrete samples into a continuous signal; this filter needs to 
have a frequency response which is as flat as possible over 
the bandwidth of the wanted signal and an adequate 
attenuation at frequencies in excess of the ‘Nyquist Limit’ 
(half the sampling rate, or 6MHz in this case) to reduce 
aliases to an acceptable degree. An LC elliptical filter is used, 
designed for a 75 ohm source impedance and an infinite load 
impedance; a SPICE simulation can be found here: 
http://www. ngspice. com/index. php ?public_circuit=u0/8ol 


Aperture corrector (R3, L2, C5). If no aperture correction 
were applied the frequency response would fall off with a 
sin(x)/x (so-called 'boxcar') curve, which would introduce a 
highly undesirable attenuation of about 2.6dB at 5MHz. The 
aperture correction network consists of a heavily damped 
series LC tuned circuit, operated over its lower skirt (the 
resonant frequency is around 6.7MHz), which has a response 
approximating the required function: 

http://www. ngspice.com/index. php ?public_circuit=ThMPX5 
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Output buffer amplifier (U6, R1). A video op-amp with a DC 
gain of about 1.6, in conjunction with a series output resistor, 
is used to deliver a nominal 1 Volt pk-pk video signal when 
terminated in a 75 ohm impedance. To ensure a good low- 
frequency response no blocking capacitor is included, which 
does mean that the video sits on a DC pedestal; a few 
receiving devices may object to this in which case a suitable 
series capacitor can be added. 


In the next issue we will be uploading custom designs from a 
windows PC. 
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Circuit Diagram of the Test card 
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IG test, a puzzle The best example in TTL is the SN7474 or SN74LS74 and if 
you wire it with the Q bar connected to the D input it will 

In the last issue we set you a digital problem to solve. You divide by two. 
need a 5MHz xtal locked source and only have a 10MHz xtal 
in your junk box, how would you add a divide by 2 stage. 
Well for anyone that followed our editors suggestion you 
might have had problems, reducing xtals in size increases 
their frequency, perhaps not by cutting them, but in the early 
days of two metre home brew transmitters, we used to etch 
or grind xtals to increase their frequency. So no cigar for the 
editor and we need to keep him cable tied to the editors chair 
and away from sharp objects. 


10 MHz Clock 
5MHz 


| | | | | | | D Latch Output 
Clock 
(Cut the xtal in half? - ED) | | | | | | | | 


There are numerous solutions to this problem and it depends The SN7474 is triggered on the positive edge of our clock 

what is in your junk box. The solution we have shown here is signal and will produce a symmetrical output which is the 

a D type latch. frequency of our clock divided by 2. The symmetrical output 
Vcc 2CLR 2D 2CLK 2PRE 2Q 20 


was often an advantage in some of the early microprocessors 
that required a symmetrical clock and this was one way to 
generate this. 


You can repeat this process if you want a further divide by 2 
stage. 


This creates a ripple counter and is not the best way of doing 
things particularly if you want to combine the 2.5 MHz and 
the 5MHz as an address, because it suffers propagation 
delays between the two signals. 


1CL 1D 1CLK _14PRE 1Q 1Q GND 
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The problem is the counter is inaccurate and always displays 
more door openings than actually happen. You trace this 
down to switch bounce and need to re design the door switch 
logic to eliminate contact bounce.. There are numerous ways 
..we will be looking for the most elegant solution. 


2.5MHz My shack! 


10 MHz Clock 


This can be overcome by a different configuration of D 
latches where all the clock inputs share a common input. If 
the individual Q outputs were required to be combined ina 
circuit there would be no propagation delays in the individual 
inputs 


For this issues puzzle, let's stay with logic and assume you 
have a built a simple counter connected to set of door 
contacts driving a counter and decoder to display how many Now and again it becomes necessary to clear up in the 
times the door was opened in a day. shack, I often feel I am a little too close to realise this 
process is due, but now I have completed the task I can see 
it was necessary, I only wish I had taken a before picture to 
illustrate the improvements, but alas this after photograph 
will have to suffice. 


vcc 


8 Bit Decoder and 
Display driver 


i Display 
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Door Switch 


anak 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (rwsmaltniat) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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AMAateUur 
Is this the latest issue of CQ-DATV? to go to our 
web site to check to see if there is a later edition available. 
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Today 
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DATV News 


2015 ARRL/TAPR DCCThe weekend of the 15th 16th of 
August saw Tom w5kub.com at the Huntsville Hamfest. 


The live webcast of the Huntsville Hamfest began Friday, 
August 14th at approximately 8:00 AM CT (1300 UTC Friday) 
with Tom's 3.5 hour drive live from Collierville, Tennessee to 
Huntsville, Alabama, to Von Braun Civic Center. 


TheHuntsville Hamfest officially began Saturday at 9:00 AM 
CT (1400 UTC) and ended at 4:30 PM CT. and continued 
Sunday at 9:00 AM CT and ended at 3:00 PM CT. followed by 
a return 3.5 hour drive home. 


The young lady is Anna Veal WOANT, young HAM of 
the year. 
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Forty-three prizes were awarded to random participants in 
the chat room during the hamfest. The prizes included a wide 
range of products including Yaesu handi-talkies and MFJ 
antenna analyzers, just to mention a few! 


The Young Ham of The Year awards was also webcast 
Saturday afternoon from Huntsville Hamfest. The award 
program was sponsored by the Los Angeles, California-based 
Amateur Radio Newsline™ with corporate support from Yaesu 
USA Corporation of Cypress, California, CQ Magazine of 
Hicksville, New York, and Heil Sound of Fairview Heights, 
Illinois. 

Is free electronic publishing the future? Well we are not 
alone and as they say, there is safety in numbers. 


DKARS MAGAZINE . 


Op 7 augustus aanstaande bestaat de stichting DKARS een jaar. 
Wij danken alle donateurs voor het in ons gestelde vertrouwen! 
Nog geen donateur? Steun ons! «|| on de laatste pagina van alt blad voor meer info. 


On August 7, DKARS has been established a year ago. 
We thank all the donors for the trust they have placed in us! 
No donor yet? Support us! Loob at the last page of this magarine for more information. 
| 


0) CO ee 
a Seo-Uae 


\ 


[ 40) [ris / rece 0.00/5.000 | 
F 


yestus 2015 editle 14 


DKARS 
Dutch Kingdom Amateur Radio Society 


Page 2 


DATV News 


On August 7th, DKARS will have been running for its first 
year and, like CQ-DATV, they are also providing a free 
magazine.DKARS (Dutch Kingdom Amateur Radio) is dual a 
language (Dutch and English) it's a cracking read and not to 
be missed. 


Get your copy from:- 
http://downloads.dkars.nl/DKARS%20Magazine%20 
201508.pdf 


Drone flying laws in the US won't be defined until 2017, 
which means that some commercial drone flights might be 
illegal. See:- http://goo.gl/uqoZ2d 


CQ-DATV {4 
Fi Like us on Facebook 
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Tokyo Ham Fair 
22nd 23rd August 
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The JARL Ham Fair 2015 was held at Tokyo Big Sight, Ariake, 
Tokyo on August 22nd (Saturday) and 23rd (Sunday) 
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DATV News 


2015 ARRL/TAPR DCC 


7 RL/ 1APR Bitlis 


a) 
. pe October 9-11 in Chicago, Illinois 


LL ae 


Make your reservations now for three days of learning 
and enjoyment at the DoubleTree by Hilton Chicago — 
Arlington Heights hotel. The Digital Communications 
Conference schedule includes technical and introductory 
forums, demonstrations, a Saturday evening banquet 

s and anin-depth Sunday seminar. This conference is for 
everyone with an interest in digital communications— 
beginner to expert. 


Call Tucson Amateur Packet Radio at: 972-671-8277, 
or go online to www.tapr.org/dcc 


DoubleTree Hotel Arlington Heights, IL - October 9 - 11, 2015 


The Digital Communication Conference is the premiere annual 
Digital Conference covering all Digital Modes & Techniques 
including Data, Voice & Television and SDR. 


The DCC has two full days of Technical presentations on 
Friday & Saturday, concurrent Introductory forums on 
Saturday, a Saturday night Banquet with a Guest Speaker 
and a Sunday morning Seminar deep dive into a technical 
subject. 


There are also Friday & Saturday Lunches and a Friday Night 
Social. 


Those who have submitted a Technical Paper to be included in 
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the Conference Proceedings have priority to present a 
presentation during the Technical Forums, however if you 
didn't submit a technical paper and want to present a 
Technical or Introductory presentation please contact the 
TAPR Office at: https://www.tapr.org/inforequest.php 


The 2015 DCC will be held at the DoubleTree Hotel in Chicago 
northwest suburb of Arlington Heights not far from O'Hare 
airport with a free hotel shuttle to O'Hare. 


Be sure to register for the DCC and reserve your hotel room 
early. 


The DCC Early Bird Pre-Registration Discount ends on 
September 19th. DCC Registration is available at: 
http://www.tapr.org/dcc#registration 

The DCC Hotel Special Rate ends on September 15th. DCC 
Hotel Information is available at: 
http://www.tapr.org/dcc#hotel 


Look forward to your participation in the DCC. 


T Advancing the 
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Editorial 


First of all welcome the USA's new ham of the Year Anna Veal 
(15) who now holds the call sign WOANT, she was interviewed 
by W5KUB on his webcast from the Huntsville Ham feast and 
also on the is month's Ham Nation webcast, always good to 
see some young blood entering the hobby. 


Also the DKARS has celebrated its first Birthday on August 
the 7. For those of you not reading their monthly e- 
publication magazine we have only one question why, its free 
and you can download it from:- 

http://www. dkars.nl/index. php ?page=algemeen 


The team here at CQ-DATV would like to pass on their 
congratulations to both Anna Veal WOANT and the editorial 
team behind DKARS. 


Not to be outdone CQ-DATYV is still going strong and we would 
like to welcome you to issue 27. Our download counter is fast 
approaching 112,000 and we keep signing new people every 
day to our Facebook site. 


In this issue Ken has produced DATV talk issue 13, (unlucky 
number for some) we hope that does not reflect on the 
success of his project, getting a webcam to work through 
windows and into his DATV express transmitter. 


Klaus Kramer, DL4¢KCK www.agaf.de has produced part 2 of 
his report from Friedrichshafen. 


John G3RFL has been working hard on making a home built 
2m Transceiver, based on the low cost Dorji modules and has 
come up with a design driven by a PIC micro controller and 
constructed on a simple single sided home etched PCB. 


Richard Russell G4BAU has also produced the second part of 
his programmable electronic test card 
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Trevor G8CJS has been digging further into the Samsung NX 
500 camera and is experimenting re-using an old Olympus 
OM1 Lens on the this very modern camera. 


Plus lots more so on behalf of the CQ-DATV editorial team, 
welcome to CQ-DATV 27. 


The CQ-DATV Production team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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www.DATV-Express.com 
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TV; AMATEUR 


Zeitschrift fiir Bild- und Schrift-Ubertragungsverfahren 


Aus dem Inhalt: _CMOS-Kameras im Fokus ¢ TV-Testbild-Generator mit 
RaspberryPi ¢ Zweiweg-Schmalband-DATV bei 145 MHz 
Ultra HD aus dem Weltall (ISS) * HAM RADIO-WLAN 
kostenlos « Fernseh-DX-Hobby — gestern und heute « 
Riickblick: der DATV-Zeppelin * Neue AGAF-Homepage 


,al t 


TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to 
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DATVtalk13 — Webcams and UDP and 


DatvExpressServerApp on Windows 


by Ken W6HHC 
Reproduced from the Orange County Amateur Radio Club 
newsletter. www. W6ZE.org 


[Please Note - This is the thirteenth article in a series of 
DATVtalk articles to introduce Digital-ATV to hams and to 
explain various aspects of this new area of ham radio. In the 
CQ-DATV5 issue, the DATVtalk02 article was an introduction 
article about basic Digital-ATV. | 


Ever since December of 2014, I have been interested in using 
a web camera with DATV and the DATV-Express exciter board 
instead of my trusty-but-old NTSC video camera. And for a 
very long time, the entire DATV-Express project team has 
wanted to avoid using Hauppauge video-capture units to 
perform MPEG encoding. Another “wish list” item asked for by 
hams using DATV-Express board is to be able to send video 
stream to the board over ethernet or internet. Finally, many 
hams who want to use DATV do not want to learn how to use 
Linux...they like the Windows operating system. 


This article describes progress that has been made in all four 
areas mentioned above. 


Testing UDP feature without Express_Server 


The current DATV-Express software has been implemented 
with the desire to choose an UDP IP address for the video 
source that is sending a stream to the CPU running DATV- 
Express. See FigureO1 for the HW-Tab setting that is planned 
for this feature. The first set of tests that I tried sent UDP 
packets with video and audio stream over WiFi from a 
Windows PC to ODROID configured for UDP video source. 

I could NOT get this set-up to work. 
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Charles G4GUO encouraged me to abandon this configuration 
for now and start testing the Express_Server code installed 
on ODROID U3 


WinTV HVR-1950 Model 751xx 


composite a 


Transmitter Server IP Address | 192.168.1.24 


Express 16 bit 


Express 8 bit Socket Number 1958 
} 
/ Express TS 
Express UDP 


') Enable c.— c __iel Q Channel 


Figure 1 — HW Tab in DATV-Express software GUI has 
setting planned for UDP stream 


Testing UDP feature using Express_Server 


The Express_Server software was written by Charles G4GUO 
to better control the receiving of UDP packets by the 
computer connected to the DATV-Express transmitter board. 
In this test set-up shown in Figure02, A Windows computer 
has a LogiTech web camera attached and running software 
called GraphStudioNext to encode the webcam video and use 
a another piece of software called MajorUDP-Sender to aim 
the UDP packets to the IP address of the ODROID U3 
computer. 


The ODROID computer is running Lubuntu OS, has the 
Express_Server software installed and is connected to the 
DATV-Express transmitter board by USB. 
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DATV-Express board 
Configured for DVB-S 


ODROID U3 
quadcore ARM “micro-PC” 


Windows Notebook 
Logitech uss2__ 32-bit or 64-bit 
C615 Web 
Camera 


boom-mike 
Headset USB2 cross-over MOM! 


ETHERNET 
cable 


Logitech 


IT Digital | DVB-S 


1 to >10 mw 
[Display | at 1.2 GHz 


Figure 2 — Block Diagram for sending LogiTech web 
cam video by UDP to ODROID running Express_Server 


The first testing configuration I tried with the Express_ Server 
software used a Logilech model C920 webcam, a video- 
editing software called vMix, encoders configured in a 
DirectShow Graph called GraphStudioNext installed on a 
Windows? notebook computer (see Figure03). My initial tests 
tried to use my home WiFi between the Win7 notebook and 
the oe computer 


| File View Play Graph Favorites Options Help 
NO edie um pie o- mes 
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There were two areas of problems with this first testing 
configuration that I tried on the Win7 computer: 

1. The LogiTech model C920 webcam outputs video that has 
already encoded using H.264 video compression (aka MPEG- 
4). Initial tests showed close to 12 seconds of latency delays 
to receive the video on my receiver. When I reported my 
C920 results on a DATV internet forum, Jean Pierre F6DZP 
reminded me that my test set-up was forcing the Win7 
computer to first decode the H.264 video stream back to a 
non-encoded stream and then finally using GraphStudioNext 
to encode to the MPEG-2 standard. F6DZP recommended that 
I try using an earlier non-H.264 webcam. 


2. The free video editor I was using, vMix BASIC SD 
(Standard Definition) model, was nice (even allows “green 
screen” magic) but added a level of complexity that I did not 
really need. It turns out that Charles had used it in one of his 
testing set-ups only because it was an easy tool to use to 
overlay his call letters on top of the video stream...to use 
during a DATV contest. But vMix added some operational 
complexity and also prevented me from controlling directly 
the source-filters settings for the LogiTech equipment. 


The next Win7 testing configuration I tried with the 
Express_Server software was to change the webcam to an 
older Logitech model C615 that I owned and to eliminate the 
vMix video editing software. Figure04 shows the configuration 
of “filters” that I now used in GraphStudioNext (I use the 
latest free version, V0.7.0.430). 

(img,, alt: Figo4_W6HHC_C615_Win7-MPEG2-Graph src: 
../Images/Fig04_W6HHC_C615_Win7-MPEG2-Graph.png) 


The MajorUDP-Sender software block is aiming packets to 
ODROID IP address 


Figure 3 Left - vMix manages the C920 video and 
GraphStudioNext allows MPEG2 encoding and aims the 
UDP packets to the Wi-Fi port on ODROID 
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Figure 4 - Configuration of DirectShow filters using 
GraphStudioNext filter for using C615 webcam on 
Windows. 


With the C615 camera, the latency was much improved 
(perhaps less than using Hauppauge video capture units), but 
the video would freeze after a minute or two while using a 
WiFi configuration between the two computers. I suspected 
perhaps buffer overflow somewhere? G4GUO encouraged me 
to switch to an ethernet “cable” connection...Charles pointed 
out he also had poor results with WiFi even though he had 
“line of sight”. 


I chose to use a “cross-over ethernet” cable between the two 
computers. The only tricky part of the “cross-over ethernet” 
cable installation is that you have to configure both 
computers for static IP addresses. Setting Windows for a 
static IP adr was straight forward through the Win Control 
Panel. 

But setting a static IP address on the ODROID was difficult to 
sort out...1 had to “Google For It” and sort through adding the 
code below to the INTERFACES system file in the NETWORK 
folder. 
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auto ethO 

iface ethO inet static 

address 192.168.1.10 

netmask 255.255.0.0 

gateway 192.168.1.20 (this is the static IP address of the 
Win7) 


Confirm IP addresses are working by pinging from Win7 to 
ODROID at 192.168.1.10. The static IP addresses cable 
connection worked perfectly and video was stable in testing 
lasting more than 8 hours. 


One significant difference when using the Ex-press_ Server 
software is that there is NO Graphic User Interface (GUI). 
There is only a command line user interface to show you the 
server is running (see Figure05). The configuration settings 
that you configure for DATV-Express board DVB-S parame-ter 
settings are editable in a text file called, ex-press.txt 


File Edit Search Options Help 


odroid@odroid: ~ 
File Edit Tabs Help 


Figure 5 — The express_server software is installed 
and runs (terminal window is on right) on ODROID. It 
captures incoming internet UDP packets and sends 
Transport Stream to DATV-Express board. The 
configuration settings text file is shown on left. 
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There are two notes about express_server. First, I had to 
build the express_server software on the ODROID computer 
from source code that G4GUO makes available on his github 
(see URL at end of article). G4GUO points out that although I 
tested the express_server on an ODROID U3 (see Figure02), 
the Express_Server software will run on any linux system. 
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A constant request by hams wanting to use the DATV-Express 
transmitter board was “when will Windows be available?”. I 
then tested the soft-ware that Charles G4GUO has written, 
called the DatvExpressServerApp, that allows the DATV- 
Express board to be connected directly to a Windows 
computer running Win7 or Win8. Figure 7 shows the block 
diagram for my testing set-up. 


Windows Notebook 
32-bit or 64-bit 


DATV-Express board 
Configured for DVB-S 
Logitech USB2 

C615 Web 
Camera 


Logitech spe 
boom-mike 
Headset 


DVB-S 
1 to >10 mW 
at 1.2 GHz 


This testing configuration uses the same GraphStudioNext set 
of filters that had been used in FigureO2 and Figure04. The 
only difference is that the Major-UDP-Sender software now 
aims UDP packets to the internal loopback IP address on the 
Windows PC, 127.0.0.1. 


I did have to sort through installing libusb and driver for the 
DATV-Express board onto the Windows computer. 
Libusb(0).dlIl and the signed Windows driver are publicly 
available and comes from another Amateur Radio project 
(HPSDR). 
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Make sure that you use the readme file for 
DatvExprssServerApp called HELP.txt. Figure08 shows the 
simple GUI that DatvExpressServerApp provides on Windows. 


Lae 


| File View Pisy Graph Favorites Options Help 
NO o& fd | & nom |r| @ = j@ ba | <n ad 
( (00:00:00.000 / 00:00:00.000 


4% th Mh ti |[ 100%.» 
Ecce tt) 


mr) . \ — 
Figure 8 - Windows running GraphStudioNext graphs 
and simple GUI for DatvExpressServerApp 


Again notice in Figure07 that the Hauppauge video-capture 
board/unit is not used by DatvExpressServerApp. The MPEG- 
2 audio and video encoder filters in Figure08 are from 
MainConcept (HCW). I obtained my copy of the three 
MainConcept filters from the Hauppauge installation CD-ROM 
that came with my Hauppauge usb-based video-capture unit. 


The properties display of the MainConcept filter in Figure09 
shows that I have currently set the CBR rate of the desired 
video bit-rate to 1500 Kbps to not overrun the SymbolRate of 
2.20 MSymb/sec that I want to use. 
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&  MainConcept (HCW) MPEG-2 Video Encoder Properties 


[About | Main Settings | Advanced Settings | Filter | Interfaces | Input | output | «|r| 
Generic Bitrate Control 


MPEG preset: Mode: 
Video Format: Peo: een “ 


Profle 
Level: Max. rate (Kb/s): | 4000 
Picture type: VBV buf. size (16 kbit): 9 
Field order: | Bottom field first Gop structure 
Pulldown: Max GOP length: 
Max B-frames count: 2 § 
Scene change detection: 
Statistics 
Encoded Frames: 5438 


Avarage speed: 29.63 
Avarage bitrate: 1500.41 


|] Overall PSNR: 0.00 


(oc) (ces) reat) 
ae 


Bit-rate (Kb/s): 1500 


12 


Auto size 


Figure 9 — Properties of MainConcept video encoder 
filter used in my current testing using ConstantBitRate 
(CBR) 
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(lr 7 Mainconcept (HCW) Layer Audio Encoder Properties é x) 


| About | Settings | Filter | Interfaces | XForm In | XForm Out 


Channel mode 
Bitrate | 128 y| kbps 


Layer: 
| Copyright 
| Original 
(| CRC protection 


() Standard stereo 
© Joint stereo 

©) Dual channel 
(@) Mono 


Input is mono 48000 Hz Output is mono 48000 Hz 


Auto size 


[ox] [cose] [_aoniy_] 


Figure 10 — Properties of MainConcept audio encoder 
filter used in my current testing 


One small issue exists with the VideoPID and Audio-PID. The 
MainConcept MPEG MUX filter defaults to values of 1001 and 
1002 (as compared to values of VidPID = 256 and AudPID = 
257 used for most DVB-S installations). You can change the 
PIDs to another set of values, but I have not determined how 
to SAVE those new values as default values. 


Conclusions 

This report is the result of a lot fun trying to break out of the 
“handcuffs” created by the NTSC/PAL camera, Hauppauge 
encoder-boards, and Linux that have somewhat limited the 
appeal and limited possible applications of the DATV-Express 
project hardware board. 
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= Major UDP Sender Properties 


Using a USB-webcam from Logitech shows that endless 
cameras can be chosen with many possibilities for other 
camera interfaces rather than me being restricted to my 
hand-me-down old (becoming obsolete) home NTSC video 
camera. I can move to modern cameras now for DATV- 
Express. 


This report also provides a roadmap for using DirectShow 
filters as software encoders, like the Main-Concept ones used 


V1.01, build 20060501 | About | Filter | Interfaces | Input | 


Version: ¥1.01, build 20060501 


TMajorUdpSendinputPin. UdpDisconnect 
TMajorUdpSendinputPin. UdpConnect, Host 127.0.0.1, Port 1958 
TMajorUdpSendinputPin. UdpDisconnect 
TMajorUdpSendinputPin. UdpConnect, Host 127.0.0.1, Port 1958 


“UDP 
Host: 127.0.0.1 
Pott: 1958 


Media samples received: 14129140 
Media samples send: 14125568 


|") Auto size 
Figure 11 — Properties of Major UDP-Sender software 


with IP destination address aimed at loopback 
127.0.0.1 and socket chosen for an arbitrary 1958 
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in this report. The iron-clad hand-cuffs to Hauppauge video- 
encoders for many hams has been broken. It does not take 
too much imagination to see that other encoder filters for 
MPEG-4/H.264 can be found and substituted for the MPEG-2 
encoders in this report to reduce the video-bit-stream-rate 
and allow smaller RF Bandwidths for DVB-S transmitters in 
SD (Standard Definition) mode. 


Or transmit HD video if your application really needs true HD 
with the corresponding increase in RF Bandwidth over SD. 


The ability to send video UDP packet streams over ethernet 
and even internet to the DATV-Express transmitter board 
(instead of being tied to the plugged-in-camera) opens up a 
thousand new possible applications that were not possible 
before. 


Not being able to use Windows operating system and being 
forced to deal with Linux has been a learning challenge and a 
“barrier” for many hams. 


The new DatvExpressServerApp software from Charles 
G4GUO will eventually allow Windows to be your choice if 
that is what you want. G4GUO is quick to point out that the 
DatvExpressServerApp software is still in a highly 
“experimental stage”. But it is a great start. 


Other hams may be willing to volunteer to make 
improvements to the source code and add new features to 
DatvExpressServerApp in an open source spirit. 


Finally, if any readers know how to change and save the 


default PID/PIS values for video and audio in the 
MainConcept MPEG MUX filter...please send me an e-mail. 
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Contact Info 


The author may be contacted at W6HHC@ARRL.net 


Useful URLs 


British ATV Club - Digital Forum - 

www. BATC. org. UK/forum/ 

CQ-DATV online (free monthly) e-magazine - 
www.CQ-DATV.mobi 

DATV-Express Project for Digital-ATV (User Guide and 
downloads) - www.DATV-Express.com 

G4GUO github for DATV-Express source code - 
https://github.com/G4GUO/datvexpress_gui.git 
G4GUO github for express_server source code - 
https://github.com/G4GUO/express_server.git 
HardKernel web site for ODROID U3 - 

www. hardkernel.com/ 

HardKernel USA Sales for faster shipping - 
www.ameridroid.com 

HardKernel web site for free ODROID Magazine - 
http ://Magazine. Odroid.com 


Chris MW@LLK discussions on vMix and FFMPEG software 


on Windows to create transport stream - 
http://www. tannet.org.uk/using-ffmpeg-to-generate-a- 
transport-stream-more-details-and-how-to-add-text- 
overlays/ 

Orange County ARC entire series of newsletter DATV 
articles and DATV presentations - 

www. W6ZE.org/DATV/ 


Yahoo Group for Digital ATV - 
groups. yahoo.com/group/DigitalATV/ 
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A home constructed 2M hand-held 


Transceiver 
by John Hudson G3RFL 


In the June DKARS magazine appeared a very simple home 
build 2M transceiver by Rolf, PE1PTP using the inexpensive 
"Dorji modules". 


1N4001  ¥“4.4V 


> 
=e 
= 
ioe) 
ei 
co 
<= 
ec 
a 
9 


Original DKARS Design 


These are small transceiver modules for the 144MHz and 
430MHz bands and are very well suited for home-brew 
projects. They need control and the original design used an 
Arduino module. 


Rolf says in his original article that this project is very easy 
to bread-board, but requires attention to the 5 Volts supply 
voltage and the 1N4001 diode is necessary because the 
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AD818 modules are rated for 4.7 Volts input voltage which is 
solved by the 0,6 Volts threshold voltage drop of the diode. 
At full power the AD818 produces approximately 1 Watt of 
output and consumes about 0.5 Amps. 


Rather than build the Dutch version I wanted to design my 
own variant using a PIC module for control and what has now 
become my standard I2C driven display. So my circuit is a 
little different. 


The original diagram looks deceptively simple and it soon 
started to grow additional components. The electret mic 
provided sufficient level to drive the Dorji module direct. For 
an audio amplifier I used the well proven LM 386 and I added 
a small LFP to the RF Output: you can never be too careful. 


Some minor teething problems, including finding out the 
module required to initialise before performing frequency 
lock. The software was actually the easy part, but then I am 
now becoming quite adept at PIC code and driving the I2C 
display. 


The regulators proved a little more complex than I first 
thought. I started with a trip to CPC in Preston and bought 10 
LM317 REGs to drop the supply from the 7.5v battery to the 
transceiver + u/P + Display - I was going to use two. The 
LM317 ticked a lot of the boxes but on test I found, off load, 
the output volts went up to a dangerous level. So back to the 
drawing board! I needed a regulator to supply 1 amp that can 
go below 5V and does not require more than 100A for the 
control. 


Then I found one that was ideal! It was in an MCP 1826 
Quiescent 120uA or 1A in shutdown and 1 amp output, also 
a shutdown pin. Adjustable from 0.8 to 5V output. The only 
Snag was its maximum input is 6V, so I needed to lose 2V 
from my battery - nothing a couple of diodes could not take 
care of. 
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I am delighted with the sleep mode. With the display off and 
the audio amp and PIC in sleep, the unit draws just 300HA. 


(Circuit diagram at end of article) 


Confident in my design, I laid out a simple single sided home 
etched PCB. 


BZ 


PCB Drawing (NOT TO SCALE) 
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Populated PCB and I2C display 


For a battery I used a 7.5v 2200A LiPo battery. Modern 
Lithium Polymer batteries (LiPo, Li-Poly) are able to store and 
deliver large amounts of energy from lightweight packs. 
Think of and treat LiPo batteries as fuel. 
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A 


T¥idd, “SMR 1S, 


UWOLS PRE/DEW HIS Lille 
BLACTCSS TNBGRXBUSLUF 


Close up of the I2C display 


Lithium Polymer cells, as with any high energy source (petrol, 
electricity, gunpowder etc) must be handled with appropriate 
precautions and care - see:- 


http://www.4-max.co.uk/pdf/dos-and-donts-LiPo. pdf 


For this reason I have decided against adding battery 
charging to the final design. These batteries do not lend 
themselves to experimentation with home chargers, so I 
thought it best to remove it and charge it with the 
recommended charger. 


I do need to add a battery TEST facility to warn of low LiPo 
Volts and stop it being switched on. 
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The software is tamed and works as follows:- 


- At switch on you just press INC and DEC to turn it ON and 
OFF 


- The POINTER button has 24 positions to change 
- FREQ of TX (7 digits) 

- FREQ of RX (7 digits) 

- Bandwidth 25 or 12.5KHz 

- VOLUME 0 to 8 

- SQUELTCH 0 to 8 

- TX CTCSS TONES 0 to 38 

- RX CTCSS TONES 0 to 38 

- PRE/DENPH ON/OFF 

- HIGH PASS ON/OFF 


- LOW PASS ON/OFF 


All these settings are also stored in EEPROM and it would 
appear in the Transceiver too. On power up these values are 
restored. There can be an extra HARDWARE switch to put the 
TX into LOW POWER TX 3db down. 


The PIC software is available on the CQ-DATV download site. 


My thanks to DKARS and Rolf, PE1PTP for bringing these 
modules to my attention, now I have a very inexpensive, 
home constructed 2m hand-held. 


There is also a 70cms module available from Dorji modules, 
so I could have engineered this as a dual band unit for 
another 12 Euros. http://www. dorji.com/pro/RF- 
module/Low_power_transceiver.html 
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PIC 
30F 4012 


POINTER 
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WARNING 


MUIST BE A LIPO 
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cc 


ELECTRET 


WARNING 


2200m7A LIPO 


D2X7 inaoes 


MCP1826T 


POYNATRON 
2M 1W TRANSCEIVER CIRCUIT 


pr ovic : Jited’, 
magazine, CQ-TV, produce b 
per or .pdf (cyber membership) formats. 
Web site - where you can find our online shop stocking 
hard to get components, software downloads for published 


projects and much more. 
Quodrant 


A members forum at 


. for help, 
information and the interchange of ideas. 


A video streaming facility at which enables 
repeaters and individual members to be seen worldwide. 


An annual Convention held in the UK where you can meet 
other members, visit demonstrations and listen to lectures. 


Meet other club members at the BATC stand 
at local rallies across the country. 


wuww.batc.org.uk 


am incl 
“Test end Peacurement ae, 
*Members flea market and demo area 
*RF and specialist traders 
*Presentation of BATC RB-TV awards 


Finningley Amateur Radio Club — Sandtoft DN8 5SX 
«Just off the M180 
¢5 minutes from Robin Hood International Airport 


Only a week to go to CAT15 and more than 35 people have 
already registered - If you intend to come please register at 
http://www.gO0Oghk.com/events/cat-15/ to enable Finningley 
radio Club to judge how many people to cater for. Make sure 
you tick the box if you would like to attend the informal meal 
on Saturday night. 


Admission is £10 per day (payable on the door) which will 
include free tea and coffee all day and lunch provided by 
Finningley Radio Club - this goes directly to FRC towards up 
keep of this great facility and ALL visitors will be expected to 
pay this, even if you are not stopping for the whole day and 
or having lunch. 


The agenda is now confirmed and includes something for 
everyone including RB-TV, ffMpeg and Vmix, HAM-TV on the 
ISS and classic cameras. 


There will be a full range of RF test equipment, lots of space 
for demos and full workshop facilities so don't forget to bring 
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02:00:00 


along your latest project, whether finished or not. There will 
be an opportunity to talk about it and your latest on air 
activities and share ideas with others during the final session 
on Saturday afternoon. 


There will be a members bring and buy area, so use this 
opportunity to re-cycle all that stuff you bought but haven't 
had time to use! 


We will be attempting to stream the event but please be 
aware there is NO reliable Internet connection on site and we 
will be using a mobile dongle - this means the stream may be 
intermittent. All the presentations will be recorded and 
available to watch after the event. 


Look forward to seeing you all there. 
Noel - G8GTZ 


Duration |Title Comments 


Review of what's happened in the ATV world 


Intro to RB-TV and BATC trophy awards 


Presentation and demo of the Digithin hardware project 


Overview of the RpiIDATV software for the Raspberry Pi 


Using the DTX1 with Rpi to generate RB-TV on 146 and 437 MHz 


Overview of the Tutuione Software 


Presentation on the Mini USB tune rproject 


Roundtable & discussion - bring along the bits you've built! 


:00| Back to hotel / beer 


Meet for Dinner 


Duration |Title Comments 


08:30:00] 01:00:00 p ee 
* 200) eed E e e e Chris MWOLLK _|What it is and what it can be used for 


G3VZV & F6DZP |Tim Peake on a telly near you! 


G3PYB & G3VZV |How will we manage usage of the WB transponder on EsHailSat2 


|Kevin Hempsonpresents on back lighting & Gamma correction in LCD displays 


More thought provoking ideas from Charles! 


Why we all need a green wall in the shack! 
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Colour Test Card Generator 


Programming Software 
By Richard Russell G4BAU 


In CQ-DATV 26 we looked at the hardware that was behind 
the third in a series of the authors electronic tests card 
designs spanning more than twenty two years. Unlike the 
previous designs, this third design is programmable from a 
custom .bmp file and thus enables you to design your own 
test card or select from other preset designs. In this issue we 
will be looking at the software and how to download, install 
and drive it from within windows. 


Introduction 


The Test Card Generator programming software has the 
normal features which make up the modern Windows® 
interface: a title bar, a set of drop-down menus, an editing 
pane and a status bar. You can move its window wherever 
you like on your Windows® desktop, but you cannot re-size 
or maximise it. 


When run, the software initially loads a default image and a 
default set of teletext pages. You can configure these defaults 
using the Options menu selection. 


The title bar 


GETCGEN version 0.3a 


The title bar contains the name of the application (TCGEN), 
the version number, a minimise button, a (disabled) 
maximise button and a close button. If an image and 
teletext pages have been loaded, their filenames are also 
displayed. If you right-click in the title bar you will get a 
context menu containing the Move, Minimise and Close 
items. 
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If you close the window (by clicking on the close button, 
selecting Close from the right-click menu or using the 
keyboard shortcut Alt-F4) you will be prompted to save the 
current teletext pages if any changes have been made. 


The menu bar 
File Edit Yiew Generator Help 


The menu bar contains the drop-down menus File, Edit, 
View, Generator and Help. These menus may be activated 
by clicking on the appropriate menu name or by using a 
keyboard shortcut (hold down Alt and press the key 
corresponding to the underlined character). If any of the 
menu items are unavailable, they will be 'greyed out’ and 
clicking on them will have no effect. 


The status bar 


Please wait. 


‘Loading C:\pictures\ipa\tec.jpg | R=OG=0,.B=0 


When a menu item is highlighted, the status bar displays a 
brief description of the function of that command. Otherwise, 
the status bar is split into three regions: a message region, 
a status region and an information region. 


The message region 


The message region displays "Please wait..." when the 
program is busy and will not respond to user input. 


The status region 


The status region displays the status of the current operation, 

if any: 

e When an image is being loaded it displays the name of the 
image file. 

e When a teletext page is displayed it gives instructions on 
graphics editing 
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e When a time-consuming task is in progress (for example 
erasing or programming the generator) it displays a 
progress bar. 


The information region 


When an image is displayed, the information region shows 
the Red, Green and Blue values of the pixel pointed at by the 
mouse. Note that the values use the Rec.601 coding range 
where 16 corresponds to black and 235 to peak white. 


When a text page is displayed the information region shows 
the ASCII code of the character at the text cursor (caret) 
position. 


File menu 


The file menu is concerned with loading, saving and printing 


Load image... 
Load teletext... 
Save teletext 
Save teletext as... 


Print Setup... 
Print image 
Print teletext 


Exit 


the test card (or other) image and the teletext pages. The file 
menu can be accessed by clicking on its name in the menu 
bar or by means of the keyboard short-cut AIt-F. 
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Load image 


The Load image command loads the image you want to 
program into the Colour Test Card Generator. It will accept 
files in raw YUV format, in BMP (Windows bitmap) format, in 
JPEG (.jpg) format or in GIF format. 


In the case of the BMP, JPEG and GIF formats the image is 
assumed to have square pixels, and will be scaled to fill the 
television frame (if the image shape isn't 4x3 it will be 
centred and cropped as necessary). In the case of the YUV 
format the image is assumed to correspond to the Rec.601 
standard. If you are designing your own graphics specially for 
the Colour Test Card Generator it is probably best to create 
an image with dimensions 624 x 468. This will ensure that no 
horizontal scaling is required and therefore give the highest 
quality results. 


The command calls up the Open File dialogue box: 

Image names shown with a web-browser icon are links to 
files on the internet. When selected they will be downloaded 
automatically; if you use a dial-up internet service you will be 
prompted to make a connection. 


Look in: [Gisamples sis Bl ce 


'@) Colour Bars 100. yuy @#] Safe Area 4x3 
i] Frequency sweep.yuy eal Sawtooth 
x] Old Test Card. bmp =] Test Card C. gif 

‘=] Pluge.yuv a] Test Card D. aif 

ia] Pulse and Bar.yuv F| Test Card F 

ia] ATR TestCardbmp  @)Wwols16x9 Test Card 


Be) Wols4x3 Test Card 


RTA Test Card.bm 


Files of type: [image files 7] Cancel | 


File name: 
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Load teletext 


The Load teletext command loads the required teletext 
page or pages. It will accept either a file containing a single 
page (.VID) or a carousel file containing all four pages 
(.CAR). If a single page is loaded it replaces the page 
currently displayed; if a carousel file is loaded it replaces all 
four pages. 


Save teletext 


The Save teletext command saves the four teletext pages 


as a carousel file. The filename used is the same as that from 
which the pages were loaded (i.e. the contents of the file are 


replaced). If the pages were not loaded from a carousel file 


(i.e. they were typed in, imported via the clipboard or loaded 


individually), the Save command will display the Save As 
dialogue box so you can enter the desired filename. If the 
current teletext pages are unchanged, so don't need to be 
saved, the Save command is inhibited. 


Save teletext as 


The Save teletext as command saves the four teletext 
pages as a carousel file. You are prompted to select a file 
name; the .CAR extension will be automatically added. Use 
Save As rather than Save if you need to change the disk, 
directory (folder), or filename to something different from 
their current values. 


Print Setup 


The Print Setup command allows you to do the following: 

e Select the printer to use. 

e Set the printer's properties (for example paper type and 
printing quality). 


e Set the paper size and orientation (portrait or landscape). 
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These affect subsequent uses of the Print image and Print 
teletext commands. 


Print image 

The Print image command prints out the current image. 
Best results will be obtained with a ‘photo quality’ colour 
printer. 


Print teletext 


The Print teletext command prints out the four teletext 
pages. 


Exit 
The Exit command quits from Test Card Generator and closes 


its window. If the current teletext pages in memory have not 
been saved, you are first prompted to save them. 


Edit menu 

Cut Ctrl+x 
Copy Ctrl+C 
Paste Ctrl+t 
Delete Del 
Select All Ctrl+4, 
Text colours r 
Graphics colours b 
Special modes b 
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The edit menu is concerned with editing the current teletext 
pages. The edit menu can be accessed by clicking on its 
name in the menu bar or by means of the keyboard short-cut 
Alt-E. 


Cut 


The Cut command transfers any selected text to the 
clipboard, and deletes it from the teletext page. If no text is 
selected, the Cut comman4d is inhibited. Once the selected 
text is in the clipboard, you can Paste it either elsewhere in a 
teletext page or into any other application which supports 
pasting of text from the clipboard. Any previous contents of 
the clipboard are discarded. 


Selcted text is highlighted in reverse-video. You can select 

text in the following ways: 

e Holding down the left mouse button and ‘dragging’ it 
selects a block of text. Dragging the mouse horizontally 
selects part or all of a line. Dragging the mouse vertically 
selects a block of lines (only entire lines may be 
selected). 

e Holding down the Shift key and moving the cursor with the 
arrow (or other cursor-movement) keys selects a block of 
text. Moving the cursor horizontally selects part or all of a 
line. Moving the cursor vertically selects a block of lines 
(only entire lines may be selected). 


e The Select all command selects the entire page. 


Once a block of text has been selected, you can alter the 
selection by holding down Shift and moving the cursor. If you 
want to change the start point of a selection, make the initial 
selection from right to left or from bottom to top. 


If you want to change the end point of a selection, make the 
initial selection from left to right or from top to bottom. 
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Copy 


The Copy command transfers any selected text to the 
clipboard, but unlike Cut it leaves the teletext page 
unchanged. If no text is selected, the Copy command is 
inhibited. Once the selected text is in the clipboard, you can 
Paste it either elsewhere in a teletext page or into any other 
application which supports pasting of text from the clipboard. 
Any previous contents of the clipboard are discarded. 

See Cut for details of how text may be selected. 


Paste 


The Paste command inserts the contents of the clipboard 
into the teletext page at the current position of the text 
cursor (caret). If the clipboard contains no text, the Paste 
command is inhibited. You can use Paste to transfer a block 
of text from elsewhere in a teletext page, or to insert a block 
of text which has been placed in the clipboard by any other 
application. 


Note that the paste operation may cause some of the existing 
contents to be pushed off the right or bottom of the page. In 
this case they are lost. 


Delete 


The Delete command deletes any selected text, without 
copying it into the clipboard. See Cut for details of how text 
may be selected. The delete command has an identical effect 
to pressing the Delete key on the keyboard. Text which is 
deleted can only be recovered by reloading the teletext pages 
from a file. 


Select All 


The Select All command selects the entire teletext page. It 
is useful if you want to transfer the page into another 
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application (e.g. a word processor) via the clipboard. Special modes 


Text colours The Special modes menu lists the special display modes. 
Clicking on the menu item or pressing the specified function 


The Text colours menu lists the possible text colours. key selects the appropriate mode: 


Clicking on the menu item or pressing the specified function 


key selects the appropriate colour of text: Flash Fe 
Steady Shift+F8 
Red text F] New background  F9 
Black background  Shift+F9 
Greentext Fe Double height F10 
‘Yellow text FA Normal height Shift+F10 
= Separated graphics 9 F11 
Blue text F4 Contiguous graphics Shift+F11 
Hold graphics Ctrl+F1 
Magenta text FS Release graphics  =Ctr+F2 
Cyan text Start box Ctl+F3 
End box Ctrl+F4 


Wi hite text 


Graphics colours 


The Graphics colours menu lists the possible graphics View menu 


colours. Clicking on the menu item or pressing the specified 


function key selects the appropriate colour of graphics: Image 

Red graphics Shift+F 1 Page 100 

Green graphics Shift+F2 Page 200 

‘fellow graphics Shift+F3 Page 300 

Blue graphics Shift-+F 4 Page 400 
Magenta graphics Shift+FS 

Cyan graphics Shift+F 6 show codes Esc 
White graphics Shift? Reveal Tab 
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Conceal display 


Ctrl+F5 


For details of these modes see the Te/etext Codes section. 
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The View menu is used to select what is displayed: the test 
card image or one of the four teletext pages. 


It also controls special display modes useful when editing 
teletext pages. 


The view menu can be accessed by clicking on its name in 
the menu bar or by means of the keyboard short-cut Alt-V. 


Image 


The Image command displays the current test card (or 
other) image. 


Page 100 


The Page 100 command displays the first teletext page 
(usually the index page). This page corresponds with the red 
fastext button on your TV remote control. 


Page 200 


The Page 200 command displays the second teletext page. 
This page corresponds with the green fastext button on your 
TV remote control. 


Page 300 


The Page 300 command displays the third teletext page. 
This page corresponds with the yellow fastext button on your 
TV remote control. 


Page 400 
The Page 400 command displays the fourth teletext page. 


This page corresponds with the blue fastext button on your 
TV remote control. 
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Show codes 


The Show codes command alternates between the normal 
teletext page display and a mode in which the control codes 
are shown as two-letter mnemonics rather than being acted 
upon. The mnemonics are as follows: 


Contiguous graphics 
EB. |End box —_—sS*i{SG—-:- [Separated graphics 
IDH__[Double height __[NB |New background _ 
Hold graphics 

Release graphics 


*These control characters are reserved for compatibility with 
other data codes. They should not normally appear in a 
teletext page. 


Reveal 


The Reveal command alternates between concealing and 
revealing any parts of the page affected by a Conceal display 
control code. 


Generator menu 


The Generator menu is concerned with the programming of 
the hardware Colour Test Card Generator. It can be accessed 
by clicking on its name in the menu bar or by means of the 
keyboard short-cut Alt-G. 
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the right position. Reassemble the case, taking extreme care 
not to trap or damage the power connections. Fit the fixing 
screws and reconnect the power supply. 


Erase 
Program 


Program frorn file 


Options... 
Check 


The Check command tests the connection to the generator, 
including the PC's serial port, the cable and the generator 
itself. 

Erase 


The Erase command erases the current contents of the 
generator. This takes approximately thirty seconds. 


Program 
The Program command programs the current image, a) All other redes 


teletext pages etc. into the generator. It automatically 
performs the Check and Erase operations before starting the 


programming, which takes approximately six minutes. Program from file 

If you have selected the 525-lines standard a message will be The Program from file command programs the generator 
displayed reminding you that for operation in this mode an from a ROM data file rather than from the currently loaded 
internal link must be changed. To do this disconnect the image and teletext pages. This allows the generator to be 
power supply from the generator and remove the four fixing used for specialised purposes, such as to generate non- 
screws (accessible from underneath). Carefully separate the standard signals or animated patterns. 

top and bottom of the case, noting that they will still be 

joined by the power connections. For operation at 525 lines Options 

set link LK1 to the left position (as viewed with the 

connectors towards you, as per the illustration below); for The Options command opens a dialogue box which allows 
operation at 180, 405, 441, 625 or 819 lines set link LK1 to you to set various options controlling what gets programmed 
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~ Serial port 


© COMI ™ coM2 © COM3 © COM4 


J = ————— —_— J 


~ Line standard 
@ 626 C 405 C 447 C B19 C 180 525 


- Colour encoding 
Mona i PAL C WTEC © S5ERAM 


— Vertical interval signals ———— ——e 


I Teletext Fastext labels 
Page 100: | Index 

iv 

Faint Page 200: |Generator 

Vv ITs Page 300: JBBC BASIC 
Page 400; [Test Page 

lV wss 


@ 422 14lL12——s  1L12—s« «SCT 16 


~ Defaults 


Image file: JRTR Test Card. bmp Browse | 
Teletext file: ffeletext car Browse | 


into the generator, and to determine the default test card and 
teletext pages which are initially loaded. 


The various options are as follows: 
e The serial port used for connection to the generator can be 
selected to COM1, COM2, COM3 or COM4. 


e The television line standard can be selected as 625, 405, 
441, 819, 180 or 525 lines. 

e The colour encoding can be selected as monochrome, PAL 
(625 lines), NTSC (405 and 525 lines), PAL-N (625 lines), 
PAL-M (525 lines) or NTSC-4.43 (525 lines). 
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e The various vertical-interval signals (teletext, insertion test 
signals, widescreen signalling) can be enabled or 
disabled. In the case of teletext, the fastext labels can be 
specified. In the case of the widescreen signalling, the 
signalled aspect-ratio can be chosen; the alternatives are: 
12F12 A 4:3 image filling the raster, 14L12 A 14:9 
image letterboxed within a 4:3 raster, 16L12 A 16:9 
image letterboxed within a 4:3 raster & 16F16 An 
anamorphic 16:9 image filling the raster 


e The default image and teletext pages, which are loaded 
automatically when the software is run, can be selected. 


Help menu 


Help topics 
Email 
Website 


About TLGEN 


The Help menu gives access to the Colour Test Card 
Generator documentation, provides links to information via 
email or from the R.T.Russell website, and displays version 
information. The help menu can be accessed by clicking on its 
name in the menu bar or by means of the keyboard short-cut 
Alt-H. 


Help Topics 


The Help topics command calls up the main help window, 
from which you can browse or search the online Colour Test 
Card Generator documentation. 
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Email 


The Email command calls up your default mail program (if 
any) so that you can send a message to request help or 
information about the Colour Test Card Generator. 


Website 


The Website command calls up your default web browser (if 
any) and automatically directs it to the R.T.Russell home 


page. 
About TCGEN 


The About command displays the version number of the Test 
Card Generator programming software. 


The editing pane 


The editing pane is where the current test card image ora 
teletext page (if any) is displayed for viewing or (in the case 
of a teletext page only) for editing. 


Keyboard commands 


When a teletext page is displayed the following operations 
are available using the keyboard: 


Toggle between insert and overtype mode. In 
overtype mode any character typed will over- 
write the existing character at that position on 
the line. In insert mode any character typed will 


‘push’ the rest of the line to the right to make 
room. The insert/overtype status is indicated by 
the shape of the text cursor (caret): in overtype 
mode it is an underline and in insert mode itis a 
solid block. 
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If any text is selected (highlighted) this key has 
an identical effect to the Delete command: the 
selected text is deleted, without being copied to 
the clipboard. Otherwise, the character to the 
immediate right of the cursor (caret) is deleted 
and the rest of the line is moved left to fill the 


Move the cursor (caret) to the start of the 
current line. 


Display the previous teletext page. If page 100 
is displayed, Page Up has no effect. 


Page Up 


Display the next teletext page. If page 400 is 
displayed, Page Down has no effect. 


Move the cursor (caret) one character to the 

left, wrapping to the end of the previous line as 
required. If Shift is held down, select (or de- 
select) a character. If the cursor is already at the 
beginning of the page, the key has no effect. 


Move the cursor (caret) one character to the 
right, wrapping to the beginning of the next line 
as required. If Shift is held down, select (or de- 
select) a character. If the cursor is already at the 
end of the page, the key has no effect. 
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Move the cursor (caret) up one line. If Shift is 
held down, select (or de-select) a line. If the 
cursor is already on the top line, the key has no 
effect. 


Move the cursor (caret) down one line. If Shift is 
held down, select (or de-select) a line. If the 
cursor is already on the bottom line, the key has 
no effect. 


Backspace | Delete the character immediately to the left of 
the cursor (caret), and move the cursor left one 
position. The rest of the line, to the right of the 
cursor, is moved left to fill the gap. If the cursor 
is at the beginning of a line, concatenate the 
contents of the present line onto the end of the 


previous line. 


Insert a 'new line’ at the current position of the 
cursor (caret). Everything to the right of the 
cursor will be moved onto the next line, and the 
rest of the page is moved down one line to make 
space (causing the bottom line to be lost). By 
this means you can split an existing line into two 
or more lines. 


Esc This has the same effect as the Show codes 
menu option. 

Tab This has the same effect as the Reveal menu 
option. 


The 'printing' keys (letters, numbers and symbols) and 
function keys cause the appropriate character or control code 
to be entered at the position of the cursor (caret), and the 
cursor is then moved right by one position. If anything is 
selected (highlighted) when the key is pressed, it is first 
deleted. See the Teletext Codes section for the effects of 


Mouse commands 
When a teletext page is displayed the following operations 


Left click 


Right click 


Ctri+ 
left button 


Ctrl+ 
right button 


are available using the mouse: 


| Action | Cperation 


Clicking in the editing pane with the left mouse 
button causes the text cursor (caret) to be 
moved to the character position nearest to the 
mouse pointer. If Shift is held down, the region 
between the previous position of the text cursor 
and the new position will be selected. 


Holding down the left mouse button and 
‘dragging’ the mouse pointer over the program 
displayed in the editing pane causes a section of 
text to be selected. Dragging the mouse 
horizontally selects part or all of a line; dragging 
the mouse vertically selects a block of lines 
(only entire lines may be selected). 


Clicking in the editing pane with the right mouse 
button causes the Edit Menu to be displayed at 
that position. 


Holding down the Ctrl key and pressing the left 
mouse button causes the graphics sixel at that 
position to be ‘lit’ (assuming that a graphics 
mode has been selected). By holding down the 
left button you can draw with the mouse. 


Holding down the Ctrl key and pressing the right 
mouse button causes the graphics sixel at that 
position to be ‘unlit’ (assuming that a graphics 
mode has been selected). By holding down the 


right mouse button you can erase with the 
mouse. 


control codes. The file, TCSETUP.EXE (712 Kb), can be downloaded from 


http://www. bbcbasic.co.uk/tccgen/download.html 
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HDMI Made Easy: HDMI-to-VGA and 


VGA-to-HDMI Converters 


By Witold Kaczurba and Brett Li 


Copyright © Analog Dialogue. Reproduced here by kind 
permission. 


The consumer market has adopted High-Definition Multimedia 
Interface (HDMI@®) technology in TVs, projectors, and other 
multimedia devices, making HDMI a globally recognized 
interface that will soon be required in all multimedia devices. 
Already popular in home entertainment, HDMI interfaces are 
becoming increasingly prevalent in portable devices and 
automotive infotainment systems. 


Implementation of a standardized multimedia interface was 
driven by a highly competitive consumer market where time 
to market is a critical factor. In addition to improved market 
acceptance, using a standard interface greatly improves 
compatibility between projectors, DVD players, HDTVs, and 
other equipment produced by various manufacturers. 


In some industrial applications, however, the transition from 
analog video to digital video is taking longer than in the 
consumer market, and many devices have not yet moved to 
the new digital approach of sending integrated video, audio, 
and data. These devices still use analog signaling as their 
only means of transmitting video, possibly due to specific 
requirements of a particular market or application. For 
example, some customers still prefer to use video graphics 
array (VGA) cables for projectors, while others use an 
audio/video receiver (AVR) or media box as a hub, connecting 
a single HDMI cable to the TV instead of a batch of 
unaesthetic cables, as outlined in Figure 1. 
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VIDEO 
DECODER 


MEDIA BOX 


Figure 1. Media box converts analog signal to HDMI 


New adopters may see HDMI as a relatively complicated 
standard to implement, requiring a validated software driver, 
interoperability checks, and compliance testing to guarantee 
proper behavior of one device with various other devices. 
This might seem a bit overwhelming—as is often the case 
with new technology. 


However, advanced silicon solutions are increasingly available 
to tackle the problem of implementation complexity, 
achieving improvement in both analog and digital domains; 
they include higher performance blocks to equalize poor 
differential signals and more complex algorithms to reduce 
software overhead and correct bit errors. 


This article shows how advanced silicon solutions and smartly 
implemented software can facilitate HDMI implementation. 
Two basic devices—HDMI-to-VGA (“HDMI2VGA") and VGA-to- 
HDMI (“VGA2HDMI”) converters—provide engineers familiar 
with video applications with an easy way to transition 
between analog video and digital video. 
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While HDMI has become a defacto interface for HD video, 
VGA is still the most common interface on a laptop. This 
article also shows how to interconnect these video 
technologies. 


Introduction to HDMI Application and Video 
Standards 


HDMI interfaces use transition-minimized differential 
signaling (TMDS) lines to carry video, audio, and data in the 
form of packets. In addition to these multimedia signals, the 
interface includes display data channel (DDC) signals for 
exchanging extended display identification data (EDID) and 
for high-bandwidth digital content protection (HDCP). 


Additionally, HDMI interfaces can be equipped with consumer 
electronics control (CEC), audio return channel (ARC), and 
home Ethernet channel (HEC). Since these are not essential 
to the application described here, they are not discussed in 
this article. 


EDID data comprises a 128-byte long (VESA—Video 
Equipment Standards Association) or 256-byte long (CEA- 
861—Consumer Electronics Association) data block that 
describes the video and (optionally) audio capabilities of the 
video receiver (Rx). EDID is read by a video source (player) 
from the video sink over DDC lines using an I2C protocol. A 
video source must send the preferred or the best video mode 
supported and listed in EDID by a video sink. EDID may also 
contain information about the audio capabilities of the video 
sink and a list of the supported audio modes and their 
respective frequencies. 


Both VGA and HDMI have the DDC connection to support the 
communication between source and sink. The first 128 bytes 
of EDID can be shared between VGA and HDMI. From the 
experience of the HDMI compliance test (CT) lab at Analog 
Devices, Inc. (ADI), the first 128 bytes of EDID are more 
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prone to error, since some designers are not familiar with the 
strict requirements of the HDMI specification, and most 
articles focus on EDID extension blocks. 


Table 1 shows the portion of the first 128 bytes of EDID that 
is prone to error. The CEA-861 specification can be referenced 
for details of the CEA extension block design that may follow 
the first 128 bytes of the EDID. 


Header:(00 FF FF FF i fixed block 
FF FF FF -OO)h header 

Vendor and product 

identification 


ID manufacturer Three compressed 


ASCII character code 
EDID structure 
version and revision 


issued by Microsoft® 
|e i 8 ag ——— 
[i3h_[_1_|Revision number: 03h 


Features such as power 
management and color 
type. Bit 1 should be 
set to 1. 


— 


iB byte deta blocks | 


Indicates one supported 
timing that can produce 
best quality on-screen 
images. For most flat 
panels, the 

preferred timing mode 
is the native timing of 
panel. 


36h 18 |Preferred timing 
mode 


Table continued next page 
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Indicates detailed VESA (Display Monitor CEA-861 
Detailed timing #2 or |timing, or can be used Timing) 
display descriptor as display descriptor. 640 x 350p @ 85 MHz 720 x 576i @ 50 Hz 

Hae pak Negi er 640 x 400p @ 85 Hz 720 x 576p @ 50/100 Hz 
Detailed timing #3 or |descriptor, one as the 720 x 400p @ 85 Hz 640 x 200 @ 59.94/60 Hz 
display descriptor monitor range limit, and 640 x 480p @ 60/72/75/85 Hz |720 x 480i @ 59.94/60 Hz 


one as the monitor 800x600p @ 56/60/72/75/85 |720 x 480p @ 

name. Detailed timing Hz 59.94/60/119.88/120 Hz 
Detailed timing #4 or |block should 1024 x 768i @ 43 Hz 1280 x 720p @ 50/59.94/60/ 
display descriptor precede display 100/119.88/120 Hz 


descriptor block. 1024 x 768p @ 60/70/75/85 [1920 x 1080: @ 

Extension block count |Number of 128-byte Hz 50/59.94/60/100/200 Hz 

N EDID extension blocks 1152 x 864p @ 75 Hz 1920 x 1080p @ 59.94/60 Hz 
to follow. 1280 x 960p @ 60/85 Hz 1440 x 480p @ 59.94/60 Hz 
1-byte sum of all 128 1280 x 1024p @ 60/75/85 Hz |1440 x 576p @ 50H 
bytes in this EDID block CR = ie : 


raat ena cease: 1600 x 1200p @ 720(1440) x 240p @ 59.94/60 
60/65/70/75/85 Hz Hz 


oo [1920 x 1440p @ 60/75 Hz __|720(1440) x 288p @50Hz 
extension [ee 1920 x 1440p @ 60/75 Hz 720(1440) x 288p @ 50 Hz 


Table 1. EDID Basic Introduction Table 2. Most Popular VESA and CEA-861 Standards 
(p = progressive, i = interlaced) 

The timing formats for VGA and HDMI are defined separately 
by the two standard-setting groups mentioned above: VESA Brief Introduction to Application and Section 
and CEA/EIA. The VESA timing formats can be found in the Requirements 
VESA Monitor Timing and Coordinate Video Timings 
Standard; the HDMI timing formats are defined in CEA-861. The key element of HDMI2VGA and VGA2HDMI converters is 
The VESA timing format covers standards, such as VGA, XGA, to ensure that the video source sends a signal conforming to 
SXGA, that are used mainly for PCs and laptops. CEA-861 proper video standards. This is done by providing a video 
describes the standards, such as 480p, 576p, 720p, and source with the appropriate EDID content. Once received, the 
1080p, that are used in TV and ED/HD displays. Among the proper video standard can be converted to the final HDMI or 
timing formats, only one format, 640 x 480p @ 60 Hz, is VGA standard. 
mandatory and common for both VESA and CEA-861 
standards. Both PCs and TVs have to support this particular The functional block diagrams in Figure 2 and Figure 3 outline 
mode, so it is used in this example. Table 2 shows a the respective processes of HDMI2VGA and VGA2HDMI 
comparison between commonly supported video standards. conversion. The HDMI2VGA converter assumes that the HDMI 
Detailed data can be found in the appropriate specifications. Rx contains an internal EDID. 
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stream. The VGA cable has RGB signals and separate 
horizontal (HSYNC) and vertical (VSYNC) synchronization 
signals. The downstream VGA ADC locks to HSYNC to 
reproduce the sampling clock. The incoming sync signals are 
aligned to the clock by the VGA decoder. 


The data enable (DE) signal indicates an active region of 
video. The VGA ADC does not output this signal, which is 
mandatory for HDMI signal encoding. The logic-high part of 
DE indicates the active pixels, or the visual part of the video 
signal. A logic-low on DE indicates the blanking period of the 
video signal. 


ACTIVE WIDTH ! 


Figure 4. Horizontal DE generation. 


= 1 VSYNC 
| DELAY |! ACTIVE HEIGHT 
Figure 3. VGA2HDMI converter. rr. as 


Theory of Operation Figure 5. Vertical DE generation. 


The DE signal is critical in order to produce a valid HDMI 


VGA2HDMI: a VGA source reads the EDID content from the stream. The lack of a DE signal can be compensated for by 
sink to get the supported timing list using t he DDC lines the HDMI transmitter (Tx), which has the capability to 
channel, and then the video source starts sending the video regenerate DE. 
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Modern HDMI transmitters can generate a DE signal from the 
HSYNC and VSYNC inputs using a few parameter settings, 
such as HSYNC delay, VSYNC delay, active width, and active 
height—as shown in Figure 4 and Figure 5—ensuring 
compatibility for HDMI signal transmission. 


The HSYNC delay defines the number of pixels from the 
HSYNC leading edge to the DE leading edge. The VSYNC 
delay is the number of HSYNC pulses between the leading 
edge of VSYNC and DE. Active width indicates the number of 
active horizontal pixels, and active height is the number of 
lines of active video. The DE generation function can also be 
useful for display functions such as centering the active video 
area in the middle of the screen. 


Display position adjustment is mandatory for VGA inputs. The 
first and last pixel of the digitized analog input signal must 
not coincide with or be close to any HSYNC or VSYNC pulses. 
The period when the DE signal is low (such as the vertical or 
horizontal blanking interval) is used for transmitting 
additional HDMI data and audio packets and, therefore, 
cannot be violated. The ADC sampling phase can cause this 
kind of misalignment. An active region misalignment may be 
suggested by a black stripe on the visual area of the screen. 
For a composite video broadcast signal (CVBS), this 
phenomenon can be corrected by overscanning by 5% to 
10%. 


VGA is designed to display the whole active region without 
eliminating any area. The picture is not overscanned, so the 
display position adjustment is important for VGA to HDMI 
conversion. In a best-case scenario, the black stripe can be 
automatically recognized, and the image can be automatically 
adjusted to the middle of the final screen—or manually 
adjusted according to the readback information. If the VGA 
ADC is connected to the back-end scaler, the active video can 
be properly realigned to the whole visible area. 
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However, using the scaler to fix an active video region 
misalignment increases the cost of the design and the 
associated risks. With a scaler and a video pattern, for 
example, a black area surrounding a small white box inside 
the active region could be recognized as a useless bar and 
removed. The white box would become a pure white 
background when the black area was removed. On the other 
hand, an image with half white and half black would result in 
distortion. Some prevention mechanism must be integrated 
to prevent this kind of incorrect detection. 


Once the HDMI Tx locks and regenerates the DE signal, it 
starts sending the video stream to an HDMI sink, such as a 
TV. In the meantime, the on-board audio components, such 
as the audio codec, can also send the audio stream by 12S, 
S/PDIF, or DSD to the HDMI Tx. One of the advantages of 
HDMI is that it can send video and audio at the same time. 


When a VGA2HDMI conversion board powers up and the 
source and sink are connected, the MCU should read back the 
EDID content of the HDMI sink via the HDMI Tx DDC lines. 
The MCU should copy the first 128 bytes of EDID to the 
EEPROM for the VGA DDC channel with minor modification 
since the VGA DDC channel does not usually support the CEA 
extension used for HDMI. Table 3 (next page) provides a list 
of required modifications. 


HDMI2VGA: the HDMI2VGA converter has to first provide 
proper EDID content to the HDMI source prior to receiving 
the desired 640 x 480p signal—or other standard commonly 
supported by the video source and display. An HDMI Rx 
usually stores the EDID content internally, handles the hot 
plug detect line (indicating that a display is connected), and 
receives, decodes, and interprets incoming video and audio 
streams. 


Since the HDMI stream combines audio, video, and data, the 
HDMI Rx must also allow readback of auxiliary information 
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Modification 


Change EDID 0x14[7] from 1 to O |Indicates analog VGA input 


Modify established timing, Timing beyond the maximum 
standard timing, preferred timing, |supported by the VGA 
and detailed timing converter and HDMI Tx must 


It is, thus, important to produce EDID that matches both the 
audio capability of the HDMI2ZVGA converter that extracts the 
audio and the original capabilities of the VGA display. This can 
be done by using a simple algorithm that retrieves EDID 
content from the VGA display via DDC lines. The readback 
data should be parsed and verified to ensure that the monitor 
does not allow higher frequencies than those supported by 
the HDMI Rx or video DAC (refer to Table 4). An EDID image 
can be extended with an additional CEA block that lists audio 
capabilities to reflect that the HDMI2ZVGA converter supports 
audio only in its linear PCM standard. The prepared EDID 
data containing all the blocks can, therefore, be provided to 
the HDMI source. The HDMI source should reread EDID from 
the converter after pulsing the hot plug detect line (part of 
the HDMI cabling). 


Set 0x7E to 00 No EDID extension block 


Change 0x7F ecksum has to be 
recalculated based on above 
changes 


Table 3. List of Modifications Needed for a VGA2HDMI 
Converter 


such as color space, video standards, and audio mode. Most 
HDMI receivers adapt to the received stream, automatically 
converting any color space (YCbCr 4:4:4, YCbCr 4:2:2, RGB 
4:4:4) to the RGB 4:4:4 color space required by the video 
DAC. Automatic color space conversion (CSC) ensures that 


A simple microcontroller or CPU can be used to control the 
whole circuit by reading the VGA EDID and programming the 
HDMI Rx and audio DAC/codec. Control of the video DACs is 
usually not required, as they do not feature control ports 
such as I2C or SPI. 


the correct color space is sent to a backend device. 


Modification 
Change 0x14[7] from 0 to 1 Indicates digital input 


Check standard timing Timing beyond the maximum 
information and modify if supported by the converter and 
necessary (bytes 0x26 to 0x35) |HDMI Rx must be changed to 
maximum timing or below 
Timing beyond the maximum 
supported by the converter and 
HDMI Rx must be changed to 
maximum timing or below (to 
640 x 480p, for example) 


Set 0x7E to 1 One additional block must be 
added at end of EDID 


Continued next page 


Once an incoming HDMI stream is processed and decoded to 
the desired standard, it is output via pixel bus lines to video 
DACs and audio codecs. The video DACs usually have RGB 
pixel bus and clock inputs without sync signals. HSYNC and 
VSYNC signals can be output through the buffer to the VGA 
output and finally to the monitor or other display. Check DTD (detailed timing 
An HDMI audio stream can carry various standards, such as descriptors) (bytes 0x36 to 
L-PCM, DSD, DST, DTS, high-bit-rate audio, AC3, and other 0x47) 

compressed bit streams. Most HDMI receivers do not have a 
problem extracting any audio standard, but the further 
processing might. Depending on the backend device, it may 
be preferable to use a simple standard rather than a complex 
one to allow easy conversion to the analog output for 
speakers. HDMI specifications ensure that all devices support 
at least 32 kHz, 44.1 kHz, and 48 kHz LPCM. 
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Change 0x7F Checksum must be recalculated 
from a 0 to Ox7E 


[Add extra CEA-861 block extra CEA-861 block 


0x80 to OxFF Aald extra CEA 961 bloc audio ad ERT SE GE CEA-861 block to indicate 
audio converter capabilities 


Table 4. List of Modifications Needed for an 
HDMI2VGA Converter 


Content Protection Considerations 


Since typical analog VGA does not provide content protection, 
standalone converters should not allow for the decryption of 
content-protected data that would enable the end user to 
access raw digital data. On the other hand, if the circuit is 
integral to the larger device, it can be used as long as it does 
not allow the user to access an unencrypted video stream. 


Example Circuitry 


An example VGA-to-HDMI board can use the AD9983A high- 
performance 8-bit display interface, which supports up to 
UXGA timing and RGB/YPbPr inputs, and the ADV7513_ high- 
performance 165-MHz HDMI transmitter, which supports a 
24-bit TTL input, 3D video, and variable input formats. It is 
quick and convenient to build up a VGA2HDMI converter 
using these devices. The ADV7513 also features a built-in DE 
generation block, so no external FPGA is required to generate 
the missing DE signal. The ADV7513 also has an embedded 
EDID processing block and can automatically read back the 
EDID information from the HDMI Rx or be forced to read back 
manually. 


Similarly, building an HDMI2VGA converter is not overly 
complicated; a highly integrated video path can be built with 
the ADV7611 low-power, 165-MHz HDMI receiver and the 
ADV 7125 triple, 8-bit, 330-MHz video DAC. The Rx comes 
with built-in internal EDID, circuitry for handling hot plug 
assert, an automatic CSC that can output RGB 4:4:4, 
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regardless of the received color space, and a component 
processing block that allows for brightness and contrast 
adjustment, as well as sync signal realignment. An SSM2604 
low-power audio codec allows the stereo I2S stream to be 
decoded and output with an arbitrary volume through the 
DAC. The audio codec does not require an external crystal, as 
the clock source can be taken from the ADV7611 MCLK line, 
and only a couple of writes are required for configuration. 


A simple MCU, such as the ADuC7020 precision analog 
microcontroller with a built-in oscillator, can control the whole 
system, including EDID handling, color enhancement, and a 
simple user interface with buttons, sliders, and knobs. 


Figure 6 and Figure 7 (next page) provide example 
schematics for the video digitizer (AD9983A) and HDMI Tx 
(ADV7513) essential for a VGA2ZHDMI converter. MCU 
circuitry is not included. 


Conclusion 


Analog Devices audio, video, and microcontroller components 
can implement highly integrated HDMI2ZVGA or VGA2HDMI 
converters that can be powered with the small amount of 
power provided by a USB connector. 


Both converters show that applications using HDMI 
technology are easy to apply with ADI components. HDMI 
system complexity increases for devices that are supposed to 
work in an HDMI repeater configuration, as this requires 
handling the HDCP protocol along with the whole HDMI tree. 
Neither converter uses an HDMI repeater configuration. 


Applications such as video receivers (displays), video 
generators (sources), and video converters require a 
relatively small software stack and, therefore, can be 
implemented in a fast and easy way. For more details and 
schematics, refer to ADI’s EngineerZone Web pages. 
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NOTE: LABEL ALL TEST POWTS WITH 
THE APPROPRIATE NET NAME, 


RQUTE THESE AS 10016 
DIFFERENTIAL PAIRS (5012 10 GND} 


DATA.CLOGK 3 * 

PLAGE THis GON PARALLEL 

800 OUT TeRMAMATION AS CLOSE AS 
POGSIALE TO US. ROUTE 

HS_OUT WETTHILOUGH peta 


RESISTOR RESIST! 
VS OUT RevunPINd OeTIaN. 


: 
PLACE AND ROUTE 5270 D120 TAT THE SumMaL Mati 
IS ROUTED THROUGH THEIR PADS. 


Figure 6. AD9983A schematic 
References Figure 7. ADV7513 schematic. 


A DTV Profile for Uncompressed High Speed Digital Interfaces 
(CEA-861-E). 


Display Monitor Timing (DMT), Coordinated Video Timings 
(CVT), and Enhanced Extended Display Identification Data (E- 
EDID) standards are available from VESA . 


Original article and author bio's: 
http://www. analog.com/library/analogDialogue/archives/47- 
02/HDMI_VGA.html 
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Stand alone SSTV for the Raspberry Pi Overview 


aatalalatals 


oe B! 
BBR > ° stow-Scan 


This directory: 


https://github.com/JennyList/LanguageSpy/tree/master/ 
RaspberryPi/rf/sstv 


contains proof-of-concept code to use the Raspberry Pi as a 
stand-alone slow-scan television (SSTV) transmitter 
generating low-level RF using the Pi's internal clock generator 
on pin 7 of the expansion connector. 


It builds on the work of others, in particular the following: 

e beacon.py from http://hsbp.org/rpi-sstv 

e freg_pi from 
http://panteltje.com/panteltje/newsflex/download.html 


e It relies upon PySSTV https://github.com/dnet/pySSTV to 
generate tone, duration pairs. 
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There are two pieces of software in this package. 
1. beacon.py takes a jpeg image hard-coded as test.jpg, 
passes it through PySSTV, and returns tone and duration 
pairs to stdout. 


2. tones-to-rf takes a CSV file hard-coded as test.csv 
containing tone(Hz) and duration(mSec) pairs generated 
by beacon.py, then adds each successive tone to an RF 
carrier generated on GPCLKO for each duration. 


If you have an appropriate amateur radio licence this RF can 
be fed through a low-pass filter to an antenna to make a 
simple QRP (less than 10mW) SSTV transmitter. 


Installation and config 


You will first need to install PySSTV, if you do not already 
have it. The following commands worked for me on a stock 
Raspbian install. 


sudo apt-get install python-setuptools 
sudo apt-get install python-imaging 
sudo easy_install pip sudo pip install 
setuptools --no-use-wheel --upgrade 
sudo pip install PySSTV 


Then you will need to configure and compile tones-to-rf.c 
The version of tones-to-rf.c distributed is pre-configured for 
the Raspberry Pi 2. If you have a Raspberry Pi 1, find the 
lines that define BCM2708 PERI_BASE, and uncomment the 
line relevant to your platform. 


Compile tones-to-rf as follows: 


gcc -Wall -04 -o tones-to-rf tones-to-rf.c -std=gnu99 -Im 
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Usage 


First, set up your RF output and HF receiver. It is suggested 
that you use a DC blocking capacitor on pin 7 of the 
expansion connector, and feed it into a dummy load for 
testing. This software was written to demonstrate the RF 
breakout board at: 


https://www.kickstarter.com/projects/2001938575/rf- 
breakout-kit-for-the-raspberry-pi 


with that board an old 50 ohm BNC Ethernet terminator was 
used. The HF receiver was loosely coupled with a short piece 
of insulated wire from its antenna terminal looped round the 
Ethernet terminator. SSTV was demodulated using an Android 
SSTV app on a tablet next to the speaker. The SSTV mode is 
set as Martin2 in beacon.py. 


Save the JPEG image you wish to transmit as test.jpg. You 
could add Python code to put your callsign in as the original 
beacon.py did, however I used the GIMP. Run beacon.py as 
follows, piping output to a file. 


python beacon.py > test.csv 

You should find test.csv, containing frequency,duration pairs. 
Then run tones-to-rf to generate the transmission. Specify a 
frequency as below, in this example the 20m SSTV calling 
frequency. Tune your receiver to the frequency. 

sudo ./tones-to-rf -f 14230000 

You should hear the SSTV tones in your receiver's speaker, 
and all being well your SSTV decoder should give you your 


image. 


There is a fudge factor with comments in the CSV-reading 
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loop of tones-to-rf.c. This is to compensate for the time taken 
by each iteration of the loop, and was found by trial and error 
for best picture decoding. It therefore should work for a 
Raspberry Pi 2, but may not work for a Raspberry Pi 1. You 
may have to experiment with this figure. This is proof-of- 
concept code only. 


CQ-DATV | 


Issue 11 - 
2 May 2014 


+ 


Ss 
bitp://cq-datv mobi 
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By Trevor G8CJS 


My journey into TV camera lenses started in the 60's with a 
Pye Lynx camera and a Cosmicar C mount lens. My lens had 
a focal length of around 1" that's 25mm these days. It was a 
prime focus (IE no zoom), although we did not call them that 
back then. If you pointed the camera out of the window and 
set the focus ring to © (infinity) and then moved the tube for 
sharp focus. The camera would re focus down to about a 
metre by readjusting the lens focus. If you wanted to focus 
on something closer then it was unscrew the lens a few 
threads, to increase the distance between the lens and the 
tube, or reset the tube position and lose infinity focus. 


at) 
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When I started working in a TV studio, the professional 
cameras had a better arrangement. They had several lenses 
of different focal lengths in a turret arrangement, so you 
could crank anyone of them in front of the tube and also rack 
the tube back and forwards with an external handle for 
optimum focus. 


EMI ‘201’ Vidicon Camera (1957) 
Linch, 3-ineh, S-inch and B-inch lenses 


the orginal three cameras used by Border TY 


| when the service opened in 1962. 


The individual lenses did not have a focus adjustment. The 
turret could not be revolved on air (well it could, but it did 
not look attractive) so there had to be more than one camera 
for a live shoot or you were stuck on the same lens for the 
whole show. The skill was to select the required lens for the 
shot and crank it into position and then adjust the focus. The 
watch word was speed so knowing which way to move the 
focus control as people moved around the set also helped. 
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The widest or shortest focal length lens on the turret usually 
had a focal length of 1" or 2", this allowed the camera to be 
tracked (wheeled) across the floor to change the picture size 
on shot, but again this involved being rather nifty with the 
focus which changed as you pushed the camera nearer or 
pulled it back from the scene. The 1" lens on the studio 
camera was physically much larger than the C mount 
Cosmicar on the lynx, but so was the camera tube (4 1/2") 
and the presented scene was much wider than I would have 
expected from my Lynx and its 1" lens. 


Defining this picture size from a given focal length lens is a 
problem that has persisted in lens optics for both TV, Film 


and stills, and now seems to have a potential solution, in that 


two things need to go into the equation, the first is the focal 
length of the lens and the second is the size of the sensor. 
First we quote all lens focal lengths in mm (25mm 
approximates to one inch, if you are not in a metric country) 
and also adjust the result as if the lens was working with 
35mm film size sensors. The word we use is 35mm 
equivalency. This is a photographic rather than TV standard, 
but as all photographic cameras now shoot TV pictures it is 
not a bad standard to adopt and takes care of the problem 
that for a given focal length of lens, the picture angle of view 
will vary with sensor size. 


Therefore as sensors reduce or increase in size from the 
standard 35mm frame we can calculate the lens 
performance, from a picture size or angle of view (if you 
prefer it), by applying a crop size. 


A sensor smaller than 35mm would have a crop factor of 
more than 1 and will increase the focal length of the lens. 
Sensors bigger than 35 would have the opposite effect. 


Zoom lenses or lenses with a variable focal length are a little 
more complex to define. We use the term ratio to define the 
focal length range. If the maximum range through which a 
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1 
Full Frame 


particular lens can be zoomed is 10mm to 100mn,, it's said to 
have a 10:1 (ten-to-one) zoom ratio (10 times the minimum 
focal length of 10mm equals 100mm). 


That may tell you something significant, but it doesn't tell you 
the minimum and maximum focal lengths of the lens. A 10:1 
zoom lens could have a 10 to 100mm, or a 100 to 1,000mm 
lens, and the difference would be quite dramatic. 


To solve this problem, we refer to the first zoom lens as a 10 
X 10 (ten-by-ten) and the second as a 100 X 10. The first 
number represents the minimum focal length and the second 
number the multiplier. So a 12 X 20 zoom lens has a 
minimum focal length of 12mm and a maximum focal length 
of 240mm. Beware this logic has exceptions E.G. a Canon 
J15x9.5 lens has a ratio of 15 times, from 9.5mm to 143mm 
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On a professional TV camera equipped with a zoom lens, you 
will often find a front and rear focus. On domestic models and 
what is now becoming called bridge cameras (stills cameras 
that will shoot movies too) you only get one focus. This was 
because back in the pre auto focus days lenses need to track 
focus from the tight shot to the wide shot. The rear focus was 
set on wide and the front focus was set on close up and the 
lens would then track focus and is technically a parfocal lens. 
Single focus lenses were called varifocal and did not track 
focus as this is not a requirement of stills photography 
although with modern auto focus and face recognition a 
varifocal lens will auto adjust and often present a reasonable 
focus track. 


Hand held camera work will always require a wide angle lens, 
for a professional 2/3 camera equipped with a 5mm minimum 
zoom this will crop to 20mm (35mm equivalency) see the 
crop chart. 
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Mediuum format Camera 


Multiplers to give the 
correct focul length 

of a 35mm lens when used 
on that particular format 


Popular Image Formats 


There are other considerations to lens size:- 


If the sensor is too large for the lens you will get the effect 
known as Vignetting, which is a reduction of an images 
brightness or saturation at the image periphery, compared to 
the image centre. The word actually means a decorative 
boarder and is derived from the French word Vignette. You 
may have seen it if you have tried filming projected movies. 
It can look attractive, and is often added to pictures, but you 
want to retain the option to add it or remove not be saddled 
with it whether you like it or not. 


I own a professional B4 camera lens which was designed for a 
2/3 ice block (the optical splitter for cameras which have 
three sensor or three tubes if you go back far enough). The 
lens is 10mm at its widest and this will crop to almost 40mm 
and is not what I want for handheld camera work, but could 
have merits for other work, particularly because it will 
maintain the largest F stop (aperture), throughout its zoom 
range, something that you do not find on inexpensive bridge 
cameras. are available and also power packs for the 
zoom motors, but are not cheap. 
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Beside my B4 lens, I have a set of 35mm prime focus lenses 
which belong to my Olympus OM1 (35mm film camera from 
the 70's). 


If I could overcome the mechanical mounting problems then 
they might have other uses. A search of EBay revealed a 
Pixco adaptor for this range of lenses at a modest £12 so yes 
I bought one. The Olympus is a full frame 35mm camera, (no 
crop) so only 70% of the lens will be used by our Samsung 
(APS-C) so I expected vignetting free images and that's what 
I got. 


PIXCO Adapto 


Because you are only using around 70% of the image derived 
by the lens and displaying it full screen there will be a 
magnification or crop factor of around 1.5 (see the crop 
chart). So my 135mm lens will become 135x1.5 a lens with a 
focal length of just over 200mm. 
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Lens and adaptor fitted to the NX 500 


It might have TV uses if you have to film a TV presentation 
from a distance or you are into wildlife, but you will need a 
good steady tripod and don't expect any smooth camera 
work. For stills well you will need a fast shutter speed, which 
will reduce light. 


Another snag is manual focusing, the OM1 Lenses were all 
manual focus, but even if they were not, then every camera 
body has its own way of communicating focus information 
with the lens, for auto focusing and this information will not 
be presented to a camera with a third party adaptor between 
the camera and lens. The same goes for auto exposure, So 
the best stills mode for one of these lenses is aperture 
priority, where you set the aperture and the camera figures 
out the shutter speed. 


The last problem or advantage (depends on your point of 
view) is depth of field, this reduces as you increase the focal 
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length of the lens. So at 200mm there won't be much. Depth 
of field also reduces as you open up the aperture, so F1.8 will 
have less depth of field than F16. 


The original Olympus camera helped out with focusing, by 
letting you set the aperture, but as a preset, it always 
displayed the picture at full aperture. So you saw the 
brightest and most critical focused display in the viewfinder 
and then when you trip the shutter, it would stop the lens 
down take the picture and open the lens back up, but again 
this function is inhibited by the Pixco, so what you see is 
what you get. 


The Samsung lens does have a manual focus 
setting and focus assist, which works by 
magnifying the picture size by up to 8 times 
(size preset able in the menu). This kicks in 
when you turn the focus ring on the Samsung F 
lens, in manual focus, but alas with this lens 
removed you cannot invoke this focus assist. 


a“ 


So is it possible to use a 200mm lens for a 
portrait, yes you will need to stand a long 
way back, have good focusing skills and a 
patient model, but you can really get a great 
reduction in depth of field and produce a very 
soft background. 


Let’s return to TV mode as there is also an unexpected effect 
on the Samsung Camera dependent on the filming resolution. 


When this high pixel camera (28 M pixels for the Samsung) is 
put into movie mode, the sensor is often under scanned as 
even 4k filming does not require 28M pixels. So changing the 
picture standard from SD to HD to 4k can change the crop 
multiplier, so my 135mm lens might become 200mm for a 
still or HD movie (2048 x 1024), but for a 4K movie (4096 x 
2160) the crop unexpectedly increases. 
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Olympus 135mm lens on a 
Samsung NX500 
(Model Georgina) 


This I have to say was unexpected, 4K requires more pixels 
then HD, so I would expect to be using a larger part of the 
sensor and the crop factor to reduce and the lens present a 
wider picture. Because of this unwanted digital zoom, which 
increases the focal length of the lens, I have decided to only 
film in HD (2048x1024) when attempting had held movie 
shots. So I can use the Samsung zoom at 16mm (widest 
setting) which crops to 1.5 (APS-C Sensor size) and I have 
24mm which does allow some handheld work (more next 
issue). 


Last problem is my OM lenses and by 
B4 lens follow the TV standard and 
anything moving towards the camera 
will require the focus to be rotated 

_ clockwise from the rear, the Samsung 
lens requires anticlockwise. This is not a 
problem in movie mode as you cannot 
select manual focus on the Samsung 
lens, only auto focus, but you can in 
stills mode. 

4 Bottom line I love the camera I think it 
represents excellent value for money. I 
like the picture quality and can forgive 
H265 in movie mode as it is probably 
essential to get 4k onto an SD card, 
with the only other alternative been an 
increase in compression which is always accompanied by 
picture degradation. 

In CQ-DATV 28 I will get to grips with H265, how to process 
the results and why Samsung have implemented it and why 
they deserve a pat on the back for this brave move. In CQ- 
DATV 26 I provided a link to some H265 pictures on my cloud 
for would be experimenters, so you might be ahead of me on 
processing this format. 
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Door Switch ¢ 


Skills test, a puzzle 


For the last issues puzzle, we set you a logic problem and 
asked you to assume you had a built a simple counter 
connected to set of door contacts driving a counter and 
decoder to display how many times the door was opened in a 
day. 


The problem was the counter was inaccurate and always 
displays more door openings than actually happen. You 
traced this down to switch bounce and needed to re design 
the door switch logic to eliminate contact bounce. 


What we had in mind was a simple monostable timer edge 
triggered:- 


8 Bit Decoder and 
Display driver 


Door Switch 


The monostable needs to fire on positive going edges. The 

AND gate is fed with a logic 1 from the Q bar of our 

monostable, when it is resting, the door contact logic is 

inverted so when the door opens it to presents a logic 1 to 

the AND gate input. The output goes high and triggers the 
DD 


Q t—| 
Edge triggered +—| 8 Bit Decoder and 
a monostable Q I— Display driver 
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monostable, which delivers a logic 0 to the AND gate and 
inhibits its action until the switch has stopped bouncing. The 
CR time constant needs to be longer than the duration of any 
switch bounces. 


We did have a different solution from one of our readers:- 


A shorted out AND, plus a switch rewire so we have a high on 
the counter which the switch will pull low and the output of 
the AND gate will hold it there providing the switch only 
bounces back to open circuit and not all the way back to logic 
1. The AND gate will act like a latch and hold either a 1 oraO 
if presented with on open circuit. This is a little hard on the 
AND gate as it is in a destruct mode for the time it takes the 
input signal to propagate to the output and it needs a change 
over door switch not just one that goes open circuit, 
otherwise it has the merit of simplicity. 


HEY KIDS, Too MUCH TV TuRNS 
An YOUR BRAINS INTO MUSH... 


alternative 
test card 
courtesy 

GB3FY - see 
Test card 

article 

elswhere in 

this issue 


...BUT IT TASTES REAL oop 
So KEEP WATCHING! 
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RF Breakout Kit for the Raspberry Pi Background 


The Raspberry Pi clock generator is a powerful frequency 


What is it? synthesiser which can generate frequencies up to 250MHz at 
the Pi's 3.3v logic levels. This is enough to provide a useful 

An expansion board supplied as a self-assembly kit, designed RF signal source for experimentation, or given suitable 

for experiments with the Raspberry Pi as a radio frequency filtering and antennas to allow the Pi to be used as a low- 

source or radio transmitter using the programmable clock power radio transmitter by users with an appropriate licence. 


generator built into the Pi's processor. 

The kit brings the clock generator as well as three GPIO lines 
and the 3.3v supply to solderable headers on a PCB. It also 
provides a BNC socket for RF output, and a DC blocking 
capacitor to protect the Pi processor from damage. A 
prototyping area is provided for the construction of RF filters 
or transmitter control logic. 


What you will get:- 


An assembled kit 


Who is it aimed at? 


This kit is aimed at radio amateurs and electronics @ srererere 9 eisierere © 
experimenters with an interest in radio. aS ccecasee EGonauacnll 
3S orererere & erereiese © 
. . . - @ @Q191@rere & S1rererere © 
It has plenty of scope for interesting the Pi's primary RF breakout G7CKF/Language Spt 
audience of younger people in the world of electronics and 


radio by showing them that a Pi can achieve long-distance . 
communication and talk to something in the real world rather Kit contents 


than on a breadboard. 
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The components of the kit 


The kit will be supplied as a self-assembly kit of four parts, 
the PCB, GPIO connector, BNC connector, and blocking 
capacitor. The kit instructions cover assembly and software, 
and provide pointers and background for filter design (See 
update number 4 for more details on filters). Soldering skills 
are required for assembly. 


Compatibility and software 


The clock generator appears in both BCM2835 (A, B, and B+) 
and BCM2836 (Pi 2) Raspberry Pi boards, and this kit should 
work with all boards except the Compute Module 
development board which does not have the standard GPIO 
header. This kit will not work with single board computers 
from other manufacturers that use the Raspberry Pi form 
factor. 


The open-source community has produced several pieces of 
software for experimenters using the Raspberry Pi clock 
generator. There are signal generators, FM transmitters, and 
WSPR beacons for amateur radio. With a low-pass filter on 
this board and a dipole antenna the 10mW of RF produced by 
the Raspberry Pi WSPR beacon can be heard thousands of 
miles away. The table below shows some reception spots 
we've seen for our Raspberry Pi on the 20m amateur band 
here in the UK. At the top is K9AN in Illinois, a distance of 
4001 miles. 


At the time of writing not all community software supports 
the Pi 2. This is due to the BCM2836 having a different 
internal address for its GPIO than the BCM2835 rather than a 
fundamental incompatibility. Some GPCLKO software already 
works on the Pi 2, and we will be spending some time 
working to extend that support while this campaign is 
running. 
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WSPRnet 


Weak Signal Propagation Reporter Network 


‘42, 
386. 2015-06-25 17:36 G7CKF 


Database 
Distance between stations 


Specify query parameters 


27 spots: 

Timestamp Call MHz SNR Drift Grid Pwr Reporter RGrid km = az 
2015-06-25 03:58 G7CKF 14.097156 -25 0 1091tw 0,01 K9AN ENSOwc 6440 296 
2015-06-25 04:36 G7CKF 14.097088 -18 1O9llw 0.01 LA9JO JP99gb 2163 21 
2015-06-25 04:18 G7CKF 14.097202 -26 1091lw 0.01 OH8GKP KP24n 2078 36 
2015-06-25 16:02 G7CKF 14.097035 -24 1O91lw 0.01 OH2SWL KP20vk 1891 50 
2015-06-25 17:18 G7CKF 14.097088 -28 1091lw 0.01 DF6MK JN68ik 1051 106 


2015-06-25 19:30 G7CKF 
2015-06-25 21:48 G7CKF 
2015-06-25 21:56 G7CKF 
2015-06-25 22:42 G7CKF 


14.097178 -29 
14.097032 -28 
14.097179 -18 
14.097064 -26 
14.097102 -26 
14.097099 -24 
14.097064 -13 
14.097153 -28 
14.097167 -26 
14.097167 -17 
14.097052 -23 


WSPR spots sorted by distance, furthest at the top 


2015-06-25 09:34 G7CKF 
2015-06-25 22:42 G7CKF 
2015-06-25 06:11 G7CKF 
2015-06-25 11:36 G7CKF 
2015-06-25 20:34 G7CKF 
2015-06-25 22:28 G7CKF 


WOoOOoOOrCC OOOO COO 
g 
= 


do 
8 
= 


0.01 DL8EDC JO3lile 559 95 


UPDATES: We have produced a Raspberry Pi 2 version of Jan 
Panteltje's freq_pi signal generator, which can be found at 
this link on GitHub, and an SSTV transmitter for both 
Raspberry Pi versions which can be seen here. 


This kit does not include any software but its instructions 
name some of the more popular packages and provide links 
to the code. If the kit is being used as a radio transmitter 
then it is the responsibility of the user to ensure that they 
possess the relevant licence for their transmission. 


Shipping to anywhere in the world is included in the rewards, 


however you are responsible for any local taxes or excise 
duties payable in your country. 
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Progress so far 


ee 
2 


Vola < we 
POPPE 


Prototype boards 


The first RF breakout was built on a general-purpose 
prototyping board in early 2015. In May 2015 a PCB was 
designed and a small run of prototypes was made with and 
without different filters. These boards were then tested as 
WSPR beacons on VHF (4m) and HF(20m) and proven to be 
effective. 


Timing 


Some of the components used in this kit have a bulk lead 
time quoted as between four and six weeks. We would 

therefore expect to start shipping rewards more than six 
weeks after a successful conclusion to this campaign and 
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receiving the funds from Kickstarter. Thus you should expect 
to see your rewards around the middle of October 2015. 


Risks and challenges 


We have proved with our prototypes that the kit works as 
expected and that our component suppliers can deliver the 
goods in small numbers. Though a low component count 
minimises supply risk there is still a possibility that the 
quoted lead times for larger orders of our components could 
be exceeded or that we could be supplied with faulty PCBs or 
other parts. If this proves to be the case we will secure 
returns or replacement parts, however this would incur a 
delay to our shipping date. It's a remote possibility, but we 
have to point it out. 


We are a small organisation with some experience of product 
fulfilment in the software industry so we think we have 
accounted for all eventualities when getting your rewards to 
you. In the happy event that this kit proves to be hugely 
more popular than we expected though it will place a strain 
on our resources and it may take us longer than we 
anticipated to ship your rewards to you. In that event we will 
provide regular updates as to our shipping progress and we 
will work as hard as we can to ship your rewards as soon as 
possible. 


(ED: Sadly this is a failed Kickstarter project with currently 
nowhere to actually get a hold of it! Keep a check at the 
designers blog, http://thekeywordgeek. blogspot.co.uk/ as it 
may become available in the future) 
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Klaus Kramer, DL4¢KCK 


Friday 26th June 2015, 12:00 16:00h at Messe 
Friedrichshafen, Conference Center West, Room Oesterreich. 
There were less guests in the auditorium (about 30) than last 
year, possibly because of the English only talks. 


Pierre-Andre, HB9AZN, from SwissATV once again proved his 
multi-language skills during the introduction. 
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The first lecturer Uwe, DJ8DW, from AGAF Germany explained 
the beginning of DATV from the stimulation by his old friend 
and TV engineer Manfred, DJ1KF (sk) in 1995 over the very 
first transmitted GMSK DATV picture with the Golden Gate 
Bridge motif (no FEC yet) to the present generation digital 
ATV transmitters devised at Wuppertal university and the 
latest version of a mono-board receiver for GMSK and QPSK 
DATV. 


Then Noel, G8GTZ, from BATC described the manifold DATV 
activities in Great Britain and surrounding countries like 
France and the Netherlands. 


In the UK there are 35 active ATV repeaters, many of them 
with a 70cm DATV input (DVB-S, 2 MS/s). On 23cm (1240- 
1325 MHz) only DVB-S outputs are active and on 6cm (3400- 
3410 MHz) 3 DVB-S repeater outputs with 2 MS/s. 
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On 3cm only analog FM-ATV is usual. The BATC has about 
950 members worldwide. 


In absence the NetherlandZs VERON ATV manager Chris, 
PA3CRX, illustrated their ATV activities in a video projection 
from a laptop file. (Photo top right) 


After that Michel, HB9DUG, from SwissATV gave an overview 
on different DATV systems devised in Germany, GB, France 
and USA. (Photo bottom right) 


Following the coffee break Noel, G8GTZ, proved the recent 
effectivity rise with RB-DATV (reduced bandwidth below 500 
KHz especially for the new british experimental band around 
146,5 MHz). 

In a video recording he showed the really good video quality, 
but also a reduced movement resolution. 
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fe 
Why RB-Tv? be 


* Bandwidth of ~ 500 kz 
= Proven 6 dB improvement over 
2Msymbol DVB-S 
© 70ems Dx mode 
© Enables DATV operation in bands where 
Not room for normal DATV 
© UK 146 & 70 MHz MHz allocation 
© 50 MHz and 28 MHz? 


An example of the portable future visions with RB-DATV was 
demonstrated in a tiny RaspberryPi mini-computer with a 
"Digithin" plug-in board. 


Then Evariste, FSOEO, explained his development of the 
"Digithin" board and suggested a simple 70cm DATV 
receiving installation called "HF Direct". 


At the end Jean-Pierre, F6DZP, defined his way to optimize 
the RB-DATV receiving functions in his "Tutioune" software 
together with a DVB-S PCi card TT-1600. So the 70cm 
operating distance got expanded to more than 100 km with 
333-KS/s-RB-DATV signals. 


Sample video online from G3PYB 
https://www. youtube.com/watch?v=58cOMC_k_-A 
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* Adda filtering filter 


* Receive 


Example for HF Direct 


Celve or 


“ig: “VEE ON a Set ton be 
1.0625GH7) *SETTOD box (L BAND 
2 


on 70cm band 
with upconverter 

* Add amplifier and antenna 

* You ARE QRV on RB DATV 
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How to use a testcards features 1 - Grey scale 


Electronic test cards might be a thing of the past as far as 
broadcasters are concerned, unless somebody decided to 
sponsor them that is, but once upon a time when there were 
restrictions on how long a broadcast channel could transmit. 
The shortfall was made up by an electronic test card for the 
engineers to adjust your set with. The broadcasters may have 
moved away from this, but many of the ATV stations and 
repeaters still use the technology. 


This is the third in a series of colour generator board designs. 
This latest design is colour-capable, multi-standard and user- 
programmable. (See the software article elesewhere in this 
issue) It was developed in 2003. 


Below is a picture of the Default test card in Richards article 
(from the last issue - 26) and an explanation of what all the 
individual parts of the test card are there for. 
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The six squares contain a range of grey tones from black to 
white in equal steps: 0.0, 0.2, 0.4, 0.6, 0.8, 1.0. The 
brightness and contrast controls should be adjusted so that 
the slightly lighter spot in the centre of the black square and 
the slightly darker spot in the centre of the white square are 
just visible. There should be no trace of colour in any of the 
grey scale squares. 


2 - Colour bars 


The six squares contain 100% colour bars with relative YUV 
levels as follows: 


ee 


Red | 298 | 147 | 615 


When PAL-decoded it is normal for crawling dot patterns to 
appear at the transitions between the bars. This is cross- 
luminance 


3 - Zone plates 


The four corners of the test card consist of hyperbolic 
luminance zone plates running from 0 to 3 MHz horizontally 
and from 0 to 117 cycles-per-picture-height vertically. These 
are useful for testing complex processing technologies. The 
curves should be smooth with no 'stepping', raggedness or 
spurious patterning. Any cross- colour in these areas 
indicates deficiencies in the PAL decoder. 
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4 - Picture size and position 


On a perfectly adjusted display the tips of the arrow heads 
around the edge should be just visible, although it is common 
for a little to be lost. If properly centred the same amount of 
arrow head should be visible on the left as on the right, and 
at the top as at the bottom. 


5 - Convergence and distortion 


Colour television pictures are displayed by laying red, green 
and blue pictures on top of one another. A convergence error 
shows up as colour fringing on the horizontal and vertical 
grille lines. The grille lines should be straight: curvature at 
the edges of the picture indicates pincushion or barrel 
distortion. 


6 - Aspect ratio and linearity 


The circle should appear truly circular and the background 
squares should be exactly square and of equal size. If the 
circle appears as an ellipse (oval) the aspect ratio is wrong; if 
it appears pear-shaped the horizontal or vertical linearity is 
poor. 


7 - Colour purity and shading 

Colour purity errors show up as patches of colour appearing 
in the grey background squares. This can occur as the result 
of stray magnetism from devices such as nearby 
loudspeakers. The background should be a uniform level of 
grey over the entire picture. 

8 - Streaking and ringing 


Poor low-frequency response will cause streaking or smearing 
from the black and green rectangles into the surrounding 
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multiple repetitions at the edges of the rectangles. 


A chrominance-luminance delay error will make one edge of 
the green rectangle bright and the opposite edge dark. 


9 - Frequency response 


The luminance frequency sweep runs from O to 6 MHz and 
the U and V chrominance sweeps from 0 to 3 MHz (all 
sinusoidal). It is normal for cross-colour to appear in 
luminance frequencies near to the PAL colour sub-carrier 
(4.43361875 MHz). 


Because of spectrum folding the higher chrominance 
frequencies may appear as complementary colours with a 
large amount of cross-luminance patterning when PAL- 
decoded. 


10 - PAL decoding 


The four coloured squares test the U and V colour-difference 
signals. They have relative YUV — as follows: 


a ee ae eee 
ps0 439 

Pt - U+V: Y=.500 U=.247 
ee 

er eee eae 


V=-.439 
Hanover bars or crosstalk between the U and V signals 
indicate deficiencies in the PAL decoder. 


white areas. Ringing (high- frequency reflections) will cause 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


Amateur 
Television 
Quarterly 


Building an ATV Controller 

How To Receive Amateur Digital TV 
HiDes BD-300 Product Review 
MKill Receiver Project 


Early involvement with Television 


— 


ATV Quarterly - Don't miss another issue! Subscribe 
Today 


USA $22.00 year, Canada/Mexico $25.00 year DX 
$32.00 year (US $) Cyber: $15/yr. Visa, M/C, AMEX, 
PayPal via Internet: www.atvquarterly.com 

Cheques or Money Orders to P.O.Box 1594 Crestline 
CA 92325 

Published by ATV Quarterly tel (909) 338-6887 email: 
wa6svt@atvquarterly.com 


‘http://cq-datv.mobi © -_ . ISSN 2059-2191. 
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Editorial 


I see we have passed the 120,000 downloads. If you have 
contributed to CQ-DATV in any way please give yourself a pat 
on the back. Getting a new magazine up and running from 
scratch and producing this level of interest, in a hobby such 
as ours is incredible. 


Did anyone ever doubt that cyber distribution was the way 
forward, even CQ-TV now has a 74% cyber distribution 
(figures revealed at CAT 15). What a brilliant move, 
introducing that method of distribution that was: now who 
was that man, let me think. Technology is advancing every 
day and producing wonderful opportunities, one of which is a 
free ATV monthly magazine. 


ATV has never had it so good, but don't forget our facebook 
page. We have just shy of 100 members and you could be 
the 100th person to join. 


In this issue, an in-depth look at Easy Capture USB Dongles 
by Tjalling PE1LRQM. Something a lot of us use and take for 
granted. Also not one, but two looks at producing good 
steady camera work for those of you that want to do more 
than radiate a 4 digit code up your aerial. 


A look at the new DATV repeater put together by the Mt. 
Diablo Amateur Radio Club, and, on the lighter side, a funny 
story about the Super Duper Computer Store. 


Enough of us, please enjoy CQ DATV 28. 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


Nr.177 
47. Jahraeno 
2, Quartal 2075 
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liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 


TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http://www.agaf.de/ 
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\46 
MOUNT A DIABLO 


AMATEUR RADIO CLUB 
WWWEMDARCORG 


W6CX, the ATV repeater run by the Mt. Diablo Amateur Radio 
Club, has switched to a digital output signal. The first weekly 
ATV net transmitted in digital format was Thursday, 
September 10th, at 8 PM local time. The signal is in DVB-S 
format, with four sub-channels available from the repeater 
(one of which is the live input video). Video quality from the 
DATV signal is excellent, whether the input is in AM, FM, or 
DVB-S mode. The first all-digital ATV signal on the net was 
from Jim K6SOE, who checked in with a DVB-S signal and 
had flawless video quality. There are a few details of the 
repeater that are still being adjusted or improved, so things 
should only get better from here. 


Repeater signal details: 
e Frequency 1244 MHz (will show up as 3906 MHz on a C- 
band DVB receiver) 


e Symbol rate 3.200 Msymbols/second 
e FEC 3/4 


The repeater can be seen on the BATC streaming-video Web 
site. A shortcut to that feed is this address: 


Chris W6ATV 


NASA, Harmonic launch first non-commercial 
UHD channel in North America 


NASA is partnering with Harmonic, a worldwide leader in 
video delivery infrastructure, to launch NASA TV UHD, the 
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first ever non-commercial consumer ultra-high definition 
(UHD) channel in North America. The partnership is the result 
of a Space Act Agreement between Harmonic and the 
agency’s Marshall Space Flight Center in Huntsville, Alabama. 


1920 X 2080 | 


4K is Four Times the Resolution of Full HD 


Using an end-to-end UHD video delivery system from 
Harmonic, NASA Television will have the capability to deliver 
linear 2160p60 video content, allowing viewers to enjoy 
footage on a wide range of television and internet-connected 
devices. The new UHD channel is expected to launch on Nov. 
1, following preliminary tests. 


“Partnering with Harmonic gives NASA an outlet for its UHD 
content, which has four times the resolution of HD and is the 
next iteration of digital television,” said Robert Jacobs, deputy 
associate administrator for NASA's Office of Communications 
at the agency’s headquarters in Washington. 


Leveraging the 8-megapixel resolution of UHD, the channel 
will showcase the breathtaking beauty and grandeur of space. 
NASA TV UHD video will be sourced from high-resolution 
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images and video generated on the International Space 
Station and other current NASA missions, as well as re- 
mastered footage from historical missions. 


Harmonic currently is in discussions with pay TV operators to 
carry the channel on the satellite, cable and optical networks 
for consumer access. The channel also will stream on the 
Internet, which will require at least 13 MBps access 
connectivity to receive the signal and enjoy the UHD 
experience. 


“As NASA reaches new heights and reveals the unknown, the 
NASA TV UHD channel can bring that journey to life in every 
home. And as organisations at the forefront of innovation, 
together we are leading the adoption of this exciting 
technology,” said Peter Alexander, chief marketing officer at 
Harmonic. “As the leader in UHD development, Harmonic 
provides a complete solution for Ultra HD video production 
and delivery, enabling content and service providers to offer 
better video quality at a low total cost of ownership.” 


For more information on NASA TV programming, visit: 


Aussie balloon lost in polar sea 


New Zealand, then turned south, but encountered poor 
weather in the Antarctic region. 


Launched on Saturday September 5, it was tracked on HF by 
the weak signal modes of JT9 and WSPR, via a solar powered 
25 mW transmitter. 


Andy VK3YT says the balloon reached the Southern Ocean on 
Monday, and after being tossed around for a few hours by a 
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i 
The pico balloon PS-52 from Melbourne travelled just north of ie” 


rough weather front, it had a rapid loss of altitude, and went 
down. 


PS-52 reaffirmed such foil party-type balloons that normally 
float at high-attitude in the jet-stream flow had to cope with 
weather when at such relatively low altitudes. 


Jim Linton VK3PC 


ISS CubeSat deployment 


Masahiro Arai JN1GKZ reports CubeSats may be deployed 
from the International Space Station on September 17. 


On the AMSAT Bulletin Board he writes: 
JAXA has announced CubeSats will deploy from the ISS via 
the J-SSOD on 17th September but the CubeSat name is not 
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DATV News 


shown in the announcement. However, NASA's ISS On-Orbit 
Status Report 09/09/15 shows the following: 


JAXA-Small Satellite Orbital Deployer (SSOD) #4 
Install: Kelly installed the J-SSOD#4 on the Slide Table with 
the Multi-Purpose Experiment Platform (MPEP) attached. 


The J-SSOD #4 has two satellites that will be deployed next 
week. The first satellite is designed to observe the Ultraviolet 
(UV) spectrum during the Orionid meteor shower in October. 
The second satellite, sponsored by the University of Brasilia 
and the Brazilian government focuses on meteorological data 
collection. 


Multi-Purpose Experiment Platform (MPEP) with 
Satellite Install Cases is installed on the airlock's slide 
table. 
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So, the first one must be S-CUBE and the second is 
SERPENS. 


SERPENS operates in the amateur band. The IARU Satellite 
Frequency Coordination page shows: 


Downlink: 145.980 MHz 1k2 and 437.365 MHz 9k6 


S-CUBE seems not to operate in an amateur band. 
AMSAT-UK http://amsat-uk.org/ 


TX Factor GB2RS News 


amateur radio explored 


All the very latest Amateur Radio news is now available via 
the TX Factor GB2RS weekly podcast. 


Need to catch up with all the latest developments and news 
in amateur radio? 


Make sure you subscribe by visiting www.txfactor.co.uk [4] 
or, via iTunes by searching the iTunes Podcast section for TX 
Talk. 


News broadcasts are made available every Saturday and the 
TX Factor website also holds an archive of previous podcasts 
should you wish to recap on a previous weeks’ news! 


GB2RS News for 13 September 2015 is read by Bob 
McCreadie - GOFGX 


Page 5 


DATV News 


BATC DTX1 


Quadrant 


|Alm|T_EDRT N/A tir] 


The beta firmware that extends the BATC DXTX1 digital DATV 
transmitter to cover 2m is to be withdrawn. There is an 
insoluble issue in the hardware which is delivering an 
unacceptably poor MER at 2m, this is as low as 7db's and is 
due to IQ imbalance. 


The TS Dock add-on board, which is RF frequency agnostic 
will however still be supported. 


BATC Youtube streamer 


The BATC has started to make videos available for viewing on 
Youtube. 


This makes use of their HTML5 player so the videos can be 
viewed on systems (that are thankfully flash free) other than 
Windows. 


Point you browser at: 


https://www. youtube.com/channel/UCUWLnUZIlytlcCFd93tnB 
Zw 
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Digital Amateur TeleVision 
Exciter/Transmitter 


now available from 


A more affordable DATV exciter can now be ordered 
Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many 
variations of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

Requires PC running Ubuntu linux (see User Guide) 

Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


register on the web site 
to be able to see 
the PURCHASE page 
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Digital Communications 
Conference 


October 9-11 in Chicago, Illinois 


J hh 4 
_ @ 


Make your reservations now for three days of learning 
and enjoyment at the DoubleTree by Hilton Chicago — 
Arlington Heights hotel. The Digital Communications 
Conference schedule includes technical and introductory 
forums, demonstrations, a Saturday evening banquet 
and an in-depth Sunday seminar. This conference is for 

; everyone with an interest in digital communications— 

ee" beginner to expert. 
2 3 Call Tucson Amateur Packet Radio at: 972-671-8277, 

or go online to www.tapr.org/dcc 


eee | 


rT 


Mark your calendar and start making plans to attend the 
premier technical conference of the year, the 34th Annual 
ARRL and TAPR Digital Communications Conference to be 
held October 9-11, 2015. in Arlington Heights, IL (Chicago). 


The conference location is the DoubleTree by Hilton Chicago - 
Arlington Heights 


The ARRL and TAPR Digital Communications Conference is an 
international forum for radio amateurs to meet, publish their 
work, and present new ideas and techniques. 


Presenters and attendees will have the opportunity to 
exchange ideas and learn about recent hardware and 
software advances, theories, experimental results, and 
practical applications. 
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Topics include, but are not limited to: 

Software Defined Radio (SDR) 

digital voice (D-Star, P25, Mototrbo, CODEC2, FreeDV) 
digital satellite communications 

Global Position System (GPS) 

precision timing 

Automatic Packet Reporting System(tm)(APRS) 

short messaging (a mode of APRS) 

Digital Signal Processing (DSP) 

HF digital modes 

Internet interoperability with Amateur Radio networks 
spread spectrum 


IEEE 802.11 and other Part 15 license-exempt systems 
adaptable for Amateur Radio 


using TCP/IP networking over Amateur Radio 
mesh and peer to peer wireless networking 


emergency and Homeland Defense backup digital 
communications 


using Linux in Amateur Radio 


updates on AX.25 and other wireless networking protocols. 
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Simple Steadicams 


Simple Steadicams by 
Trevor G8CIJS 


The very best and the very worst TV camera work comes 
from hand held cameras. Tripod mounted cameras sit 
somewhere in the middle. Tripod pictures produce steady 
pictures and limited camera work EG panning, zooming never 
seems to look right on small cameras and is best done off 
shot. What looks wrong with tripod work is the 
representatives of the shots and it reduces the look of 
anything to that of two dimensions. It is now called the CCTV 
look, which is perhaps is a little harsh. 


Hand-held allows the camera to move around the scene or 
the subject and give a truly three dimensional image, but the 
camera work needs to be good or you get hose pipe camera 
work, have a look at the demonstrations on 

http://www. tiffen.com/steadicam.html 

and 

https://vimeo.com/60974401 
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Convinced ! These images are produced by a full jacket 
mount traditional steadicam, which first appeared in the 
1970's and is attributed to the American cinematographer 
Garrett Brown. Garrett's invention was a device that could 
smooth out hand-held action shots. The result won an 
Academy Award and made its feature film debut on the movie 
“Bound for Glory,” and rose to prominence in the films 
“Rocky” and “The Shining.” 


The camera work is to die for, but as you can see from the 
full jacket rig, its expensive and you need special training to 
use the equipment. There has to be a but and the but is, 
small bridge cameras and go-pro cameras are scaling down 
what is required in camera grip (grip is the word for 
everything that bolts onto a movie camera with the exception 
of the lens). As the cameras shrink so does the grip and even 
more important so does the price of any grip. Go Pro's have a 
unique mount, so some of their kit is specific to the go-pro 
camera range, but just follow this link for the most 
inexpensive steadicam for a Go-Pro camera. 

https://www. youtube.com/watch ?v=jIxVBileNDU 
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There is also a version for the iPhone 


http://www. videoguys.com/blog/cool-gadgets/steadicam- 
smoothee-video-review/ 


Ok in the comments somebody complained about wind 
moving the camera, but at that price there has to be Then there is the non gimbals version just some good grips, 
limitations.. but still retaining the pendulum weight. 
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Chung Lees poor man's Steadicam for the home 
constructor http://14dollarstabilizer.org/ 


I had another imminent family wedding and I wanted to video 
it using the new Samsung NX500, I would have loved a 
steadicam as I had in mind lots of hand held camera work, 
mainly because it was a large wedding with other 
photographers present, not really the place to use a tripod, or 
wear a steadicam jacket (not that I am trained and I was the 
father of the Groom so it would have spoiled the look of my 
Suit). 
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Monopod 


I mulled it over for a day and decided to purchase a 
monopod, which I hoped would double for a tripod and 
produce similar results to Johnny Chung Lees poor man's 
steadicam, without the weights and extra handle. 


The monopod would also be useful for shots over peoples 
heads by holding it vertical above my head. I should say that 
the Samsung provides two options for a viewfinder in this 
mode. The first option is to tilt the rear OLED screen down so 
you can see it and the second is a remote viewfinder in the 
shape of a mobile phone App. I will leave that to another 
issue, but the tilted OLED screen, was sufficient to see what 
the camera was framed up on, at about two feet above my 
head, would not be ideal for setting focus, but the only focus 
option in movie mode is auto, so its point and shoot. 


Did it work we yes and no, it was good for short shots of 
around 20 seconds, no so good for a longer shot of a String 
Quartet or a folk group, where I wanted a whole song to edit 
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Monopod in use as for aerial shots 


in some vision only shots, the cutaways had to be positioned 
to cover up a couple of wobbles and blocked shots, caused by 
people constantly walking across the filming, this was a 
problem of using a stills camera in movie mode, people do 
not realise you are filming they just think you are framing up 
a still. 
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There were other problems, the speeches were positioned up 
against a window and as such were back lit, I thought I could 
sort it out in the edit with a little tweaking, but unbeknown it 
had caused the auto-focus to hunt on one or two occasions, 
as I was unaware I had no covering shots. 


For all hand-held work you need a wide lens (as per the last 
issue). I used the Samsung lens 16mm to 50mm zoom set to 
16mm, so the full auto package was working, see CQ-DATV 
27. It crops to a longer focal length than 16mm. I had in 
mind to shoot everything in 4K and this was the first snag, in 
that the lens magnification increases for both of the 4k 
modes and then it then settles down for the HD formats. So if 
you want the widest possible lens setting to help with hand- 
held shots then my advice is stick to HD. The two highest 
resolution settings appear to use a smaller part of the sensor. 
The only possible explanation must be the bucket brigade 
speed in moving of the information from the sensor to 
storage. More pixels, require more speed in clearing them 
from the sensor (see image next page). 


The different movie settings on the NX 500, the camera 
position and lens settings were constant only the movie size 
setting was changed. 


Apologies for the model. The lovely Georgina from the last 
shoot was away on holiday and what the modelling agency 
sent round was well, a little disappointing, in that he ate us 
out of Honey and spent far too long on the phone to 
Christopher Robin’. 


I did learn however “It is more fun to talk with someone who 
doesn’t use long, difficult words but rather short, easy words 
like “What about lunch?”. Every shoot is different. 


Next issue I will get around to HEVC (x265) filming and how 
to process and work with this format. 
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Movie settings from top to 
bottom: - 


1. DC 24p (4096 x 2160) 


2. UHD 25p (3840 x 2160) 


3. FHD 50p (1920 x 1080) 


4. FHD 25p (1920 x 1080) 


5. FHD 24p (1920 x 1080) 
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by Tjalling PE1RQM 


An inexpensive solution for capturing analog PAL video is the 
Easycap. 


There are different versions and each chipset has different 
characteristics. One is as useful as the other. Especially for 
amateur television (ATV) are special requirements, such as 
the lack of a noise squelch and quickly lock the horizontal and 
vertical synchronisation. 


The UTV007 chip seems the best choice for our purpose. 
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Here is a brief description of various chipsets. If you have any 


questions, please use the on my site. 


Easy Caps with UTV0O7 chip (DC60-007) 


Both the video input processor, the controller, the video 
decoder, USB bridge and the audio capture are all in one chip 


on the UTVO007. This is on the CD and referred to as an 
DC60-007. 


Audio capture also available with the same chip (48kHz 16bit 
stereo) and must be recognised by the capture software as 
such. The audio capture thus presents itself not as an audio 


device in Windows' sound management. The driver for 


this 


Easycap UTVOO7 will present itself as a USB TV tuner in 


Windows Device Manager. 


The UTVO007 chip can capture the full PAL SD resolution of 
720 x 576 pixels. Audio synchronisation can sometimes be a 
problem being in Virtualdub. You need to experiment in the 
timing settings, but I have had some problems with weird 


effects when I synchronised audio with the video. 
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Performance with poor reception ATV is very good: very 
stable and quite fast in colour. 


Fie Device Viehww Asch 


Vides Auta Ciptore Halp 
PORTER Re AR 
a ; 


And no noise squelch: 


& VirtualDub 1.10.4 - capture mode [V:\Videoprojecten\VirtusiOub\VirDub avi) +3 


Good features of the chipset UTVO07: 


e No noise squelch for video 

e Unaffected by bad sync detection. The video appears 
perfectly still like using a good digital time base corrector. 
So ideal with poor signals. 

e The chip supports all arrangements for brightness, 
contrast, hue, saturation and sharpness. 


e The sharpness setting is ideal to reduce noise, obviously 
with some sharpness loss. Ideal for weak signals (coarse 
noise). 

e In Virtualdub you can add a noise reduction, which works 
well for fine noise. 


e There is a stereo audio input present, so that any recorded 
audio is always in sync with the video (not a big problem 
if you use your sound card as input). Incidentally, this is 
precisely the point at which you know that all is not going 
well in Virtualdub. I am still investigating. Input is 
welcome. 


e The chip can also handle S-video. In my testing it but it 
did not look very good, but it can also be an institution. 
In Virtualdub I had to "tuner" is the input. S-Video was 
not there. Possibly there is something wrong in this area 
and in other capture tools the S-video picture was good. 
But otherwise, just use the composite video input 
(yellow). ATV is already composite. 


e Suitability for analog ATV: Very good 
e image quality: Very good 

e internal ADC (audio): Well 

e Loose ADC (audio): N 

e Suitable for Skype? Probably not 
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Easy Caps SAA7113H compatible with video 
input processor 


This information is still under investigation and may not quite 
correct: 


Most Easy Caps (or other names) that have no UTVOO7 chip, 
have one thing in common: the video input processor, which 
is compatible with the SAA7113H NXP (formerly Philips 


Semiconductors). I will call these "7113". The video decoder / 


controller is available in several variants from various 
manufacturers. This also applies to the way the 7113 is used: 
4 channels or 1 channel Composite Composite S-video input. 
And then there's the variety of software, drivers, firmware, 
etc., and only the better models have a "real" sound chip on 
board, such as a Cirrus Logic 5340. If the audio chip is 
omitted, a built-in ADC will then The controller can be used 
with usually a terrible sound quality as a result. 


All this variety makes choosing very difficult. Moreover, it is 
hardly obvious which version you get, because the vendors 
do not provide information about the chips used. 


Most 7113-based Easy Caps are as follows: 
e Video Source SAA7113H compatible video input processor 
(SAA7113H, GM7113C, SC8113) 


e Video decoder / controller / USB bridge from various 
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manufacturers such as somagic SMI-2021, the Syntek 
STK1106 and Empia EM2860. These chips also come in 
for webcams. 


e Audio A97 compatible chip (option only available on the 
better models) 


e USB bus computer 


How useful they are for amateur television is still being 
investigated, but what is known is already described below. 


SAA7113H info 


This is the chip in which receives the incoming video. It takes 
care of all preprocessing. It is a 9-bit video input processor. 
There are four analog channels available and there are also 
4-channel versions of the Easycap. 


Usually there is only one channel is used. The other inputs 
can then be used as an S-video input (Y / C). There is a 
separate video decoder and controller necessary to utilise the 
video data. 
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These are the chips from Syntek, somagic, Empia, etc. Or the 
clones (GM7113C example) are just as good as the Philips 
still needs to be investigated. What is already known is that 
the video decoder behind the 7113 is also partly responsible 
for the image quality. 


Datasheet SAA7113H 


STK1106 info (DC60) 


The Syntek STK1106 is a kind of controller, video decoder 
and USB bridge in a single chip. The video input processor is 
there and it is often a GM7113, which very much resembles a 
Philips SAA7113H. The chip sends the raw video data to the 
Syntek decoder, which processes it further and translates it 
into a USB connector. The Syntek Easycap is also often sold 
as DC60. 


Assessing the audio: Syntek has its own audio capture ADC 
on board. However, this is very limited, because it was 
designed as a microphone input for webcam applications. The 
sample rate is limited to 8 kHz, both channels are combined 
to form mono and bit depth is only 8 bit. For capturing video, 
this is far below par and we also want stereo audio at line 
level. The better models, therefore, have an additional chip 
on board, an audio codec. There are very cheap Easy Caps 
where it is so lacking and despite you do a red and white tulip 
have cable, you still will be surprised by much too hard mono 
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rushing creaking sound stream. So pay attention if your 
model does have an audio codec. This built-in 8-bit ADC, the 
temptation is great for manufacturers to get in there ... 


Assessing the video for the GM7113 and STK1106 chipset: 


The video does not synchronise easily if the reception is poor. 
At that time, the colors and brightness are not in order. Only 
when the synchronisation is insufficient, the image quality is 
fair to good. But you have to have a strong signal. There is 
no noise squelch for picture available, so you can also pick up 
faint beeps. Though you do suffer from these synchronisation 
problems (rolling or walking and pulling oblique image). 


e Suitability for analog ATV: Moderate 

e Image quality: Moderately - Well 

e Internal ADC (audio): Poor 

e Loose ADC (audio): not tested and will depend chip 
e Usable for Skype? Probably not 


Links for the STK1106: 

e Syntek website 

e For Syntec STK1160 there is a separate talk: 
http://www. linuxtv.org/wiki/index. php/Stk1160 

e Syntek STK1160 drivers (not tested), plus many useful 
links 

e Photos of the Easycap with Syntek STK1106 / GM7113 
chipset inside 

e Syntek STK1106 Windows driver 


SMI-2021 info (DC60-2021) 


The somagic SMI-2021 is a kind of controller, video decoder 
and USB bridge in a single chip. It is very similar to the 
Syntek, but the drivers are often worse. The video input 
processor is there and it is often a GM7113, which very much 
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resembles a Philips SAA7113. This chip will send the raw 
video data to the decoder, which processes it further and is 
translated into a USB current. 


I have not yet found drivers for Windows 8.1 x64. The 
Windows 7 x64 driver worked well. Also this controller uses 
the 007 name in its device ID (SMBLOO7 to be exact), which 
you should not confuse with the UTV007. Once installed, the 
device name SMI Capture or something similar to that name. 


The somagic Easy Caps are also sometimes sold as DC60, but 
are regarded as the fake version (the Syntek is the original). 
The CD is often DC60-2021. 


Assessing the Audio: For audio somagic used with the SMI in 
2021 a separate audio codec chip. The SMI-2021 can use 
these as an integrated audio codec audio source (audio better 
than running in sync with the video). The audio quality is 
therefore often good. It is not know whether the SMI-2021 
has its own ADC, which can be sometimes possibly misused. I 
have not yet encountered. 


Assessing the video for the GM7113 and SMI-2021 chipset: 


The video is suppressed if the reception is poor. So you see 
no noise. This is very undesirable for analog amateur 
television. So you really need a strong signal. 
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Once you have an image, the image quality is poor. The chip 
always seems to do deinterlacing, so you're missing half the 
vertical resolution. And you can see the sharpness and you 
get jagged diagonal lines like this in picture walk. The 
dynamic range seems very limited. The STK1106 as reviewed 
above, is a little better in this area. 


e Suitability for analog ATV: Poor 
e Image quality: Moderate 
e Internal ADC (audio): not applicable as far as I know 


e Loose ADC (audio): I've heard two versions which sounded 
good. 


e Usable for Skype?: Not tested yet 


Links for the SMI-2021: 

e Somagic website 

e Photos of a 4-channel version with somagic EasyCap chip 
inside 

e Photos of a one-channel version with somagic EasyCap 
chip inside (Chris PA3CRX his copy) 


Empia info EM2860 
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The EM2860 Empia is a kind of controller, video decoder and 
USB bridge in a single chip. The video input processor is 
there and is often a SC8113, which, I think, is very much like 
a Philips SAA7113. This chip will send the raw video data to 
the decoder, which processes it further and is then translated 
into a USB current. It is quite likely that the Empia uses a 
separate audio chip. 


Download datasheet 


Video: 


This is a kind of webcam chip, a MJPG (Motion JPEG) stream 
outputs with a resolution of 640 x 480 pixels and a variable 
frame rate up to 60 fps and standard approximately 25 
frames per second. Probably progressive scan, so you already 
have deinterlaced video directly at the input: the vertical 
resolution is halved and then the remaining lines are 
duplicated stupidly to get the aspect ratio correct. Therefore 
some diagonal lines may appear coarse and the picture is 
generally less sharp. 


There is a noise squelch present, but it opens very quickly. 


My first impression is that the image quality is not the best, 
but there are still quite reasonable amateur television footage 
can be recorded. I must still investigate with more resources. 


CQ-DATV 28 - October 2015 


Audio: 

Because this is a webcam driver, the chip includes an internal 
audio device that also acts as a separate recording device in 
Windows. Probably this means one of the depicted chips for 
audio and the other for video. 


This is audio chip is intended as a microphone input and is 
therefore not stereo. Yet there are stereo phono plugs to this 
Easycap. How do they do that? Well, you're screwed before 
your eyes: they add both audio channels into a single mono 
channel and this goes to the mono audio chip. But for 
amateur television it seems the audio chip is perfectly usable, 
since we often only use one audio channel. Sound quality 
seems okay because its a reasonable ADC at 16bit 48kHz. 
The signal to noise ratio falls a lot with it, provided you bring 
the levels in order (see below). The sound quality is a little 
flat. Not much low and high, but it does not sound bad. 


Algemeen Luisteren | Niveaus Geavanceerd 


Standaardindeling 


Selecteer de samplefrequentie en de bitdiepte die wordt 
gebruikt bij uitvoeren in gedeelde modus. 


1-kanaals, 16 bits, 48000 Hz (Dvd-kwaliteit} 


Exclusieve modus 


Look! A first 
channel audio 
device. 
Luckily 48kHz 
16bit! 


|¥] Toepassingen kunnen dit apparaat exclusief beheren 


(lToepassingen in exclusieve modus voorrang geven 


Standaardinstellingen herstellen 
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By default, the audio level is too high, because it was actually 
a microphone input. If you set the level in Windows sound 
control down, the audio may be recorded without distortion. 
If the level is still too high, you will need to use attenuator 
resistors or a potentiometer. 


Microfoon 


USB2.0 MI 


4 sity 
Sa Standaardcommunicatieapparaat 


Algemeen | Luisteren | Niveaus | Geavanceerd 


Microfoon 
0 iq) 


Turn down the level on the recording device in 
Windows. Look for Microphone USB2.0 or something 
similar and look at the meter or incoming audio. 

e Suitability for analog ATV: Pretty 
e Image quality: Pretty 

e Internal ADC (audio): Pretty 

e Loose ADC (audio): N 

e Suitable for Skype ?: Yes 


Other chipsets that I have not tested 


If you have one of these chip (set)s, please let me know. 
Then I can also still be included in the test. 


- FY1201N 
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Purchasing: 


There are several models in the same housing with the same 
name, but still with a different chipset. They are sold on eBay 
and other vendors under the name Easycap, DC60-007 or 
Easiercap. It is unclear what chipset you unfortunately may 
get. There are also 4-channel versions, but it has more of a 
CCTV goal. Also, this 4-channel versions, a Syntek or somagic 
chip and not the desired UTVO07. The four channel versions 
are not very useful in normal capture tools such as 
VirtualDub. 


Best for amateur television is the UTV0O0O7. This is often (but 
again, not always) sold in blister packs. There's a yellow CD- 
tje at (they have all the way), but the difference is in the 
name of the CD (important!): "DC60-007". Sometimes you 
can recognise the yellow CD on Ebay. The price is between € 
5 and € 15, -. The software provided with UTVO07 was 
Honestech HD DVR, but I suspect that some versions of 
Ulead may be included. 


In poorer somagic Easy Caps have Ulead VideoStudio 10 SE 
(which in itself is better software, but the somagic chip is 
crap). Somagic CDs often have the imprint DC60-2021, so 
leave those things. 


Syntek Easy Caps are sometimes reasonable and also comes 
with Ulead. The print is then often only DC60 (without 
addition). 


These Conrad appeared as Leon to have a UTVOO7 chip (tip, 
be it at your own risk): Link (link worked in any case end in 
January 2015) << I also have a Conrad Basetech purchased 
in May 2015 and that indeed is the good ! 


Search Google with this search and you make the best 
chance of success (including the quotes): "DC60-007" or 
"UTV007". Also try on Ebay or Aliexpress. 
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Be warned: even if you are outside the above characteristics, 
then you can still get the wrong chipset. May not even 
unusable, but in each case, a chipset that is different from 
the UTVOO07. I had ordered a new one in December 2014 and 
it turned out to be a "EasierCap" instead of a EasyCap. He 
was sold as a EasyCap. Mine has the Syntek STK1160 
chipset. Chris PA3CRX also received a EasierCap with somagic 
SMI 2021CBE chipset. 


I would like to hear your experiences with the chipset you 
have. 


Capturing 


Capturing digitising and recording the video source and is 
possible with various programs. This article will describe a 
small selection of these programs. The starting point is that 
the programs must work with at least one particular model 
EasyCap. 


Audio / video synchronising can sometimes not go well with 
some Easy Caps. I'm still experimenting with various 
settings. My site will be regularly updated with new tips. 


Open Broadcast Software hitps://obsproject.com/ 


This is a comprehensive open source package designed to 
stream all kinds of picture elements, or to record. 


With this program, the contents of your desktop "screen 
capture", but also capturing video capture devices like 
Easycap is possible. 


There may also be a plurality of picture elements are at the 
same time get captured, which are placed on one surface. 
Thus you can create a composition, which calls the program a 
"scene". 
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Bestand  [nstellingen 


Open Broadcaster software 


The program goes very well with modern hardware and uses 
all possible accelerations that may be in your system. For 
encoding you can choose your hardware encoders, such as 
Quick Sync and NVENC. Because the program encodes in 
real-time, you don't have to do that afterwards anymore 
(according to the following chapter). Audio / video 
synchronisation seems to not easily go wrong with this 
program. 


Here are some configuration tips. Due to the settings to be 
set in such a manner that, for example, the scene is recorded 
on 640 x 480 pixels, may then on this surface Easycap the 
image to be placed. Optionally add a text and you have a 
beautiful scene. 
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Scale elements by "Scene Edit" button and then on the red 
lines with SHIFT and CTRL to shift. 


Adding the Easycap the scene: 


in the box of the "Resources" Click the right mouse button 
and select "Add", "Video Capture Device". Enter a name, as I 
did with "UTV0O07 video capture device". After that you enter 
a large screen. Look below but the options selected by me. 
That is first and foremost a good starting point: 


(Gebruk sudo van het apparast) 


__) Output audio enkel naar de stream 
Audosynchronisate-offset 0 = 
©) Output sudio nsar de desktop 


Keurrumte Automatsch 


Chroma Key 
Chroma Key gebruiken [| 
co 


Tolerantée (1-1000): 0 


) WaveOut audiorenderer gebrukes 
Gamma: 1,00 


Overviocien (1-1000): ae 
Soll Vermindering (1-1000): 50 


Sommige apparaten hebben 64 bit drivers. Als uw apparaat niet wordt weergegeven, 
probeer dan de 32 bit drivers. 


! The crossbar setting is often not stored and must after 
startup of the software are reset to Composite (otherwise you 
only see only black screen because the Easycap than the S- 
Video input is watching) 
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Output 
0: Video Decoder Out 


1: Video Com 


0: Video Tuner In 


1: Video Composite In 

0: Video Tuner In 
Related Pin: 

2: Audio Tuner In 
(_] Link Related Streams 


| 0K | | Anmuleren 


| Toepassen 


All settings related to the Scene, are configured in the 
"Settings" menu. When video you choose, for example, 640 x 
480 and 25 fps. In "Encoding" you can choose for example 
x264 (which is still better than the hardware encoders, but 
creates more CPU load). 


I CBR both checked out and the bitrate is set to 4000kb / s 
(which can probably be lower if you think little noise record 
deal and to save disk space). 

Play continued but with some settings. 

Questions about this software? Please only contact with the 


button in the menu on my website, or ask your question in 
the comment form. 
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Debut Video Capture Software 
http://www. nchsoftware.com/capture/ 


I do not have good experiences with it yet, but the free 
version seems for some Easy Caps useful. 


The program you will occasionally try to persuade you to buy 
the Pro version. But apart from that, it seems to work fine. 


- 


= Debut by NCH Software - (Unlicensed) Non-commercial home use only =. 
Fie SXreen Capture Effects View Tools Help 


si a & 7) 


Device Network Sreen Schedule Recordings Options Upgrade Share Help 


Record Wed Camera ac: oM v Encoder Option... 


video Cptore A ee & 


~ * at OE] 


Debut v 2.05 © NCH Software 


Debut by NCH SoftwareDebut by NCH Software 
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Virtualdub http://www. virtualdub.org/ 


Use the 32 bit version of Virtualdub, the 64 bit version has 
sometimes worse compatibility with drivers and filters (which 
is separate from your operating system, whether it is 64 or 
32 bit). That allows me to experiment on yourself. 


The capture module is in the "File" menu and then "Capture 
AVI". 


In Virtualdub have to Easy Caps always for preview are 
chosen instead of Overlay, otherwise you might see a 
distorted image (key P). 


Click the "Video" menu and then "Capture Filter" and choose 
an institution that stands for PAL / B and composite video. 


If you have a Syntek and you see weird colors, then go back 
to "Video" menu and then "Capture Filter" and click on the 
"Video Amplifiers" tab. Click on the bottom default and only 
then if the sliders above something else. 


If you want to remove the black edges on the sides, choose 
"Video" menu and then "Cropping". Attention, preview 
acceleration does not always work more if you have done 
this. Your image can then remain stationary. Turn this feature 
off if you had chosen. 


The audio settings have yet to explain. Play in any case, what 
the timing in the "Capture" if you have very strange effects 
noticed in the pitch of the audio. Try "Sync video to audio by 
adjusting video timing". 


Anyway Virtualdub is rather poor in the synchronization of 


audio and video. You will have to experiment in this area a 
lot. 
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Video tevels 


Virtualdub Capture Module 
Ulead VideoStudio 


This program is regularly supplied with various Easy Caps. 
Sometimes version 8SE and sometimes version 10SE. 


The program also appears to work, but is not compatible with 
all Easy Caps. 


I sometimes have trouble seeing during image capturing 
device and the audio is getting re-initialized. Thus, you lose 
touch settings if you go even to another screen. 
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Ulead VideoStudio 10SE 
CyberLink PowerDirector http://www.cyberlink.com/ 


Leon CyberLink PowerDirector, which seems to work well with 
the UTVO0O7 EasyCap. I have not tested this myself, but 
Cyberlink software usually works well with modern hardware. 
This package is clearly much more than just a capture tool, 
you can edit them especially. It is not free software. 


Encoding 


If you rough AVIs have not yet compressed recorded, for 
example in Virtualdub, you can HandBrake used to compress 
the video. HandBrake uses the open source x264 and x265 
codecs and are known for their high quality. HandBrake itself 
is also open source and it costs you nothing to use it. 


The following figures are based on a development release, so 
this may differ slightly from the stable version that is 
available for general use. 
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Once the result (AVI) from Virtualdub is encoded in 
HandBrake, the encoder must be set to the correct Display 
Aspect Ratio http://en. wikipedia. org/wiki/Pixel_aspect_ratio. 
This is necessary, because we are dealing with PAL SD 
standard. That could after loading the video source in the tab 
"picture" which by default is open. Under "Anamorphic" to 
"Custom". Let modulus at 2 stand. Underneath is "Display 
Width". The number you have to complete it, you can 
calculate simple. 


See what the vertical resolution of your video, what you see 
behind source at the top of the "Picture" tab (see figure 
below to the small circle). That number divide by 3. Multiply 
that number in turn 4. 


In my example, the vertical resolution 562 pixels, so I fill in 
the Display Width 749 (rounded to a whole number). The 
horizontal resolution is this so magnified by the media player 
software. The image is made slightly wider. 


File Toots Presets Help 


BEB sare om Ey ssstocsne = Ey recone OF ree sore 


“ Duration O20ns2 


File | CWsert\ Tf Documents\Vetuaibub\Virdud4+2 my 


Output Settings 
Contemer MM - Web Optumzea Ped 5G Suppor 


Puture Filters Video Audio Subtitles Chapters Advanced 


3c) Acect Ratic: 0.00, PAR 1/1 
- 


Width: 694 HS" Height 


Anamorphic Custom 


Moduius 


_— woo) 
5 
I 
i. 


PAR Wrdtn 6 


PAR Height 0 
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Another example: if you have your video is not cropped in 
virtualdub, then the vertical resolution 576 pixels if you'd 
been setting the EasyCap well. That divided by 192. That is 
three times four is 768 pixels for the Display Width. Your 
video will then nicely in 4: 3 ratio images are played and you 
seem not squeezed horizontally. 


This display aspect ratio correction for your player is intended 
for analog PAL images only in 4: 3 SD format. And we are 
doing with the EasyCap. This correction is done only in the 
view. Your video retains its original horizontal resolution (in 
my case 694 pixels). 


In the tab "Video" you can set the bitrate and how quickly the 
video must be encoded ('X264 preset slider "). The faster you 
choose, the lower the quality will be at the specified bitrate. 
That is the slider that lower left shown in the figure below. 
Medium is usually a good starting point. Not quite turn it to 
the right, because then you're not ready next year. 


File | CWsers\ Tf Documents\VirtusiDub\ Vu 42 my 


Contarrer MM : Web Optumzea Pod 5G Suppor 


Picture | Filters Video Audio Subtities Chapters | Agvanced 
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Framerate (FP Sy Some 3: source 


Lower Quality Macedo Quality | 
Constant Framerate 


©) Variable Framerate © Avg Siteste (kbpst 


Ours Encoding Turbo fest past 
Optimne Video: 
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H.264 Profiwe: Main 
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You have a choice of two positions with regard to quality. 
Quality based is the most easy to set up and I can therefore 
recommend to use. Check the radio button at "Constant 
Quality". The encoder then determines itself on the basis of 
the video content is a correct bitrate (number of bits per 
second). The default value of 20 is a good starting point. 


However, there is an alternative, namely to choose the bitrate 


itself: 


At "Avg bitrate" you choose in which case a value of between 
500 and 8,000 for PAL SD video. Since we encode in h264, 
you can usually make do with a bit rate of 1500 kbps. Put the 
first round to actively "Avg bitrate" (average bitrate, average 
bitrate so). If you have a lot of noise in the image, the 
number might be higher. But precisely because we have 
chosen for average bitrate, the encoder will automatically 
allocate more bitrate if it detects image noise. 


2 pass encoding can also increase quality work, but it does 
take more time again. The progress bar will go twice to 
100%. 


Play 


Good media players MediaPlayer Classic HomeHinema (MPC- 
HC) and VLC Media Player (VideoLAN). Obviously, there are 
still more good players and it especially should you follow 
your own preference. 


Other Links: 


Very instructive page, which also explains the different 
chipsets. And how do you get the Easycap in Linux working: 
http://www. linuxtv.org/wiki/index. php/Easycap 


EasyCap forum 
http://easycapexpertti. phpbb3now.com/index.php 
(beware of the popups, the skip button is right) 
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Write for the CQ-DATV Magazine 


CQ-DATV NEEDS YOU! 


Without reader input CQ-DATV would be an empty PDF file 
(which I don't think many people would find particularly 
interesting). We are always looking for articles, reports, 
anything! Even small things like letters and desktop screens 
help fill the magazine. 


Guidelines 


The single rule for an article is that it must somehow be 
linked to ATV or one of its many derivatives, CCTV, repeaters, 
aerials/dishes etc. Write your article in whichever software 
you choose. I would recommend LibreOffice (this is cross 
platform). But please spell and grammar-check it! 


Language 


If your first language is not English, don't 
worry. We will translate your copy using 
online translation software and then one of 
the proofreaders will smooth it into English 
and correct any grammatical or spelling 
errors that these translation services 
sometimes create. 


Writing 


There is no word limit for articles, but be 
advised that long articles may be split 
across several issues. In your article, 
please indicate where you would like a 
particular image to be placed. We will try 
to adhere to this, but page layout may 
require us to move them around a bit. 
Please do not use any formatting. 
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Images 


Images should be the best resolution 
possible, not cropped or reduced in size 
and in PNG format (preferred), or JPG with 
low compression.Images can be embedded 
in the document to show their position, 
but must also be included as separate 
image files. (PNG or JPG) 


Intellectual property 
© “ “ s e , ; 
LOn LOR rO) Please attribute anyone else involved in 
" the article and seek their permission for 
> us to publish it.Copyright remains with 
icy Pk GY * vou and if anyone else wishes to reprint 
ky fore 


any of our copy they should seek your 
permission to do so. Sorry, we do not 
pay. CQ-DATV is a free magazine and 
distributed around the world. The library 
of back issues is open to all as a free ATV 
resource. 


CQ-DATV needs you! 


Please also check the Information page 
at the end of the magazine. 


When you are ready to submit your 
article, please email it to:- 
editor@cq-datv.mobi 


MY FINGER 


Page 26 


Wearable Gimbal Stabiliser 


By Ian Pawson 


Feiyu FY WG 3 axis Wearable Gimbal Stabiliser for Gopro 
Hero 3+ 4 with LCD Touch Bacpac and AEE xiaomi. 


Product Description 

The FY WG is a miniaturised version of Feiyu Tech's best 
selling gimbal, offering exceptional stabilisation technology in 
a wearable form factor for action cameras. 


It is lightweight, feature rich and capable of capturing 
immersive and fully stabilised footage. 
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Designed with extensibiity in mind, a GoPro T-Clamp adaptor 
is packaged with every gimbal. Users cn attach the gimbal to 
any accessory supporting the GoPro three-prong mount. The 
gimbal body also contains two 1/4"-20 tripod mounts, 
allowing the gimbal to be mounted in different orientations to 
all universal tripod screw mount accessories (Including 
helmets, bikes, selfie sticks and other accessories). 


Compatible with GoPro 3/4/Hero (with optional mounting 
space for GoPro LCD BacPac), Yi Cam, AEE and other cameras 
with similar dimensions. 


A single button control scheme is introduced to streamline 
the gimbals control. New circuit design allows the gimbal to 
consume less than 10 micro amps of power on standby, 
making the WG one of the most energy efficient gimbal ever 
made. 
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Tilting Axis Rolling Axis Featu res 


1. Heading Following Mode - Pitch and roll locking, heading 
smooth rotation follow the direction of the handheld. 


2. Heading And Pitch Following Mode - Roll locking ,heading 
and pitch smooth rotation follow the direction of the 
handheld. 


3. Locking Mode - Heading ,pitch and roll locking. 
4. Special Working Condition (Inversion Mode) 


Panning Axis. 


Function Interface 


Function Button 
(ON/OFF) 


No matter how your camera is mounted (left or right aligned, 
upright or inverted) the FY WG is capable of identifying the 


mounting position and making the appropriate adjustments 
to its configuration. 
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Included 


e FY-WG 3 Axis Steady Camera Gimbal 
e 2x 3.7v 900MAh 18350 Batteries 

e Battery Charger 

e GoPro 3 Prong Mounting Adaptor 

e USB Cable 

e Camera mounting accessories 

e Carry case 

e Quick Start Gui 


A review and demonstration video can be seen at 
https://www. youtube.com/watch?v=AmGfGIybNs8 
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Also available is the Sinvitron® FeiYu G4 3 Axis Handheld 
Gimbal Brushless Handle Steadycam Steady Camera Mount 


Features 


e Lightweight, easy to carry, simple to use. 

e Special thumb screw with full protection against loss 
design. 

e Compatible with GoPro3 LCD backpack and the cameras 
with the same size. 

e All the wires were hidden, with comfortable weight and 
size used by hand. 


Kindly remember: you should first amount the GOPRO to 
gimbal,then put on the batteries and power on. Otherwise it 
will cause the phenomena of gimbal disorderly shaking. 


A demonstration video can be seen at 
https://www. youtube.com/watch ?v=7snrg3dW2Sw 
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Super Duper Computer Store 


Thats Naseer Fee Bait! 


Abbott and Costello....real hams! You have to be old enough 
to remember Abbott and Costello, and too old to REALLY 
understand computers, to fully appreciate this. For those of 
us who sometimes get flustered by our computers, please 
read on... If Bud Abbott and Lou Costello were alive today, 
their infamous sketch, 'Who's on First?’ might have turned 
out something like this: 


COSTELLO CALLS TO BUY A COMPUTER FROM ABBOTT 
ABBOTT: Super Duper computer store. Can I help you? 


COSTELLO: Thanks I'm setting up an office in my den and 
I'm thinking about buying a computer. 


ABBOTT: Mac? 
COSTELLO: No, the name's Lou. 
ABBOTT: Your computer? 


COSTELLO: I don't own a computer. I want to buy one. 
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ABBOTT: Mac? 

COSTELLO: I told you, my name's Lou. 

ABBOTT: What about Windows? 

COSTELLO: Why? Will it get stuffy in here? 
ABBOTT: Do you want a computer with Windows? 


COSTELLO: I don't know. What will I see when I look at the 
windows? 


ABBOTT: Wallpaper. 


COSTELLO: Never mind the windows... I need a computer 
and software. 


ABBOTT: Software for Windows? 

COSTELLO: No. On the computer! I need something I can 
use to write proposals, track expenses and run my business. 
What do you have? 

ABBOTT: Office. 


COSTELLO: Yeah, for my office. Can you recommend 
anything? 


ABBOTT: I just did. 

COSTELLO: You just did what? 

ABBOTT: Recommend something. 
COSTELLO: You recommended something? 


ABBOTT: Yes. 
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COSTELLO: For my office? 

ABBOTT: Yes. 

COSTELLO: OK, what did you recommend for my office? 
ABBOTT: Office. 

COSTELLO: Yes, for my office! 

ABBOTT: I recommend Office with Windows... 

COSTELLO: I already have an office with windows! OK, let's 
just say I'm sitting at my computer and I want to type a 
proposal. What do I need? 

ABBOTT: Word. 

COSTELLO: What word? 

ABBOTT: Word in Office. 

COSTELLO: The only word in office is office. 

ABBOTT: The Word in Office for Windows. 

COSTELLO: Which word in office for windows? 

ABBOTT: The Word you get when you click the blue 'W'. 
COSTELLO: I'm going to click your blue 'w' if you don't start 
with some straight answers. What about financial 
bookkeeping? You have anything I can track my money with? 


ABBOTT: Money. 


COSTELLO: That's right. What do you have? 
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ABBOTT: Money. 

COSTELLO: I need money to track my money? 
ABBOTT: It comes bundled with your computer. 
COSTELLO: What's bundled with my computer? 
ABBOTT: Money. 

COSTELLO: Money comes with my computer? 
ABBOTT: Yes. No extra charge. 


COSTELLO: I get a bundle of money with my computer? How 
much? 


ABBOTT: One copy. 

COSTELLO: Isn't it illegal to copy money? 

ABBOTT: Microsoft gave us a license to copy Money. 
COSTELLO: They can give you a license to copy money? 
ABBOTT: Why not? THEY OWN IT! 

(A few days later) 

ABBOTT: Super Duper computer store. Can I help you? 
COSTELLO: How do I turn my computer off? 

ABBOTT: Click on 'START"...........5: 


(Author unknown) 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


Amateur 
Television 
Quarterly 


Building an ATV Controller 
How To Receive Amateur Digital TV 
HiDes BD-300 Product Review 


MKill Receiver Project 


ATV Quarterly - Don't miss another issue! Subscribe 
Today 


USA $22.00 year, Canada/Mexico $25.00 year DX 
$32.00 year (US $) Cyber: $15/yr. Visa, M/C, AMEX, 
PayPal via Internet: www.atvquarterly.com 

Cheques or Money Orders to P.O.Box 1594 Crestline 
CA 92325 

Published by ATV Quarterly tel (909) 338-6887 email: $ 
wa6svt@atvquarterly.com http://cq-datv.mobi ISSN 2059-2191 
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Editorial 


. : _ ae . oe 


Well we published CQ-DATV 29 on October the 31st which as 
everyone knows is Halloween or all Hallows Eve. Traditional 
activities, include Trick or Treating, well we did consider 
knocking on CQ-TV's door and shouting trick or treat, but 
were unsure what constitutes a trick if we were unhappy with 
the treat. 


Costume Parties are also traditional, but Ian would not dress 
up, also traditional is visiting haunted houses, but the 
editorial team bottled out. 


We looked at some special ATV related projects and came up 
with Johns Hubble bubble PCB etching tank. 


Richard had a look at ATV repeater improvements, but never 
mentioned removing Ghosts. 


Trevor dug into H265 compression and how to use it in post 
production, but not a mention of any artefacts that we could 
use in a good ghost story..So all in all we had to settle for a 
spooky cover and a few bats on selected pages. 


We did an Internet search to find some spooky facts and 
came up with a NASA prediction that an asteroid is going to 
be flying closer to Earth than any has since 2006, and will 
miss us by a mere 499,000km. The asteroid was spotted by 
NASA a fortnight ago and is set to fly past the Earth on 
Halloween at over 78,000mpnh. It will cross by Earth at the 
closest it's been since 2006. 
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We don't expect any EAE (Earth Asteroid Earth) contacts at 
that distance and speed 


So I think we all might be safe from this near miss and can 
safely settle down and enjoy CQ-DATV 29, you can always 
read it on an eBook with the lights out so the trick or treaters 
will think nobody is home. 


CQ-DATV Production team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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DATV News 


DATV-Express boards 
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The DATV-Express Project team has decided to order a third 
production lot of the DATV exciter boards. The last remaining 
board in inventory was shipped to Japan this week. Art 
WAS8RMC is now in the process of ordering an additional 25 
units to replenish the team’s inventory. If the ordering of 
components and assembly goes as planned, tested boards 
should be back in inventory by November 15th. 


Visit http://www. datv-express.com/Purchase/ShowBoardInfo 


73...de Ken W6HHC 


Ofcom to revoke unvalidated ham radio 
licences 


The UK communications regulator proposes to revoke 
amateur radio licences which have not been revalidated 
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UK Amateur Radio Licences remain valid unless surrendered 
by the licensee or revoked by Ofcom. It is over 9 years since 
Ofcom last revoked an amateur licence for any reason. 


Ofcom require holders to revalidate their licence every 5 
years but until Ofcom goes through the formal process of 
Revocation such licences remain valid. 


It is suspected there might be tens of thousands of amateur 
licences which have not been revalidated. Ofcom proposes to 
start with those that should have been revalidated in 2012. 


If Ofcom wishes to revoke a wireless telegraphy licence, it 
must: 


e notify the licensee of the reasons for which it proposes to 
revoke the licence; 

e specify a period in which the licensee may make 
representations; 

e decide whether or not to revoke the licence within one 
month of the end of that period; 

and 


e notify you of its decision within a week of making it. 


Ofcom announcement 
http://licensing. ofcom.org.uk/radiocommunication- 
licences/amateur-radio/revalidation/ 


How to revalidate your licence 
http://www. essexham.co.uk/validate-your-licence 


dotMOBI 
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DATV News 


G4CQM Yagi Antenna Projects 2015 

Derek Hilleard G4CQM has just concluded work on his 2015 
yagi projects website with the addition of a 13 element 4 
wavelength high performance design for 144MHz. 


Homebrew yagis have become very popular for many reasons 
and Derek has posted several pictures of successful builds. 


Due to the level of interest at peak times two servers now 
host G4CQM designs, US (LA) and EU (Herts). 


http://www.g4cqm.co.uk/ 


DATV-Express App Software for Windows 


The DATV-Express Project team has uploaded a zip file called 
DATV-Express-Utils_v1.2 with the two apps up to the DATV- 
Express Project web site at www. DATV-Express.com . Look 
for the zip file on the DOWNLOADS page. 


The two apps created by Charles G4GUO for the DATV- 

Express board are: 

e DatvExpressServerApp is an alpha-release program to 
transmit DVB-S DATV running only on a windows PC with 
the hardware board. (no linux) 


e DatvExpressSdrApp is an alpha-release program running 
only on a windows PC to transmit FM or SSB using the 
hardware board (also no linux). 


PLEASE NOTE - these two applications are experimental and 
are likely to be full of bugs. They are provided as a service to 
the DATV-Express community. There are three README files 

included in the bundle...and a brief User Installation Guide is 
planned as time permits. 
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Windows Notebook 
32-bit or 64-bit 


DATV-Express board 
Configured for DVB-S 
Logitech uUSB2 

C615 Web 
Camera 


Logitech spe 
boom-mike 
Headset 


DVB-S 
1 to >10 mW 
at 1.2 GHz 


Typical Block Diagram for DatvExpressServerApp 
running DVB-S 


There is a little more information about both of these two 
apps that can be found in my ARRL/TAPR DCC2015 
presentation that is downloadable at www. W6ZE.org/DATV 
OCARC website (click on the PRESENTATIONS link). 


Finally, there are more details about the 
DatvExpressServerApp for DVB-S that can be found in my 
DATVtalk13 article in the free eMagazine CQ-DATV issue 27, 
go to http://cq-datv.mobi The DATVtalk13 article is titled 
“Webcams and UDP and DatvExpressServerApp on Windows”. 
But, you are essentially on your own...so please do not 
expect much in the way of support. 


73...de Ken W6HHC 


Windows Notebook 


32-bit or 64-bit DATV-Express board 


Configured for FM or SSB 


“Logitech | yspo 


boom-mike 
Headset 


FM or SSB 


at 144 MHz to 2.4 GHz 


Typical Block Diagram for DatvExpressSdrApp running 
FM or SSB 
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By John Hudson G3RFL 


As you will have gathered from all the constructional projects 
I have produced for CQ-DATV I am great fan of homemade 
PCB's. They are worth the trouble and effort, that you 
inevitable encounter and are perhaps for RF the only way to 
go. I photo etch the PCB's using pre-coated PCB material, the 
artwork is contact printed into place using a UV source and 
then the PCB is etched in Ferric Chloride, and the holes drilled 
and the board populated. 


JOHN HUDSO! 
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WARNING NOTICE: the fumes are dangerous and so 
need a well ventilated room and they will also cause 


tools to go rusty. My system is in a shed and I leave 
the door open before and after for some time. 


To develop the photo board I just use 2/3 teaspoons (plastic) 
per pint of caustic soda. When the copper looks clear I wash 
off with water. Develop time is affected by room temperature. 
Note: must be caustic soda and not drain cleaner with caustic 
soda. 

The weak link has been the ferric etching and I thought it was 
about time to throw some serious money at a professional 
etching tank so as to speed up the process and remove some 
of the hassle factor my old system put into this production 
chain. 


First stop was a browse on line at the professional products in 
the AC Farnell/CPC catalogue and very nice they are too, until 
you come to the price £610....Just to warm up a little Ferric 
Chloride. 
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I might just pass on this purchase or do a little shopping 
around for a less expensive alternative. 


My first stop on the less expensive trail was one of my 
favourite stores "Pound Land". The prices were considerably 
better, but let's not kid ourselves, we are not buying like for 
like and there may be one or two items required that the 
price competitive emporium does not stock. 


The first component was the tank and yes it does look a little 
more basic, but at a £609 saving. 
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If only it came with a heating element and all the sexy 
controls! The heating element was my next investment and 
unfortunately did not come from an establishment that 
operated the same pricing policy. 
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This was a shop selling tanks for tropical fish. The heater cost 
£15 for this rather excellent 50watt quartz heater unit, which 
is brilliant at warming up the etching fluid . 


The suckers on the tank base were another £1 and yes, you 
have guessed it Pound Land, along with the Araldite to secure 
them in place and glued into the bottom of the tank so as to 
tie-wrap the air pipes so they did not float to the top of the 
tank. 


All that is now required is some form of agitation (no I said 
agitation, not aggravation, there is never a shortage of that!). 
This is the process of blowing bubbles into the tank to move 
the solution around and to aerate it for a quicker, more even 
etch. 
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The air pump used was salvaged from the original etch tank. 
It again came from the tropical fish dealer along with some 
plastic tubing. I sealed the end and drilled 1mm holes in the 
tube at about 10mm spacing. The tube is snaked across the 
tank bottom and creates movement in the etching solution. 


The first PCB I etched took about 10mins (I let the tank get 
well and truly hot first). The etch was much more even than 
the old tank, with all the parts of the PCB etching at the same 
time. I tend not to produce a lot of double sided PCB's as I 
am really an RF man and the reverse side of the PCB is 
usually reserved as a ground plane. 


Am I pleased? Yes. It does not look as sexy as the CPC 
commercial product and perhaps has a slightly extended etch 
time. Often as long as 30mins if I don't allow the tank to 
reach optimum temperature before I start the process. But 
then I am probably only etching 1 or 2 PCB's a week. I am 
not in a rush and I assume people who purchase the CPC 
tank have considerably more throughput and time is an 
important consideration. 


The most important factor was an even etch, which is vital for 
preserving finer 1mm artwork mixed with sections of the 
same PCB where large areas of copper need to be removed. 


This was achieved and it was not all about cost saving it was 
about home construction not only for the projects, but for the 
kit used to produce them. I get a kick out of designing and 
building and I try to bring that to others. I think it would be a 
dull hobby if all we do is buy kit, plug it in and see what 
comes down the aerial. To this end I thank CQ-DATV for all 
their help and support in spreading my ideas around the 
world. 


There are numerous approaches to etchant tanks and I have 
included a couple of useful links but the Internet is full of 
inexpensive designs. Just let your fingers do the walking and 
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don't forget to feed anything you build back to the editor. I 
am not holding my tank up as the ultimate design, just 
something that works for me. 


https://www. youtube.com/watch ?v=DXjJWZ9gJ4XE 
http://www.embeddectronics.com/etchant. html 


ONLY YOU CAN TAKE HIS PLACE 


We were saddened to learn of the death this week of one of 
our most valued members — Someone Else 


Someone's passing creates a vacancy that will be difficult to 
fill. Else has been with us since the very beginning. 


He did far more than a normal person's share of the work. 
Whenever there was a job to do, a function to attend, orders 
to be filled or a meeting to cover, one name was on 
everyone's lips, “Let Someone Else do it". 


It was common knowledge that Someone Else was among 
the largest contributors of his time. Whenever there was a 
need for volunteers, everyone just assumed Someone Else 
would volunteer. 


Someone Else was a wonderful person — sometimes 
appearing superhuman but a person can only do so much. 
Were the truth known, everybody expected too much of 
Someone Else. 


Now Someone Else is gone! We wonder what we are going to 
do. Someone Else left a wonderful example to follow, but 
who is going to do the things Someone Else did? When you 
are asked to help, remember — WE CAN'T DEPEND ON 
SOMEONE ELSE ANYMORE. 


Original Source Unknown. 
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Jim Andrews, KH6HTV 


This is an edited version of an application note on 
http://kh6htv.com/ and is reproduced here by kind 
permission. 


This article gives the details on the design of a Digital TV 
(DTV) receiver to receive and display simultaneously the 
DVB-T transmissions from four separate, 70cm, DTV 
transmitters. It is used by BCARES to provide TV support for 
local police and fire public safety agencies. 


The Boulder County, Colorado ARES group, BCARES, has 
been providing TV coverage since 1995 of the University of 
Colorado football games for the CU Police Dept. The TV 
images are not of the game on the field, but of the crowd of 
up to 50,000 spectators for public safety purposes. BCARES 
also provides TV coverage for other public safety agencies, 
including the Sheriff, and various police and fire departments 
in the county. Other events covered have included: large 
forest fires, floods, major foot races (50,000 runners), public 
protests, student riots, and SWAT operations. 


When BCARES initially started in 1995 working with the CU- 
PD, a single TV camera image was provided. It proved so 
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popular with the police command staff, that they soon asked 
for even more cameras. This was first done on a single, 
70cm, channel by switching on and off separate TV 
transmitters. Soon the police asked to see all the cameras at 
the same time. BCARES then drew the line at four cameras as 
we had run out of available 6 MHz channels in the popular 
70cm band. We used channels 57, 58, 59 and 60. This was a 
technical challenge to accomplish on four adjacent channels 
without co-channel interference. We were using AM-TV 
transmitters, originally from PC Electronics and later from 
VideoLynx. 
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We installed a Spectrum International, inter-digital, 6 MHz, 
band-pass filter on the output of each transmitter. We also 
used identical channel filters on the inputs to each receiver. 
Initially, we provided the images on four separate TV 
receiver/monitors. 


However, these took up too much space in the command 
post. The next improvement was to build a Quad TV Receiver 
box. We used four separate, commercial grade, cable TV 
head-end receivers. They were Pico-Macom model MPCD 
($140, available from ATV Research). The composite, NTSC, 
video outputs from these receivers were then fed into a quad 
processor which combined the four inputs into a single NTSC, 
composite video signal with each image displayed in one of 
the four quadrants on a single video monitor screen. When 
desired, with the push of a button, a single image could be 
selected and displayed in full screen mode. This analog 
system was used successfully for many years by BCARES. 


While the analog TV system worked, we were almost never 
able to provide true, broadcast quality pictures for our public 
safety agencies. Running low power (1 watt), portable 
operations, typically from a back pack transmitter with 
flexible whip antennas, we were always fighting the issues of 
low signal strength and multi-path with the attendant display 
issues of "snow" and "ghosting". 


In the fall of 2014, Jim, KH6HTV, brought his new digital TV 
transmitter and receiver to the first CU home football game 
for a demonstration. His equipment used the European 
terrestrial DTV standard, DVB-T. The CU-PD police 
commander was extremely impressed with the performance. 


Finally BCARES was able to provide absolutely perfect quality 
TV pictures, with no snow nor ghosting, plus we were able to 
provide pictures from some parts of the stadium which had 
never been possible previously. They also had the added 
bonus of being in true, 1080P High-Definition! 
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Additional details about this can be found in the June, 2015 
issue of QST. See pages 42-44, "DVB-T: A Solution for ARES 
TV Operations" 


The CU-PD made the decision to fund a complete switch-over 
from the old analog TV system to the new DVB-T system for 
the Fall, 2015 season. $10,000 was allocated in funds for new 
DVB-T transmitters and a Quad DTV Receiver. New cameras 
were not necessary as we were already using hi-Def Sony 
camcorders. The BCARES coordinator for CU-PD, Mark Huff, 
KOLRS, took the lead to order all necessary parts and 
assemble the systems. This included Mark designing and 
building a totally new QUAD-DTV Receiver. Mark has received 
a lot of technical assistance from Matt Holiday, KODVB, our 
local resident DVB-T expert. 


Fig. 2 The new BCARES Quad DVB-T Receiver and live, 
hi-definition images at a CU football game received on 
channels 57, 58 & 60. Note: ch. 59 is also possible 


Figures 2, 3 & 4 show the new Quad DTV Receiver. Figure 4 is 
the block diagram of the major components. The key to 
making the entire system possible is the HDMI Quad 
Processor. 
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After a search on the internet, Mark was able to find one at: 

It was called a 
"4-Channel HDMI DVI Split-Screen Quad PIP Video Matrix 
Switch", Model: PIPV400H and cost $1,670.00 


The four DVB-T receivers are from Hi-Des Technologies, in 
Taiwan, . They are the model HV-110 and 
cost $169 each. To ensure the system works reliably in a high 
RF, EMI situation, such as a large football stadium, and to 
minimise co-channel TVI, high-quality, 6 MHz bandwidth, 
band-pass, channel filters are required on the input of each 
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receiver. The BPFs used were salvaged from the previous 
BCARES analog quad TV receiver box. They were built by 
Spectrum International. SI is no longer in business and these 
filters are now only available on the surplus market. Suitable 
replacements are now available from Don, NOYE, and 
marketed by KH6HTV Video, as the model 
70-BPF-5P-6BW-XXX ($325). 


The input DTV signals are received on a dual-band 
(2m/70cm) omni-directional, vertical antenna. We 
recommend the Diamond X-50N. They first pass through a 
2m/70cm duplexer (Diamond MX-72H, $50). Additional RFI 
protection filtering is provided by a 70cm (420-450MHz), 30 
MHz bandwidth, Spectrum International, band-pass filter. The 
DTV signals are then amplified in a low noise (0.5dB NF, 18dB 
gain), GaAsFET preamplifier (Advanced Receiver Research, 
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www.advancedreceiver.com , model P432VDG, $90). The 
amplified signals are then split four ways (-7dB loss) in an 
ordinary CATV, 1 : 4 splitter and sent to the four channel 
filters and DVB-T receivers. The A/V outputs from the 
receivers are HDMI. These go to the HDMI quad processor. 


The quad processor only provided a single HDMI audio/video 
output. To provide additional HDMI outputs, a 1 in / 4 out 
active HDMI splitter was used. These are available on the 
Internet from many sources at low cost (< $50). An NTSC, 
composite, quad video signal was provided using an 
inexpensive HDMI to composite converter. An additional 
feature of this receiver was the ability to send it's quad video 
image to other remote locations, either via an RF link and/or 
the Internet. This was provided by using a Hi-Des, model HV- 
100EH, DVB-T modulator ($570). 


A 2 meter, FM transceiver was included in this quad DTV 
receiver box. It is used to provide intercom communications 
between the TV net controller and the remote TV camera 
crews. It shares the 2m/70cm omni antenna via the duplexer. 
Other miscellaneous items needed included +12Vdc and 
+5Vdc power supplies, cables, etc. The entire receiver was 
packaged in a rugged, portable, 19" rack mount cabinet, 
Gator model GRR-8L, available for about $250 from 
Amazon.com . The overall cost of the entire receiver, 
excluding labour costs and antenna(s), is approximately 
$5,500. 
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Understanding Repeater Housekeeping 


By Richard Carden - VK4XRL 
What is repeater housekeeping you may ask? 


Well it’s maintaining system specifications in regards to audio 
and vision parameters. It’s interesting to note that when you 
look at different controllers that have been presented that 
that not all have a reference setup especially regarding audio. 


Vision in most cases is easy with a 1V p/p test signal. Having 
spent many years been responsible in maintaining procedures 
to provide high quality audio and vision passing through a 
station system form inputs to outputs it makes for an easy 
task when switching etc. between sources. 


This can be utilised in a repeater system as well especially 
now most repeaters are digital. In fact it is an advantage as it 
allows for people that haven’t all the right gear to set levels 
to within reasonable levels. 


As a practical example let’s look at the changes for VK4RMG 
over the past few months. The initial controller was provided 
by me in a nominal 3 RU setup. This consisted of controller, 
WD Testcard Generator, Sony switcher and associated VDA 
and SDA including LED level monitoring plus calibration. This 
system had been working for years giving good service with 
the required audio/video levels. The input levels for FM and 
DATV where then set via the normal audio controls. 


I was then asked to look at a 1 RU system for future use in 
repeater sites with limited space. We looked at a Sanyo 
video/audio IC and checked out the normal problems like 
crosstalk which was found to be ok. I looked up LOS IC’s and 
this also worked fine. A drawing was produced by another 
member and I started to make up a prototype using a board 
made for the proposed circuit. 
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I started with one input which fed testcard and also audio 
levels from the WD media player. I'll work through the vision 
circuit first noting that the internal amplifier of the switcher 
IC had a gain of 6db so that with the circuit presented to me 
I had a problem as the output MAX497 also had a gain of 
6db. 


The original circuit I used from the switcher IC was an 
emitter follower 75 ohm output to a 75 ohm termination 
resistor. This arrangement did cause some sync clipping 
however but I remembered that Mike Cox had an article in 
CQ-TV on his sort of problem so I lowered the emitter resister 
value. While this worked to a degree we still had a repeater 
with sync crushing which was a no no. Keyed clamping would 
have solved that problem however the solution I found was to 
provide a resistor divider that fed 1V p/p to the base of the 
emitter follower from the switcher IC. 
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The output from the emitter follower was then fed via a 
capacitor and a diode providing sync tip clamping and added 
bonus. From the photo you can see that the mutiburst is 
passed through unaltered. 


Audio Problems. 


206ys VYe-TvL 


Now when I setup the prototype it wasn’t intended to slot 
into the existing system. The overall gain of the old system 
was different to this newer 1 RU unit. For repeater operation 
two things were missing (1) a reference audio tone that 
inputs and outputs could be set to and (2) a VU meter to set 
and adjust them to after calibration. In the older system that 
was stereo a tone was provided from the WD media player 
and once all had been calibrated could be switched off. Again 
the audio output from the Sanyo IC had a gain of 6db (x2) 
and also the output buffer amplifiers had a gain of 6db (x2) a 
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total gain of x4. The output buffer stages are run from +/-5v 
giving around 8 to 9 v p/p. The photo below shows the output 
from my STB looking at the RMG repeater output from 
receiving my DATV signal. The other problem is that the left 
and right levels don’t match as shown by the OSD. It was just 
a simple modification to change the audio buffers to a gain of 
one. 


The FM audio levels where far worse. 
It is far better to use a peak reading meter when working 


with digital signals, and using the VU meter is ok on the 
analogue FM signals only. 


The prototype switcher now feeds my SD channel on my 
446.5 MHz digital transmitter. The following levels are what I 
have in regard to that system. 
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e Tone from WD 1.95v p/p 


—~e e Tone from controller 3.78v p/p 


axl A weit 3 


p want! 

As there is no audio level control within the controller I still 
use an external SDA where the output is set to around 2.28v 
p/p these are normally run from +/-12. The controller 
reference indicator is set to zero looking at the controller 
output. It is therefore a simple matter to receive the DATV 
and FM receiver outputs from a correctly setup transmitter 
and then adjust the audio output levels for reference as 
shown on the meter. 


A simple digital meter can be made using a BA6137 while an 
analogue unit can be build using a bridge with BAT 46/48 
schottky diodes with a variable potentiometer on the input to 
calibrate the unit. 
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4K video and H265 compression 


By Trevor Brown - G8CJS 


H265 (x265) compression is with us. It delivers almost 50% 
more compression than H264 and was developed for the 
American cable networks. 


The result is better picture quality for a given streaming data 
rate, or less bandwidth for a given picture quality, depends 
which way you look at it. 


Yes, like any new technology that comes along, we have yet 
to get our hands on the kit to evaluate it, from editing to 
DATV transmissions. I walked into it rather by accident when 
I purchased a new Camera, the Samsung NX500, which I 
have documented in previous issues. 


This is a bridge camera, which means it will shoot video and 
stills, in the video mode it can shoot 4k resolution pictures 
4096 x 2160. That's twice the horizontal resolution and twice 
the vertical resolution of HD TV. 


It goes without saying that this is a lot of data and one of the 
problems is putting all this data onto a memory card. So by 
using H265 compression the data stream is reduced so that 
the memory card can cope. The cards are the weakest link, 
so always buy the fastest (sequential rather than random). 


The H265 coded pictures can be viewed on the camera as 
normal and even on the home TV down the HDMI adaptor 
lead. But thinking about it, HDMI is parallel data so coding 
will not have been applied at this stage. 


The memory card can be downloaded to your PC, but you 
then need an H265 viewer and editor or a converter 
(transcoder), to use existing software for editing, while we 
wait for technology to catch up. 
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The first transcoder software I tried was handbrake (well it is 
a free download) https://handbrake. fr/ it's not the most 
friendly of software to use, but you can drop and drag clips 
into it and set up a queue, but there is a delay between 
adding each clip individually to the queue, before the 
inevitable delay before it transcodes all the clips. Yes it 
works, yes it is free, but there has to be a better way and yes 
there is and it's called Pavtube (Windows and MAC only, 
unlike Handbrake which also has Linux support - ED). 


Pavetube is not free but there is a demo version so you can 
try before you buy http://www. pavtube.com/ . The demo 
version does leave a very small watermark on the 
conversions, but if you are just using it to view clips this of 
course does not happen. 


I downloaded the demo and transcoded all my clips with a 
watermark and then edited them together in Speed edit, my 
preferred editing software, that will not cope with H265 (I 
tried it). 


cy Pavtube Video Converter - oa 


as has Ris 


PAVTUBE 


Getting Started 


1. Click or ce to import 


2. Click “Format” box to select output format 


ieee to set output location 


— 
4. Click hus to start converting 


= MPEG-4 HD Video(*.mp4) 


ite) ©: \Users\Trevor\Downloads\Desktop\cq-datv27 
eed . 
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This is the opening screen of Pavtube which allows you to 
import a single file or folder and set the conversion format 
and set up the output folder. 


The way I organise my workflow is to set up a folder with the 
name of the project and a sub-folder called rushes where I 
copy the H265 files from my SD card. These are all ona 
separate hard drive within my computer called V drive. The 
reason is when you use hard drives for video they seem to 
have a short life, two to three years. I don't wait for them to 
grind to a halt, I replace them and usually gain from their 
ever increasing speed and size (my current drive it 3TB). This 
is so much easier than replacing a windows drive. I just 
connect in the new drive, copy the material across, remove 
the old drive and then change it from the temporary dive 
letter I assigned to it back to V, so the editing software does 
not see any difference and all the folders have the same 
address on my new drive. 


I imported the rushes folder into Pavtube. 


 Pavtube Video Converter -ox 


Ng te = 


 an= 


Duration 
00:00:22 00:00:22 done 


pani.mp4 00:00:29 00:00:29 pani 


a a PAVTUBE 


Trimmed Length DOestnation File 


The clips are listed on the left and can be highlighted and 
played on the viewer on the right. The wanted clips can have 
the tick left in the box on the left and the unwanted clips 
have their tick removed. In this way we have carried out the 
first stage of editing without even opening the editing 
software. We have identified the clips we do not want to use. 


This makes for an ideal viewer and only the wanted clips 
leave the rushes folder into the working folder that will 
become the clip bin for the edit. 


This is also where I walked into my first problem. The player 
stutters when it plays H265 clips! They are very heavily 
compressed and require considerable resources to play. Iam 
running a quad core CPU and the hard drive is a new 3TB 
Western digital drive. I contemplated replacing it with a solid 
state drive to solve the problem, but then our son turned up 
with his state of the art MAC laptop. Yes it's a laptop but with 
a 2.4GHz quad processor and a solid state drive, so we 
downloaded the MAC version of Pavtube (Yes it is cross 
platform software) and it performed about the same as my 
PC with its quad processor and mechanical hard drive. 


There might be improvements that can be made to the 
graphics processor. I know mine is not top flight, but as yet I 
am putting up with the stutters. It's early days and an ideal 


v| HH Sam 0255-1.m4v 00:00:22 00:00:22 Sam 0255-1 
vf Sam 0255-1_previe. 00:00:22 00:00:22 Sam 0255-1_preview 
J) I sam_0265.mPp4 00:00:29 00:00:29 SAM_0265 

| | I SAM_0266.mP4 00:00:37 00:00:37 SAM_0266 


solution would be to work with the H265 files without 
trancoding, but I suspect the problems of previewing them in 
Pavtube may also exist in scrubbing and manipulating the 
files in any editing package. 


To this end we need to devolve a strategy for dealing with the 
complex H265 files, and I might just have the answer. I tried 
my solution on the watermarked clips which are really the 
equivalent of a cutting copy used to edit film. The video edit 
using these clips took place and I could check all the shots 
worked without investing in Pavtube, which I think was 
around £30, (shows how mean I am). 


00:00:00:000/00:00:00:000 
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I then purchased a full version of Pavtube and ran the rushes 
through again and created a new folder. So I have two 
folders, watermarked clips and un-watermarked clips. 


The editor makes an EDL (Edit Decision List) which has the 
location of the clips and the cutting instructions. The folder 
being the watermarked clips. If I now rename the folders in 
windows so the watermarked folder becomes unwanted and 
the un-watermaked folder becomes watermarked. I then 
initialise the editing software, load up the EDL list, which pulls 
in the un-watermarked clips and cutting instructions and I 
can render up a video which is now made of un-watermarked 
clips. 


Obviously having non watermarked clips in a folder called 
watermarked is not ideal so we need to establish better 
names for the folders, Binl and Bin2, would be better. 


There is mileage in this for 4k as the files are big and do not 
scrub easily in the editor so compiling low res versions, 
editing them and then folder swapping with a set of high 
resolution clips, might be the answer. 


There are numerous standards behind the format settings 


I recorded a 28 second 4k clip and the result was a 237MB 
file on the camera card. Transcoding it to an H264 MP4 in 
high quality resulted 357MB, about what you would expect 
from a less efficient codec. Medium quality resulted in 226MB 
and low quality resulted in 92MB which was ideal for my 
cutting copy and then I replaced the clips with the high 
quality by exchanging file names and re-rendering. 


So now my old software is editing up 4k Video. The pictures 
look good on my 2k screen, but then, Christmas is coming 
and 4k screens are becoming more affordable every day. 
Perhaps the January sales may see another price reduction. 
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Si5351 Xtal Substitute Module 


By Terry Mowles VK5TM 


The genesis of this project was as a substitute for the 
increasingly harder to find 10.710MHz xtals in the Pic-a-star 
project. The original can be seen here:- 

http://www. vk5tm.com/starlo. php 


As many would be aware, quartz crystals in custom 
frequencies (and even some that used to be standard 
frequencies) are now either getting very expensive or even 
unobtainable. Xtals upwards of 1O0MHz are also not readily 
available to the homebrewer. 


This module, using the SI5351 can generate a frequency 
from as low as 8kHz, up to 160MHz. It also has 4 
configurable output levels of drive - 2,4,6 or 8MA. The PIC 
also goes to sleep after programming the Si5351. 


There are many projects on the internet using the SI5351 
with two or three outputs in a VFO + BFO arrangement etc. I 
am not a fan of this arrangement, as the 3 output Si5351 
variant (as used in this project) has a common supply rail for 
all output stages, resulting in a fair amount of crosstalk 
between outputs. This project is restricted to using just one 
output for this reason. 


Build information 


Before describing how to generate the code for the frequency 
of interest, I will go through the build process. This project 
should be an easy build for those experienced in using SMD 
components. 


Having said that, those with average to good soldering skills 
and a steady hand, should also be able to do it with a little 
patience and perseverance. 
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The pcb itself is double sided, 20mm x 30mm in size and 
because of the narrow spacing of the Si5351 pins, is not 
really suited to etching at home. But if you really want to try, 
a pdf file of the layout is available on the CQ-DATV site. 
Otherwise, I have a quantity of pcb’s available for sale. 


This build description is only a suggestion of how to go about 
it but there are several important points to note that will be 
explained through the procedure. 


The following numbered drawing corresponds to the 
numbered steps following. Please read completely through 
them first before commencing construction. (Please note, this 
is an earlier version of the pcb, but the components are still 
in the same relative positions. Also ignore the number 9 step, 
it no longer applies). 
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1:- FIRST IMPORTANT NOTE: The PIC is static sensitive, so 
safe anti-static work practices should be used. 


A programmed PIC can be erased or otherwise be made non- 
operative from the effects of static electricity (ask me how I 
know this!). 


Install the 100n capacitor FIRST, regardless of whether you 
are going to program the PIC once installed on the pcb or 
have already programmed the PIC. 


2:- Install the PIC. If programming on board, do it now. The 
header pins on the right hand side are set-up to work with 
PicKit 1, 2 or 3 programmers (see component overlay 
diagram further on). 


For other programmers, you will need to make up an 
appropriate cable. 


Also, see the important smoke alert at the end of the build 
description. 


3:- Install the 1uF and 4.7uF capacitors. These are Multi- 
Layer Ceramic Caps (MLCC) and are not polarity sensitive. 


SECOND IMPORTANT NOTE: DO NOT use Electrolytic or 
Tantalum caps, they do not have the right characteristics for 
use in this circuit. 

4:- Install the LP2985 3.3v regulator. 

5:- Install the 10n cap and 2 x 10k resistors. 


6:- This is the part that needs the most care in mounting - 
the Si5351 - the pins are small and very close together. 


A good magnifier and plenty of flux are your friends. I 
soldered this using the "flood soldering method" 
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- i.e. apply flux, position chip (the right way round) and 
solder across all the pins on both sides (don't worry about the 
solder bridges). 


Next, with more flux and de-soldering braid, remove the 
excess solder. 


Although it may appear that all the solder has been removed, 
there will be more than sufficient under the pins for a good 
connection to the pads. 


Don't be tempted to "touch up" the pins with a bit of extra 
solder, you are only asking for a world of trouble. 


7:- Fit the oscillator module. 


The BOM (bill of materials) lists a 7 x 5mm oscillator module. 
You may want to source a 5 x 3mm module (BOM available as 
part of the download on the CQ-DATYV site). 


THIRD IMPORTANT NOTE: (and one that caught me out) - 
some oscillator modules have small pads on the ends (see 
drawing below), which for no logical or sensible reason, are 
not connected to their adjacent pins. 


In the oscillator module I used, that pad adjacent to pin 2, 
was connected to pin 1! DO NOT get solder on these pads!!! 


#4 #3 
GY a 
g y 
y Z 
— —_— AG ——a 


= 


#2 
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8:- This is where you decide which frequencies to generate. If 
only generating a single frequency, you can skip this step. 
(The original software was capable of generating one of two 
frequencies). 


N1-2 \CSP-DAT sw 
01 « 


1 Ls ICN1-2 ICSP-CLKiFreq select 2 =——_+ |} 
1N414-—* 
PQ OCNi-1 Freq select 1 <= be * 


1N4148 
03 

Lpy4 

1N4148 
04 


An alternative programmed frequency can be generated and 
this is done by placing a zero ohm 0805 resistor or linking the 
two pads with a piece of wire at the position marked "FREQ". 


You could also wire a switch across these pads if desired. 


1N4148 


Note that this is an either/or function, you cannot switch ee 
between the two frequencies while the module is powered on. 


That is basically the build information, so the next step is 
check and double check that everything is in the correct 
place, correctly oriented and soldered and that there are no 
solder bridges. 


And component overlay and programming connector details. 
NOTE -> SMOKE ALERT: If you have a fully loaded module ro > Oo 0 oC ‘ 
and are experimenting with changing the program (or forgot aa 
to program the PIC in a previous step), it is VITAL that your 


programmer does not output more than 3.3V on it's V+ pin. 


If it does, you will let out the all important smoke from the ae a 
Si5351 and the module will never work again. olur dt 


All that remains is to connect a source of power between 5V 
and 12V (the regulator is a low dropout type and will work 
satisfactorily from 5V) and check the output. 


The via's around the edge of the module are all grounded, so 
you can use these to solder a shield to. That's all there really 
is to it. 


Here is the schematic of the module. You will notice a diode 
matrix and switch to the right hand side. This enables multi 
frequency switching and is explained later in this article. 
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A larger version of the schematic and overlay is included in 
the download available from the CQ-DATV site. 


Coding the Si5351 xtal substitute frequency 


Coding the frequency of the xtal substitute module is a 
relatively easy task, however, you will need PIC programming 
skills (or somebody that can do it for you). The asm file, 
VK5TM_Si5351_LO.asm, is available in the download from 
the CQ-DATV site. 


To start, you will need the Clockbuilder software for the 
Si5351. At the time of writing, it was available here: 


http://www. silabs.com/products/clocksoscillators/pages/timin 
g-software-development-tools.aspx 


Look for"Si5351" in the list. 


Once you have downloaded and installed it, start the software 
and you should see the following (without the red ellipses): 


Frequency Plan | EVB Control 


- Si5351A on 

Timing ToolStick wad nasi! 3 
SiS351A Xtal in 0.003 to 
160MHz 
Si5351B Xtal in + VCXO 20-QFN 


SIS3S1C Xtal and/or CLKIN 
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Select the options shown circled in red and click OK. This will 
take you to the main page. 


Click the arrow next to "Crystal Frequency" which will pop up 
the box where you select "25MHz" from the drop down list. 
Note that there are only two options, 27 or 25MHz. Again, 
click OK. 


<0” SIS3S1 Clock Builder Detktop « SSISIA «GT 


Frequency Plan | EVB Control 


On this next page, click "Manual" first and then select the 
checkbox next to "CLKO". Ignore the warning that comes up, 
you are only using one output so there can be no jitter 
problems. 


See image top of next page. 
Clicking the arrow next to the blank "Output Frequency 
(MHz)" box will pop up a box where you can enter the 


frequency required and the "Drive Strength". 


You can select a drive strength of 2,4,6 or 8mA. 
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ge 
~#" SIS351 ClockBuilder Desktop » SS35tA-nGT 
Options Create Custom Clock... Help 


Frequency Plan | Eve Control | 


Crystal Frequency (MHz) 
25.000000000 
Intermal Losd Capacitance [C 


[0 pr 


| Warning Jitter may exceed datasheet 
_|  sqrecitications it ovtput stocks are 
anigned. Contact Sticon 
Labs for more inf oemation. 


Create Frequency Pian 


Depending on your application, you will need to experiment 
with this setting. The higher the current level, the higher the 
drive. If unsure of the level needed, select 8MA, you can 
always put an attenuator on the output if it is too high. 


<2” SIS35) ClorkBuilder Desktop ~ SS3StA «GT 


Frequency Plan | eve Control| 


gE 


Crystal Frequency (MHL Contegurethe calped chao 
[ 25-co0s0c000} 


How do you want to enter the frequency? Pick an option. 


Optionally configure other output clock features 


initial Phase Offset (ns) 


T~ bert Output | oo 3 


Create Frequency Pian 


disconnected 
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For this article, I have entered an example frequency of 
9.0015MHz for use as the LSB frequency with a 9MHz filter. 


Once you have made your choices, click on the "Create 
Frequency Plan" button. Nothing will appear to happen, but it 
does generate the needed file. 


=F" SSIS CloctBuilder Detktop « SSISIA «GT 


Frequency Plan | EVE Control 


© Automatic 


Warning: Jitter may exceed datasheet 
specifications it output clocks are 
mareslly aigued. Comtact Siican 
Labs for mare information. 


Create Frequency Pian 


You can click the "View Plan Details link if you wish, but it will 
not tell you anything really useful. 


Now, and this is the important bit, click on "Options" in the 
top menu bar and select "Save device registers (not for 
factory programming)"- see image top of next page. 


This will bring up the normal Windows Save menu. Give the 
file a name and select a location to save it to. 


Once you have done that, you can now open the generated 
text file, the picture at the bottom of the next page is a 
portion of that file. The important bit is from the circled 
"Register_MAP" tag and below. 
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Warnieug Sitter may exceed datasheet 
sqrecitications it output clocks are 
mareully assed. Comtact Siican 
Labs for more information. 


Create Frequency Pisn 


 gpnistibizit - Notepad 7 e=srcu >| 
File Edit Format View Help 
#Channel 0 
# Output Frequency (MHz) = 9.001500000 
# Multisynth Output Frequency (MHz) = 9.001500000 
# Multisynth Divider = 78 
# R Divider = 1 
#PLL source = PLLA 
# Initial phase offset (ms) = 0.000 
# Error (ppm) = 0.0000 
# Powered = On 
# Inverted = No 
# Drive Strength = b11 
# Disable State = Low 
# Clock Source = b11 
#Channel 1 
# Powered = Off 
#Channel 2 
# Powered = Off 
#Channel 3 
# Powered = Off 
#Channel 4 
# Powered = Off 
#Channel 5 
# Powered = Off 
#Channel 6 
# Powered = Off 
#Channel 7 
# Powered = Off 


# 
C#REGISTER_MAP 
0,00 
1,00h 


2,18h 
3,00h 
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If you only want the one frequency, then you are finished 
with this step, if you want a choice of frequencies, then you 
need to do it all again and generate another file/s, 
corresponding to the number of frequencies required. 


Remember to save subsequent files with a different name. 


What you need to do with this information is explained in the 
following steps. 


(Larger copies of all images are available in the download.) 


About now would probably be a good time to go and get that 
cup of coffee (or other beverage) you have been thinking 
about. 


Changing the PIC program 


This will require reasonable PIC programming skills. I have 
commented the ASM file as much as possible, but if 
something is unclear, contact me and I will clarify it as best I 
can. 


Firstly, a brief explanation of the text file that is generated by 
Clockbuilder. 


Everything with a "#" in front of it is a comment. 


At the top is information on the options selected when 
generating the file. Then you get to the important bit, the 
"Register_MAP". 


Parts of this are what is needed to be programmed into the 
PIC. The first digits on a line are the register number in 
decimal, followed by the command in hex. 


While the list runs from 0 to 232, you do not need to add all 
of these. 
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The general sequence of programming the registers is shown call openw + Open for Write, signal start, send 0xC0, ask for ACK 


. . . movlw d'24' + Address Register 24 
in the code snippet below. First you send the address of the movwf  ebyte 
chip. The address of the chip is 0x60 as per the datasheet — 2 : a a 
and, just to be confusing, in the program it shows as OxCO. pease (oe i: Reciatee coment ~ A ame state 
. . ca. ut te ; utput te an et 
Just trust me that it is correct. If you really need to know sick | Gul » Hegiater commanil’~ Gi 40? dindble whale 
why, study the I2C protocol and how the addressing works. cat = pathate & SERRE Ease BES N28 
HINT 7bits and MSB (Most Significant Bit) first. movlw H'04' + Register command - (10.710MHZ) 
btfss GPIO, FREQ 
: ; movlw H'02' 7 (10.715MHZ) 
Following the sending of the IC address, you send the movwf = ebyte 
: H H call putbyte 7 Output byte and get ACK (26) 
register address you want to program, 3 in the snippet below sie. Shees | ectetar cuamand KUO Fics) 
and then the command, H'FF'. At the end, you send the stop btfss  GPIO, FREQ 
movlw H*71° 7 (10.715MHZ) 
command. aE ehyes 
call putbyte 7 Output byte and get ACK (27) 


This is for individual, seperated registers. 


clrf ebyte 


Sendsiregs call putbyte 7 Output byte and get ACK (28) 
call openw + Open for Write, signal start, send 0xC0O, ask for ACK 
movlw ats? ; Address Register 3 
movwf = ebyte 1. Disable all outputs. reg3 = OxFF 
call putbyte 7 Output byte and get ACK 
movlw H'FF' ; Register command - disable outputs 
movwft ebyte ‘ _ 
call putbyte + Output byte and get ACK 2. Write reg187 a 0xCO 
call stop 7 Send Stop to S$i5351 


3. Power down all output drivers 
Where the register addresses are sequential, this will get very 


tedious, so as per the I2C specs, you can send the chip reg 16 = 0x80 
address, the address of the first register in the list to reg 17 = 0x80 
program and then sequentially send a list of commands. reg 18 = 0x80 
reg 19 = 0x80 
The Si5351 automatically steps to the next register in turn as reg 20 = 0x80 
you send the commands. Once you have reached the end of reg 21 = 0x80 
the list, then you send the stop command. reg 22 = 0x80 
reg 23 = 0x80 
The following short code snippet (see image top right) is part 
of the sequence that programs registers 24 to 92 and the (Note that I haven't checked whether all 8 output registers 
stop command is called at the end (not shown). are present in the 3-outout version of the Si5351, but it 


accepts the code, so they may be there.) 
Now to the registers to be programmed, firstly for a single 
frequency. According to a post on the SiLabs forum it goes 4. Set interrupt masks register (see Register 2 description in 
like this: datasheet). I didn't do anything with this one. 
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5. Set crystal load capacitance, XTAL_CL in reg183[7:6]. See 
datasheet for register description. 


6. Write registers 15-92 and 149-170 using the contents of 
the register map generated by ClockBuilder Desktop. 


7. Apply PLL A and PLL B soft reset - reg177 = OxAC 


8. Enable output with OEB control in register 3. (OEB = 
Output Enable Bits). 


So basically, you need to extract from the Clockbuilder file, all 
the values of registers 15 - 92 and 149 - 170 and transpose 
them into the appropriate places in the asm file. 


A lot of the values are 0x00, so in the asm file you will see 
the command "clirf ebyte", which is the same as loading it 
with a zero value. 


You may notice two or more consecutive sets of clirf ebyte, 
call putbyte and another cirf ebyte. This was done to make 
sure that the file remained at zero, as the STATUS C register 
is used in moving the bits out to the Si5351. 


Every section in the asm file corresponding to each register is 
marked with the register number like so (24). 


If you are doing a two frequency program, there is a 
preliminary step that needs to be done, note that, in the first 
software version, it will not switch between frequencies while 
powered up. 


(See 'Modifying the Si5351 xtal substitute software Part 2' for 
multi frequency operation.) 


You need to compare the two frequency plans and note which 
registers differ from each other. There will not be a large 
number of them. 
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The code snippet below shows the structure of how the test is 
done to determine which frequency to generate. It first loads 
the default frequency value into the 'W' register of the PIC 
and then tests if the "FREQ" pin is low. 

If it is, it loads the new value into the 'W' register and 
proceeds to load that new value into the Si5351. You will find 
various sections delineated within the asm file where this 
happens with the current set of frequencies. 


movlw H'oc' ; Register command - (10.710MHZ) 
btfss GPIO, FREQ 

moviw H'OB' # (10.715MHZ) 

movwft ebyte 

call putbyte * Output byte and get ACK (29) 
movlw H'23' ; Register command -— (10.710MHZ) 


btfss GPIO, FREQ 


movlw H'B7' 7 (10.715MHZ) 
movwt ebyte 
call putbyte ; Output byte and get ACK (30) 


Modifying the Si5351 xtal substitute software 
Part 2 


This is the second part of modifying the SI5351 LO module 
software such that it can switch between various frequencies 
and doesn't need to be powered down to do so. 


The only hardware difference is a switch matrix using the 
"Frequency select" pin and one of the programming pins and 
modified software. 


As it stands, I have only used two pins for the frequency 
select function out of the four available, so this will give you 
the choice of 4 frequencies. 


The more ambitious among you may want to use the 
additional two available pins (ICSPDAT & MCLR) and get up to 
16 frequencies. Note that internal pull-ups are used on the 
frequency select pins, but this function is not available on pin 
4 of the 12F629 (GP3/MCLR), so you will need to add a pull- 
up resistor (10k) and an isolating diode to this pin. 
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Nr.177 


OCN1-5 47. Jahrgang 
2. Quartal 2075 


12F629 


I have not drawn a pcb for the diode switching, these can 
easily be mounted on the back of the frequency change 
switch. 


Multi frequency Software 


An asm file, VKS5TM_Si5351_ Multi_LO.asm, written at the 
request of another ham, can be used as an example of how 
to accomplish multiple, live frequency switching. It is in the 
download available from the CQ-DATV site. 


It is much the same as the original software as far as 
programming the Si5351 is concerned, but has had major 
changes to accommodate this modification. It now uses 
interrupts. The PIC still goes to sleep when not actively 
reprogramming the Si5351. 


In this example, the four frequencies generated are: 54MHz, 
53.9985MHz, 53.0015MHz and 53.9993MHz. 


Hopefully, it is commented enough for you to work out what TV Amateur is a German Language ATV Magazine It is 
is going on, contact me if you need clarification on anything published 4 times a year and if you would like to 
regarding this software. subscribe go to http://www.agaf.de/ 
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SSTVJ ATV repeater 


by Rudi SS8RU and Mauro IV3WSJ 


Conegli 28) 


Asolo 


tastelfranco me tignend 
_‘) _Sabbiadoro 
> 


FSA104 | Chioggia 
1ss309 | 
Rosolina Mare 
Ai Porto Viro 


Parco 
Regionale 
—-Veneto del 
Mesola /Delta del Po 


a 
Parco del —. : 
Delta del Po 


Sy = 
This is an ATV repeater, located in Elerji in Slovenia, and 
started four years ago as an Analogue ATV repeater. 


Two years ago, Rudi SS8RU and Mauro IV3WSJ, decided to 
add a DATV repeater using DVB-T, and It has now been active 
for several days, with the call sign of SS5TVJ ATV. 


This repeater has an input on 1292MHz DVB-T and an output 
of frequency DVB-T 10.400MHz. The output power is 50mW 


at 10.400MHz and the antenna is a slotted 360° with 9 slots, 
to have a lower angle. 


The heart of the whole system is the DVB-T repeater of 
Hides, the BR-100. We had to add receive filter to narrow the 
frequency 1292MHz, a homemade down converter for 23cm. 
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For transmission, we used a local oscillator (10GHz) 
controlled by a PLL, with a low phase noise, a mixer, two 
stages of amplification in class A home-made, and finally, a 
filter calibrated to 10.400MHz. 


Rudi bought the BR-100 two years ago, and currently it is out 
of production. 


The BR-100, can be set in reception and in transmission with 
a range of bandwidth from 1 to 8MHz, then, if it becomes 
necessary to change the bandwidth, because of the European 
legislation then this will not be too much of a problem. 
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The test pattern of the ATV repeater S55T VJ Mauro IV3WSJ, camera mainte nance 
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Mike G7GTN 


Project description 


I wanted the simplest possible video caption generator that 
could display text but also simple bitmap graphics. This 
design is the result of this requirement. 


Circuit Diagram 


The circuit shown in figure 1 is used with an Ardunio UNO 
which is clocked at 16MHz and handles the video generation 
within software. 
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The only required components are two resistors. The push 
button layout is shown in figure 2 


GND 


FIGURE 1 - VIDEO OUTPUT CIRCUIT 
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CON'1 S1 CON2 S2 CON3 $3 
: ee el 
GND GND GND 

CON4 S4 CONS S5 CON6 Sb 
7 7" i 7 
GND GND GND 


CON7 S7 


CLEAR menraly 
GND 


FIGURE 2 
PUSH BUTTON SWITCHES 


Construction 


I used a small prototype pad style board to construct the two 
resistor output circuit, but these could easily be wired across 
the video output socket. The same method was used to 
mount the small tactile switches I wished to use for the front 
panel. The case was recycled and hence the fetching pink 
colour. I suspect a quick respray will be required to make the 
project look more suitable. 


Download Firmware 


The download for this project CAPGEN.ZIP also has the 
required Ardunio TVOUT Library. You need to correctly install 
this in to your additional libraries folder to compile and make 
use of the supplied code. Of course you will also need to 
change the text for your own required captions or messages. 
To check that you have the layout correct for all captions you 
can uncomment the #define TESTLAYOUT on line 30 to 
quickly go through each caption with a ten second delay 
between each. When you are happy with the results comment 
this line back out and re-upload the code. Now you select 
your captions via the push buttons. 
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Bitmap Graphics 


Very simple bitmap graphics are also quite possible; these 
are all 1 bit BMP files and converted to array data to be 
loaded in as a complete image. You do very much have to 
bear in mind the very low starting resolution of the actual 
display. The trade-off will be in getting a reasonable quality 
for a recognisable image along with keeping the size of the 
font large enough to easily read for your actual captions text. 


: 

’ 
r 
1 


Operation 


As configured we have six buttons to select either a different 
caption or compiled bitmap graphic, with theseventh button 
acting as a clear caption or graphic button. The code is simple 
enough for you to configure for your own specific preferred 
operating requirements. 
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Conclusion 


In essence the final video output from this circuit is 
somewhat like the video output from the ZX-81 
microcomputer. A low pixel resolution using no expensive 
parts, but still suitable for a simple fixed caption or graphical 
bitmap. You should be able to easily build this project for a 
total of around £12 and a couple of hours of your free 
constructional time. 


References 


The firmware and required library files are available from the 
usual CQ-DATV download page 


The TVOUT library general functional details 
http://code.google.com/p/arduino-tvout/ 


Prototype in the process of being boxed (Case respray 
certainly required...) 


CQ-DATV 29 - November 2015 


Digital Amateur TeleVision 
Exciter/Transmitter 


now available from 


A more affordable DATV exciter can now be ordered 
Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many 
variations of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

Requires PC running Ubuntu linux (see User Guide) 

Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


register on the web site 
to be able to see 
the PURCHASE page 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Is this the latest issue of CQ-DATV? to go to our 
web site to check to see if there is a later edition available. 
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Editorial 


At the time of going to press the CQ-DATV download counter 
is registering 134,000 downloads, and so many countries that 
Ian has had to truncate the tracking software. We are on 
course to pass the 150,000 barrier in 2016. 


So, is ATV in decline, at CQ-DATV we believe not, as this data 
shows. It is however facing change, not unusual for the age 
of information technology where everything happens 
frighteningly quickly, but if we can manage this change and 
the challenges it produces and not fight this natural 
progression, then ATV is on course for a bright future. CQ- 
DATV is playing its part by appearing every month and with 
free distribution in a whole host of electronic formats from 
eBooks to PDF. The age of a paper magazine a few times a 
year is now well in decline, for reasons of cost and infrequent 
appearance it just does not serve the requirements of the 
ATV community. 


The other problems ATV faces is that we have changed or are 
changing from analogue to digital and in this changing world 
we do not as yet have a common digital standard. This is 
compounded by the growth of ATV repeaters that are locking 
us into one or other of the digital standards. 


Looking back DATV started with the SR-Systems MiniMod and 
later DigiLite (an adaptation of the F4DAY project), but 
everything has to start somewhere and these were a 
relatively low investment (much cheaper than buying 
commercial TV products), constructional project which 
opened the digital door. The problem was when the appliance 
operators came on board requiring higher cost systems, 
which in turn required significant investment that once made, 
locked most of us into that system for a considerable period 
of time. 
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So we need to start now and decide which is the way to go, 
to achieve a common system, and engineer an ATV repeater 
network that reflects this agreed direction, before many more 
get locked into what may not be the standard of choice for 
the ATV community. 


Is a common standard important? Well yes because ATV is 
now international, reduced bandwidth systems are allowing it 
to move to lower frequencies and presenting more DX 
opportunities, also the light weight kit now evolving is small 
enough to take on holidays to other countries. 


Also we want to be able to exchange design information 
around the world and develop common building blocks such 
as DATV-Express and this works best if we are all on the 
same hymn sheet. 


To this end CQ-DATV is an important link in the chain read in 
SO many countries, the top country is the USA, followed by 
Germany, France, UK, China, Netherlands, Italy and so on, 
which links into advanced apologies to our readers in the USA 
if you have already read one of our articles, but it is 
important that we echo articles that might not have been 
seen worldwide and that advocate different DATV systems. 


Last but not least CQ-DATV 32, our next but one issue, 
celebrates our 3rd Birthday. Nobody expected when we 
launched this publication that we would still be running three 
years later, publishing monthly with a growing readership. 


One of the reasons we hope is our broad church approach 
covering not only ATV transmission, but using ATV kit to 
produce interesting copy, from Dave G3ZGZ's aerial 
photography through to Mike Stephens G7GTN Arduino 
projects, which are unfortunately on hold as Mike is currently 
undergoing a major stomach operation, in Derriford, and for 
which I am sure the entire CQ-DATV team and its readers 
wish him well. 
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Please let us know you favourite part from all of the past 
issues from caption contests to home construction so we can 
see you get more of what you like. 


If you have forgotten the Caption contest we have included a 
picture that did not make it into print before we dropped the 
section. It's Our team member Trevor in deep conversation 
with a rather unresponsive engineer, not an unusual situation 
for Trevor. We will print your captions in CQ-DATV 32, our 
birthday issue. Please email them to editor@cq-datv. mobi 


But before you do that sit back and enjoy CQ-DATV 30, with 
the stunning aerial photographs from Dave G3ZGZ and a look 
at the kit that supplied them. A look at the DVB-T system 
from three authors, Mel Whitten, KOPFX looking at DVB-T and 
the Hides modules. Jim Andrews again looking at DVB-T: A 
Solution for ARES Television Operations and finally, Klaus 
Welter DH6MAV looking at DVB-T2 HEVC. Ken W6HCC reports 
on his DATV-Express update and Trevor looks back and 
updates his advice from issue one on a Christmas video 
shoot. 


Please enjoy CQ-DATV 30 and on behalf of all the 
contributors and the editorial team, may we wish you all a 
Merry Christmas and a happy new year. 


CQ-DATV 31 is officially in production and meanwhile you can 
keep in touch by visiting our CQ-DATV Facebook site (please 
note that you will require a Facebook account to enable you 
to view this site). 

CQ-DATV Production team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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DVB-T2 test started in Cologne/Bonn region 
(Klaus, DL4KCK) 


First pictures emerged on 13th of August 2015 on UHF 
channel 40 with five programs: Das Erste HD (720p50, AC3, 
AAC), arte HD (720p50, AC3 German, AAC franz.); PHOENIX 
HD (720p50, AC3, AAC); Einsfestival HD (720p50, AC3, 
AAC); WDR HD Cologne (720p50, AC3, AAC). 


The high resolution quality from the newly rebuilt WDR 
regional news studio in Dusseldorf is really good. Cable TV 
customers in the Cologne/Bonn region without satellite TV 
access are now able to view WDR HD by PC receivers or 
latest Ultra HD TVs with HEVC decoder. I am using an Asus 
laptop computer G75V (PC games ready) with a fresh 
Windows 10 OS and a i7-3610-Quadcore-CPU (2,3 GHz) 
besides a GTX670M graphics card (Nvidia) and a full HD 
screen. The August DVB-T210-USB-stick receiver bought 
from GB (chinese origin) is feeding the German PC program 
DVBViewerPro, the included codec "LAV 0.65" has HEVC 
capabilities up to 2160p60 video signals. 


, ¥ 
78 Service 2 (T2-Test) a =) i 1920x1080, 50 fps | 48 khz, 128 kbps | 3.4 MBit 
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On the second DVB-T2 testing multiplex (UHF channel 43) 
run by MediaBroadcast (ex-Telekom) the ZDF HD signal 
1080p50 (!) is stressing my laptop CPU at more than 50 
percent usage, but only with native HD video sources like live 
soccer games (1080i50). SD archive material is running 
smoothly like 720p50 programs, all streams are showing 
maximum 3.5 Mbit/s data rate. 


Searching for ATV in ZP (Detlef Muessig, DH 
7AEQ) 


The author is an expat from Berlin, Germany, and is in 
contact with his ATV friends regularly by Skype connection to 
DBOTGM - mostly in his early morning hours because of the 
weak domestic Internet line (see also CQ-DATV 23, page 32). 


| 


J 
FPRERTY Na 
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DATV News 


Since my arrival in Paraguay in November 2014 I have been 
searching for an ATV repeater or at least ATV-OM. Having no 
success I decided to try that myself and to inspire all OM in 
my reach. On 1 and 2 of August 2015 I got an opportunity at 
an international AR meeting 40 km away from my home. 


It was the 15th come-together arranged by Radio Club 
Amistad ZP7ARA in Coronel Oviedo. There were guests from 
different regions of Paraguay and from Brasil and Argentina. 


In talks with the president of Radioclub Paraguayo, Francisco 
Pettersen, ZP5PVH, and his forerunner Roberto, ZP5RKV, I 
was able to get their support. 


Then I discussed my project with several small groups 
showing block diagrams of ATV repeater, ATV reception and 
ATV TRX station. 


The planned QTH and coverage area was another point, and 
many OM were interested. Peter, ZP1PG, for instance would 
like to take part, but his QTH is 550 km away from the 
planned ATV repeater. 


This will be installed at an FM repeater site, and it was 
discussed to take such stations for an ATV link to ZP1PG in 
Filadelfia. 


My plan was theme of the day on ZP7DD, the local FM 
repeater. 


Many thanks to Peter, ZP1PG, for translations to intelligible 
Spanish. 73 Detlef, DH7AEQ, in Mbocayaty / Paraguay. 
Translations Klaus, DL4KCK 
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_ & 
With Peter, ZP1PG in marking the FM relay towards 
Chaco on the map 


SPROUT SSTV active Sundays 


Slow Scan TV (SSTV) images in Scottie 1 format will be 
transmitted from the SPROUT amateur radio satellite every 
Sunday (Japanese Standard Time) 


The SSTV and Digitalker transmissions will be made on 
437.600 MHz FM (+/- 9 kHz Doppler shift). 


SPROUT (Space Research On Unique Technology) has the call 
sign JQ1ZJQ and was built by students from Nihon University. 
It was launched on May 24, 2014 at 0305 UT into a 654 km, 
97.9 degree inclination Sun Synchronous Orbit (SSO). 


The satellite can send pre-loaded SSTV images from the 
Message Gallery and also has the capability of sending 
pictures of the Earth. 
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Free Slow Scan TV (SSTV) software MMSSTV 


Further information on SPROUT is at 
ATV Quarterly - Don't miss another issue! Subscribe 


Today 
USA $22.00 year, Canada/Mexico $25.00 year DX 
Ka $32.00 year (US $) Cyber: $15/yr. Visa, M/C, AMEX, 
PayPal via Internet: 
dotMOBI 


Cheques or Money Orders to P.O.Box 1594 Crestline 
CA 92325 


Published by ATV Quarterly tel (909) 338-6887 email: 
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By Dave G3ZGZ 
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You may wonder why this type of aerial photography has a 
place in a technical radio publication such as CQ-DATV. 


Well, read on and notice how many times I have used my 
radio knowledge to solve problems that arose with this 
pastime! 


Many years ago I got interested in Kite Aerial Photography 
(KAP). In those days it consisted of a camera hanging below 
a kite on a picavet suspension (a form of self levelling 
platform). 


The kite was a large (8 foot) delta kite and would take the 
camera up to around 100m above ground level. 


This worked well but the pictures were not always so good as 
the camera and suspension would move around a lot. 
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Figure 7 


Picavet Lacing 
(not to scale) 


Lace through the 
large round eyes 
for most security. 


symmetrical —— asymmetrical 


LACING ORDER: 
A-1-R-B-2-R-A-3-B-4-A 
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The camera was a simple web cam that happened to have a 
16 picture memory, a vga 640x480 resolution and was put 
into “time lapse” mode with the addition of a simple 555 
timer wired across the shutter button. 


After the initial experiments were history, I fitted a small 
video camera with a 2.4GHz downlink that allowed viewing 
and recording (via my Sony camcorder that had a video 
input). 


All of that was more than 15 years ago and about 5 years ago 
I moved up a notch! 


This was my first quadcopter (quad) and had a very simple 
on board flight controller that basically only stopped it from 
tilting more than 45 degrees! I had been flying all sorts of 
radio controlled models since I was at school and quads were 
a new and exciting challenge. I’d already been flying R/C 
helicopters and this was very similar but had 4 of those 
whirly thingies. 
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Several cameras and video links were hung underneath this 
airframe and resulted in many hours of experimenting to try 
to get decent pictures and video. I used the “key-fob” and 
“stick” types of “spy” cameras plus the small video camera 
and 2.4GHz downlink from the KAP setup (the control link to 
the quad was on the 35MHz R/C band). 


Most of the video was of poor quality and suffered from 
vibration that made the pictures shake badly. Stills were just 
OK and I ended up grabbing frames from the video that were 
useable to brag to friends! 


These experiments were all done in South Africa before I 
returned to the UK in 2013 


Now for another notch up in the form of a Blade 350QX quad 
that had a (for that time) quite sophisticated flight controller. 


This picture shows the 350Qx with a Mobius camera 
and a 5.8GHz video downlink transmitter 
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By November of 2013 I had saved my pennies (quite a lot of 
them) and got the 350QX with GPS, altitude hold, position 
hold and other fancy features. This was the start of a “tripod 
in the sky” experience that has got even better this year. 
(2015). 


I was able to get a Mobius “action camera” that for those who 
have not heard of it before is a small battery powered unit 
with 1080p recording capability. 


This was mounted under the quad on an anti vibration mount 
and gave me some outstanding still and video images. 


I later fitted a 5.8GHz video downlink to this quad as the R/C 
control frequency was in the 2.4GHz band. 


I learnt a lot about interference from the Mobius camera that 
messed up the GPS reception. The camera uses a micro SD 
card to store its data and that is written to at quite a high bit 
rate as you can probably imagine. If the camera was put 
within a few inches of the GPS antenna it “transmitted” wide 
band noise and wiped out GPS reception. 


The camera was mounted under the quad and the GPS 
antenna on the top but had only about 3 inches of separation. 


When GPS is used for such things as holding position, and to 
guide the quad back when a “return to home” command is 
given, it’s not such a good situation if the camera blocks the 
GPS reception! 


A solution to this was found by putting the camera ina 
Faraday cage made from aluminium cooking foil! A strip of 
foil was carefully put over the camera and I made especially 
sure that the memory card slot was well covered. 


The camera was mounted in a fixed position and as the quad 
was pushed around the sky either by me controlling it, or the 
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on board computer keeping it in position when windy, a lot of 
the video was at funny angles and not pleasant to watch. As 
with the first quad, I was however able to frame grab good 
pictures from the recorded video. 


The next step was to make up a stabilised platform for the 
camera. In the video and model world this is known as a 
gimbal. My attempts at this were quite good and I was able 
to get very good pictures from my two axis home made 
gimbal. 


A major bonus was the ability to change the tilt angle via the 
R/C link so I could make the camera point from about 45 
degrees up to completely down. 


Initially I just used the camera on the gimbal as the 
additional weight of the 5.8GHz video downlink and antenna 
made the flying time of the quad a little less than I would 
like. 


The Mobius camera was giving sterling service and really 
good HD quality stills and video. But I wanted more! 


I have had over 35 hours of flying time (yes, I keep a flight 
log) from my Blade 350QX quad and got thousands of stills 
(the Mobius can be set to take time lapse images) and many 
megs of video. 


More (LOTS) of pennies were saved and in January I was able 
to upgrade to better video. 


Those pennies were spent on a YUNEEC Q500 quadcopter. 


With the two previous quads I could only see what the 
camera was looking at via the video downlinks and this 
entailed taking along a video RX and monitor. Rather a messy 
setup but it did work well and allowed me to frame the aerial 
shots I wanted. 
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The Q500 is one more step up in that the quad came with it’s 
own camera built into a 3 axis gimbal and the R/C transmitter 
has it’s own monitor screen built in. Just one box on the 
ground and I have everything under control and I am able to 
see the video that is being recorded. 


The three axis gimbal and the sophisticated flight controller 
meant that video and still images were much better. But... 


The camera on the Q500 had fish-eye distortion, not bad, but 
it needed correction and an even worse problem of wandering 
automatic white balance. This was not too serious on the still 
images but was a real pain in video as it would change 
depending on what scene was being viewed. This made post 
production correction very hard! 


The quad is superb for aerial video and is truly a “tripod in 
the sky” with the gimbal working so well to keep the camera 
steady. 


Many hours were spent flying with the Q500 and some great 
shots were obtained. 
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Unfortunately no updated firmware was made that would 
correct the problem with the white balance. 


The camera on the Q500 has a 5.8GHz digital downlink with a 
20mW transmitter and a clover leaf type antenna. This gives 
a radio range of around 400m and allows the pilot to see 
exactly what the camera is viewing. A micro SD card built 
into the camera is used for storing pictures and video. 


In the R/C controller is an Android tablet that is used to show 
the downlink video and some telemetry information received 

from the aircraft. This gives a read out of things like lat/long, 
altitude, battery voltage and quite importantly the number of 
satellites the on board GPS is receiving. 


About 3 months after I got the Q500, Yuneec announced an 
updated model known as the Q500 4K. Release of the new 
model was held up for quite a while as the camera was being 
fine tuned. 


In July this year it was finally released in the USA with 
Europe to follow soon after. I wanted to upgrade to a better 
camera and a deal was struck where I could get the newer 
model camera (for not too many pennies this time). 
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It was a long wait till August 17th when my new model was 
delivered. That afternoon the first flight of the Q500 4K took 
place and I was immediately impressed with the camera and 
the changes to the way the R/C transmitter worked. 


But... 


Now the camera was capable of taking 4K video (if you are 
not sure what this means it is video with 4x the resolution of 
normal HD video), and that brought some other challenges as 
well! Before letting you in on those it is worth mentioning 
what the R/C transmitter can now do. 


The telemetry from the quad was previously only available on 
the TX screen. Now the TX can save this info to a memory 
card for later analysis. 


A jumbo’s flight data recorder is almost as capable as this 
system(!) 


About 3 times per second the quad sends data down to the 
controller (This works on a time division multiplex set up). 
Control information from the R/C transmitter is carried on a 
2.4GHz spread spectrum link. This is sent in two bursts, one 
from a vertically polarised antenna and then the same control 
info is transmitted horizontally polarised. This redundancy 
helps ensure that the receiver in the quad always gets correct 
information. The data sent is encrypted and contains a 
checksum so that any corrupted packets are ignored. 


There is a gap between these two packets and the next - 
mainly to allow the RX on the quad to process the incoming 
control information. This gap is now used to allow the quad to 
transmit telemetry back down to the control TX. 


The data received 3 times a second includes GPS position, 
altitude, number of satellites used plus other vital aircraft 
data such as battery voltage, pitch, roll, yaw angles and the 
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status of the on-board compass, flight computer and error 
flags from the other sensors on the quad. 


Quite amazing, but that’s not all folks! The memory card also 
records a low resolution video feed that is received via the 
5.8GHz downlink. 


OK, so what differences were there in changing to 4K video 
from the previous HD video the earlier Q500 gave. 


Well the camera was a totally different animal. Settings can 
be changed such as ISO, exposure time and most importantly 
the white balance!. This can be manual or automatic and 
once set can be locked. No more green fields that go yellow! 


The biggest plus is being able to record in resolutions from 
1920x1080 at 120 FPS up to 4096x2160 at 25FPS. 


The higher resolution EATS up memory on the micro SD card 
but this is only the start of the differences when using 4K 
video. 


To be able to VIEW 4k video, guess what, you need a system 
capable of showing it! 


At the moment I can’t view 4K video as the number of 
pennies in stock is FAR to low! 


To do the job properly you need a fast PC (got that - 4 core 
4GHz processor with 8Gb memory (oh but wait, I’m using 
Windows XP Pro and it only sees about 4Gb). I don’t want to 
change the new Windows on the machine I use for video 
editing just yet. 


Then you need a lightning fast graphics board — got half of 


that. The typical on-board graphics are totally not fast 
enough. 
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Next you need a suitable 4K monitor to work with the 
graphics board. 


Lastly you need big storage - data from just one 15 minute 
flight where I record stills and video is 15Gb or more! Then 
there is the disk space needed for video editing and 
rendering. 


When all of these are up to spec you should be able to watch 
and save 4K content. 


Another consideration is the video editing software you use. I 
have Coral video studio pro X6 — a couple of years old but it 
will cope with 4K video. 


From the above, all I have is the “fast” computer. 


My home TV is a “smart tv” but can only handle 1920 x 1080 
x 30 FPS when the video is recorded on a memory stick 
plugged into a USB socket. 


I (XYL also suggested) decided that my pennies should be 
spent on some none essential items like food and energy bills 
so effectively I can’t take full advantage of 4K video. 


After serious consideration and looking at 4K TV's etc I think 
that normal HD definition is good enough, especially for the 
quality of video obtained from what is in effect a “cheap” 
camera. 


The camera was upgraded to the 4K model more for the 
facility to change settings and had an additional bonus that 
most of the lens distortion has been “eliminated” from the 
camera. 


They have changed the lens but I’m sure they have got 
better software in the camera to take out the barrel 
distortion. 
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Yes, the blades are sharp! 


The cost to upgrade from HD to 4K is, in my opinion, a little 
too high at the moment. 


I would have to get a better graphic card for my PC and that 
MAY also mean that the power supply needs changing as I’m 
told that they alone can consume 300W of power! 


Next the monitor needs changing, and they are not cheap. 


I would have to update the operating system from XP, which I 
don’t particularly want to do. 


Lastly for me to view the 4K video on my TV it will need 
changing for the latest model. Bearing in mind that there are 
no 4K TV transmissions as yet, that’s a no go. 


Oh, yes, I’d probably have to change my internet connection 


to the latest high speed fibre optic offering, at more cost, to 
be able to download 4K files. 
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All in all, not worth it at the moment. 


So, what I am doing now is to capture the video at 2 or 3K 
resolution - in my case this is either 1920x1080, 2560x1440 
or 3840x2160 as these will downscale to a 16:9 format that 
my computer, graphic card, monitor and TV will all handle. 


I use VLC to play my media on the PC and this also handles 
any of the above formats without shuddering etc. 


The only area I need to be wary of is that the video editing 
software I use is capable of accepting 4K video. Corel video 
studio will allow the editing and playback of 4K video whilst 
editing with my computer setup. 


Lastly as quadcopters (or DRONES, as they are sometimes 
called — I don’t like this classification as the general public 
has a negative connotation of how bad DRONES are) will be 
sold in their thousands this year, a few rules should be 
observed. 


The CAA has issued their rules for flying in the UK and all of 
them are very sensible. 


Unfortunately there will be many owners of the bigger quads 
like mine that have no idea what the rules are, and dozens of 
videos on YouTube show how stupid they are when flying. 


I’ve seen videos of quads flying near airports, over people, 
roads, railways and the like. I live near Blackpool and there is 
even one video of a chump who flew the length of the 
promenade, then climbed up to the height of the tower and 
even rocked his quad to wave to people at the top of the 
tower. 


The rules are very simple — no flying over 400 feet above 
ground, no flying over buildings, people, roads, railways or 
structures, not within 5 miles of an airport and that the 
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model MUST be within visual line of sight. At 300m away I 
can only just see which direction my quad is going. 


The guy with the Blackpool video broke every one of these 
rules and it’s people like that who will cause stricter rules to 
be brought in. Indeed recently I heard that the FAA in the 
States is requiring ALL DRONES to be registered. Bit silly if I 
have to register this one though! 


Well, now you have an insight to my other hobby and how I 
have been able to apply radio and video knowledge to help 
me get more out of flying R/C models. 


I was able to build antennas, screening cages, use video 
cameras and video editing software that if I did not have an 
interest in amateur radio and TV I would probably not have 
been able to do. 
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DVB-T using the HiDes modules To get started, all it takes is one of these dongles, an 
amplifier and a 70cm yagi antenna. 


Mel Whitten, KOPFX 
: Software is free with the dongle. A small 10W Class A amp 
from OE7DBH works well for the DVB dongles. 


QS) 


70cm dvb-t Power Amplifier 
suitable for UTI00 HV100 DC101 BR100 


DVB-T Power Output: max. 11 Watt 


Gain on 436 MHz: >S0dB 
Inp. max SmW Vec: 12,6V 10Amper 


= 


Euro 180.- 


ay) 
= = a — F) | Once we have the units connected and the software installed. 
<a 7 \ Pt ial Sy _ Ihave added a few bells and whistles such as pre-amp and 
: coe) yo =~ i. | in-line power amplifier and a rather smart front panel. Once 
oe . —— as ~ you have the hardware connected then all the control is via 
Before we all get locked into DVB-S, there is a strong case for the free HiDes software. That has some very interesting 
DVB-T using small USB dongles (UT-100B) that may be found screens. 
on the hides site (www.hides.com.tw/index_eng.html [1]) 
and often appear on eBay). These are DATV transceiver I am developing a DVB-T station for 70 cms and so far the 
modules and can be used to drive Class A RF power results are encouraging and should be complete by the end of 
amplifiers on 7Ocms. this year. . 


The end unit is an HDMI input and output, no digital coding 
via a PAL or NTSC input so say goodbye to digital coded 
composite video and hello to digital. 


All from 2 Hides dongles a laptop control and a DVB-T 
receiver, why would you ant to go any other way. 
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A DVB-T station using HiDes components 


|ADVB-T 10w| 


KOPFX/INGOBG] 
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WONZG DVB-T Digital ATV Station 


HD-TV e}] HiDes HOMI] HP Stream PC 
480-1080p 3 Transmitter w/internal CAM ye tCom 
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(external) 
HDMI 
HDMI —ESEE 


Yagi |70CM 
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2] | HV-110 RF Amp 15Amp Daiwa | (acim 
Receiver 10W Class A 12.6VDC — TX ON 
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Amp DC Antenna RX/TX Rly n 
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(Bud box enclosure} DC Power to PreAmp 
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DATV-Express Project - October update 


report 
By Ken W6HHC 


The order to build and test a third production lot for more 
DATV-Express hardware boards was started by Art WA8RMC 
around 2015-10-07. The project team is pleased to announce 
that 25 blank PCB’s arrived on 2015-10-28 and were hand- 
carried over to the board assembly vendor on the same day. 
Assembled PCBA’s were picked up on 2015-10-30 and the 
first ten boards that Art tested worked perfectly. Art declared 
to the project team “let the flood gates for orders open...” and 
sure enough he received an order for ten boards on the same 
day. The large order came from the Mt Diablo ARC that has 
recently put up a DVB-S DATV repeater, W6CX, near San 
Francisco. 


Charles G4GUO has written software and is experimenting 

with two new applications for the DATV-Express board that 

run only on Windows OS (no linux involved). The two apps 
for the hardware board are: 

e DatvExpressServerApp is an alpha-release program to 
transmit DVB-S DATV running only on a windows PC with 
the hardware board. (no linux). In addition, the app can 
be used to run a webcam and no Hauppauge hardware is 
required! 

e DatvExpressSdrApp is an alpha-release program running 
only on a windows PC to transmit FM or SSB using the 
hardware board. 


PLEASE NOTE - these two applications are experimental and 
are likely to be full of bugs. They are provided as a service to 
the DATV-Express community. 
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Win7 Notebook DATV-Express board 


32-bit Configured for DVB-S 


Logitech §yspe 
C615 Web 
Camera 


Logitech | ysp 
boom-mike 


Headset 
DVB-S 
1 to >10 mW 
at 1.2 GHz 


Typical Block Diagram for the DatvExpressServerApp 
software that runs DVB-S completely on a Windows 
machine and connects to DATV-Express board. No 
Hauppauge hardware is required!! 


Windows Notebook 


32-bit or 64-bit DATV-Express board 


Configured for FM or SSB 


Logitech 
boom-mike 


Headset 


FM or SSB 
1 to >10 mW 
at 144 MHz to 2.4 GHz 


Typical Block Diagram for the DatvExpressSdrApp 
software that runs completely on a Windows machine 
and connects to DATV-Express board to transmit FM 
and SSB 


Charles G4GUO gave a presentation at CAT15 in September 
on the DATV-Express. See YouTube video at: 


https://www. youtube.com/watch ?v=c-2TgPw1dzE 
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Ken W6HHC gave a presentation at TAPR DCC2015 in October 
on the DATV-Express. ——= = Digital Amateur TeleVision 


; ; Exciter/Transmitter 
See PowerPoint and PDF slides at 


ilable f 
http://www. W6ZE.org/DATV/ now available from 


(click on the PRESENTATIONS link). 


Ken W6HHC is working on a brief User Guide to install 
DatvExpressServerApp and DatvExpressSdrApp as time 
permits. 


Charles G4GUO is working on making some changes to 
DatvExpressServerApp to use multicast-UPD, a more 
professional approach to UDP for this application that was 
suggested by Jean Pierre F6DZP. 


A more affordable DATV exciter can now be ordered 


Finally, the plans to finish the remaining task before finally Fully-assembled and tested PCBA 

releasing v2.04 for ODROID, Update User Guide for ODROID, DVB-S protocol for DATV (using QPSK modulation) 

is still on the “stack” of “things to do”.....it just got pushed Can operate all ham bands from 70 MHz-to-2450 MHz 
down the stack a bit. RF output level up to 10 dBm (min) all bands (DVB-S) 


Software Defined Radio (SDR) architecture allows many 
variations of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

Requires PC running Ubuntu linux (see User Guide) 

Price is US$300 + shipping — order using PayPal 


“project is set to slow speed"....de Ken W6HHC 


For more details and ordering 
www.DATV-Express.com 


register on the web site 
to be able to see 
the PURCHASE page 
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DVB-T: A Solution for ARES Television 


Operations 
By Jim Andrews, KH6HTV 


Reproduced from QST magazine June 2015 by kind 
permission. 


Please note: Unlike our other articles where the 
copyright remains with the author, this article is 


copyright ARRL and may not be reproduced 
anywhere, in any format, without their permission. 
@ See http:/ / www.arrl.org/ copyright 


The Amateur Radio Emergency Service® (ARES) group of 
Boulder County, Colorado (BCARES) has been providing TV 
communication services to the local Office of Emergency 
Management (OEM), sheriff, police, and fire agencies since 
1990.[1] 


TV has been the most requested service we provide. It has 
been used to cover natural disasters and large public 
gatherings. We've covered forest fires, floods, SWAT 
operations, University of Colorado football games, protest 
rallies, 10k runs (with 50,000 runners), and more. 


Originally, we used the old analog 6 MHz wide NTSC 
broadcast TV standard, which uses Vestigial Upper Side Band 
(VUSB-TV) modulation. Our typical operation consists of 
dispatching two-man teams carrying a portable 1W 70 
centimetre TV transmitter in a backpack along with a 12V, 
7Ah battery. 


We use ordinary consumer-grade camcorders, and mount 
both the camcorder and a rubber duck whip antenna on a 
camera tripod. On 70 centimetre, our analog TV pictures can 
be received by an ordinary TV configured to receive cable 
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channels. For some operations, we have as many as four 
transmitters operating simultaneously on cable channels 57 - 
60. Most operations are within a half-mile radius of the 
command post. 


For forest fires, floods, and big footraces we use higher power 
10 W transmitters and Yagi antennas, along with TV 
repeaters to cover longer distances. We have both a fixed 
base repeater that covers the eastern half of our county, and 
a portable TV repeater. We have also used the 1.2, 2.4, and 
5.8 GHz amateur bands for point-to-point links using analog 
FM-TV transmitters. 


Most of the time our TV pictures would never be called 
commercial broadcast quality. We have been plagued with: 


(1) weak signals and snowy pictures, 

(2) multipath ghosting, 

(3) mobile flutter, and often geographic locations where we 
simply can't get any picture, and 

(4) in today's high-definition world we had been supplying 
low-resolution 480i pictures. 


Experiments with Digital TV 


I started experimenting with digital TV (DTV) in 2011. I had 
found a relatively inexpensive ($1100) DTV modulator from 
R. L. Drake, which implements the USA CATV 64-QAM and 
256-QAM modulation formats.[2] 


In the autumn of 2011, several other Boulder area hams and 
I conducted field trials comparing the propagation 
characteristics of analog VUSB-TV, FM-TV, digital CATV 64- 
QAM, and DVB-S (satellite standard) systems. We discovered 
many issues with those DTV systems, which made them 
unsuitable for our demanding ARES operations. 
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We got very similar performance from the CATV 64-QAM and 
the DVB-S. Some of the key drawbacks to CATV 64-QAM 
were the poor receiver sensitivity (-78 dB), and intolerance of 
multipath propagation. In many situations, even with true 
line-of-sight between two Yagi antennas, the receiver would 
not decode CATV 64-QAM signals due to multipath. 


DVB-T TRANSMITTER 


HI-DEF TY 
CAMCORDER 


DVB-T 
MODULATOR 


DVB-T RECEIVER 
ANTENNA 


DVB-T 
RECEIVER 


HI-DEF 1080P 
"| VIDEO MONITOR 


> PRE-AMP 
Coptional> 


Figure 1 - Block diagram of the DVB-T TV system. 
The DTV-T Solution 


This past spring, I became aware of a new low-cost solution 
to digital television. The Spring 2014 issue of Amateur Televi- 
sion Quarterly had several articles about hams' great 
experiences using new DTV equipment from Hi-Des 
Technologies of Taiwan.[3] 


They offered for sale DTV modulators and receivers that used 
the European broadcast DTV-T standard. I immediately 
ordered their model HV-100EH modulator ($560) and model 
HV-110 receiver ($169). 
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We use the European system instead of the USA ATSC 8-VSB 
broadcast standard because of the cost and equipment size. 
I have never found any 8-VSB modulators available at a 
reasonable cost that hams could afford, nor in a small size 


Figure 2 - BCARES crew (Dave Sharp, KIOHG, and 
David Robinson, W@DRR) with TV camera and portable 
DVB-T TV transmitter at a Colorado University football 

game. 


The HV-100EH modulator is fully synthesized and covers from 


50 to 950 MHz and 1200 to 1350 MHz, thus including the 70 
cm, 33 cm, and 23 cm amateur bands where video is 
permitted by the FCC. It accepts either standard definition 
(480i) composite, or high definition (up to 1080p) HDMI 
video inputs. 
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It encodes the video using either MPEG2 or H.264. Both the 
operating frequency and bandwidth are programmable. The 
bandwidth can be set from 2MHz to 8MHz in 1MHz steps 
(6MHz is the US broadcast standard). 


At the 2MHz bandwidth, the modulator is capable of 
transmitting only standard definition video. You can select 
either QPSK, 16-QAM, or 64-QAM modulation format. 


Programming requires an external PC computer and a USB 
cable. After programming, the computer may be detached 
from the modulator. The modulator puts out only -3 dBm RF 
power and is adjustable downward in 1 dB steps. An RF 
power amplifier is needed to supply reasonable power levels 
to an antenna. The RF power amplifier must be very linear to 
avoid distorting the digital signal and creating unacceptable 
out of channel emissions. 
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The HV-110 receiver is likewise fully synthesized and covers 
from 170 to 950MHz. The receive frequency and bandwidth 
are programmable via the supplied remote control. It 
provides both composite (standard definition only) and HDMI 
(up to 1080p) video outputs. 


TV Receiver Sensitivity 


We measured the receiver sensitivity for 6MHz wide DVB-T 
channels as -97dBm for QPSK, -92 dBm for 16-QAM, and 
-82dBm for 64-QAM. Because most of our BCARES operations 
used low-powered transmitters, we chose QPSK for its 
superior receiver sensitivity. The QAM modulations allow 
higher data rates, but we found that was important only for 
scenes that contained a lot of really fast motion, such as car 
races and sports. We found very acceptable high definition 
1080p performance with normal scenes using QPSK. DVB-T 
QPSK is 19dB (3 S units) more sensitive than US CATV 64- 
QAM signaling. Adding an optional low noise figure pre-amp 
in front of the Hi-Des Technologies receiver enhanced the 
QPSK sensitivity still further to -100dBm. By comparison, a 
perfect P5 picture (40dB SNR) using analog VUSB-TV signals 
requires approximately -60dBm RF input. 


Field Trials 


We ran an exhaustive set of field trials this past summer to 
determine how well the new 70cm DVB-T system performs 
compared to 70 cm analog VUSB-TV. Our 70cm propagation 
tests used the system of Figure 1 carried in the simple 
backpack portable arrangement (Figure 2). We compared a 1 
W VUSB-TV transmitter with a DVB-T transmitter, which had 
selectable power levels of 300mW, 1W, and 3W (+35dBm). 


Figure 3 - Complete DVB-T TV transmitter system 
includes a (left) Hi-Des modulator, (right) 70 
centimeter, 300 mW / 1 W / 3 W linear amplifier, and 
(center) high definition camcorder. 
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Figure 3 shows the complete 3W, 70cm, DVB-T transmitter 
and camera. 


The first propagation tests simulated a typical SWAT callout, 
where cameras were to be deployed in a residential neighbor- 
hood. In other tests we carried transmitters around, outside, 
and inside large buildings in an industrial environment. The 
final acid test involved our BCARES operations at a University 
of Colorado football game. We deployed roving camera crews 
all over the stadium, surrounding buildings, and parking lots. 
Figure 4 depicts a comparison of received digital and analog 
pictures. 


For the Colorado University football game test, we received 
perfect pictures using 300 mW most of the time. In some 
locations where previously we could never before receive 1W 
analog signal, now either the 1W or 3W DVB-T signals got 


through. The DVB-T system worked far better than the old Figure 4 — Inside the Colorado University police 

analog NTSC system. command post. Mark Huff, KBOLRS, at the BCARES TV 
net control position, monitors live (left) digital DVB-T 

Conclusions and (right) analog images. 

We learned that if you can receive a P2 quality analog NTSC Very long distance propagation is possible with low power 

picture, in all likelihood you will receive a PS DVB-T picture. A DVB-T signals when a clear line-of-sight path is available. 

P3 analog signal guarantees a P5 DVB-T picture. A 1W 70cm With DVB-T signaling we provide public safety officials with 

transmitter with antennas 5 feet above ground will cover a extremely high quality, high-definition (1080p) images. 

450-yard radius, will provide P5 digital TV, or P3 or better 

analog picture, in a suburban service area. Raising one of the Notes 

antennas to 20 feet increases that coverage to a 900-yard 

radius. [1] www.arrl.org/ares 

Multipath ghosting, almost always present on the analog [2] J. Andrews, KH6HTV, 'Modern ATV System Design,' QST, 

pictures, is completely absent from the DVB-T images, Feb 2013, p 46. 

resulting in an always perfect P5 picture. Mobile operation 

always resulted in ‘mobile flutter’ on the analog picture, even [3] www. hides.com.tw 

in strong signal areas. DVB-T mobile reception tests at 

speeds up to 65 mph always resulted in perfect P5 pictures All photos by the author. 


with no breakups. 
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Radiorama has achieved success among the most important 
publishing companies in the sector, appreciated and followed 
even outside the Association and abroad. 
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DATV-DxX-Recorde * Bildbericht: AGAF auf der 
HAM RADIO 2015 «© Auf der Suche nach ATV in ZP 


t 


TV Amateur is a German Language ATV Magazine It is 


published 4 times a year and if you would like to 
subscribe go to 
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Christmas Shoot Revisited 


By Trevor G8CJS 


CQ-DATV 30 and its Christmas time, CQ-DATV 1 actually 
came out on February 2013, but I wrote the article, 
"Shooting your own video" the week before Christmas with 
advice given to my neighbour on how to film his son Joe 
opening his presents on Christmas morning, he was two and 
now is four and growing up fast. 


I thought CQ-DATV 30 would make an ideal opportunity to 
revise the advice given in issue 1 and this time to get it out 
before Christmas. 


My own kit has changed and this year I will be filming my 
own grandchildren's present opening ceremony using my 
Samsung NX500, but the Canon S95 still works and out 
performs the family camcorder, so the advice from CQ-DATV1 
still holds up and bridge cameras (stills cameras, that also 
film in movie mode) are still my favourite and represent good 
value for money. 


This year will be my first H265 shoot so it will be good test of 
the transcoding and use of an EDL to process a cutting copy 
and finally a full resolution render as described in CQ-DATV 
29 


Back in CQ-DATV 1 I recommended having the lens on its 
widest setting and using a good stable tripod so that you 
don't spend all of the time holding the camera, that advice 
still holds, but keep the tripod low, eye level is more 
attractive than the top of head shots, but beware of 
obstructions, which are much more prevalent at this level. 


Start with a full charged battery and plenty of room on the 
memory card, it's a good idea to dry run the event and find 
out how long a battery will last and how much memory the 
shoot will consume (no you don't need to open the presents). 


If you are using the sound on the camera remember the 
person holding it or persons near to it will be very dominant, 
so keep quiet. 
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I also talked about mixed colour temperature lighting, 
assuming your subjects have delayed opening presents until 
the day light is coming through the window, if not you might 
be shooting fully under artificial light and the camera will 
need colour balancing accordingly. 


Other advice was do not shoot the whole scene from a single 
camera position as it starts to look like CCTV, but a locked off 
sequence of and adult assembling one of the more complex 
presents, that can be given the time lapse treatment in post 
production, always adds to the event. 


Facial expression are always a must, don't just rely on the 
camera locked off on a tripod, try getting those golden 
moments hand held when they present themselves. 
Remember looking room when framing is important if the 
subject is not looking into the camera, to offset them in the 
frame so they look into the frame 


If a bike is involved or pedal car when you have filmed its 
first outing try to recreated some of the passage with the 
camera in a position that will deliver POV shots (Point Of 
View) they really do add to the first bike ride, so think of a 
camera mount in advance of the event so these can easily be 
replicated after the shoot. Filming them on different day 
rarely works in the UK as the weather will almost certainly be 
different. 


Last of all cover yourself if you have two camera's use them 
both, perhaps one on a remote tripod and the other hand- 
held, preferably both with the same look resolution and 
colour balance wise so they can be cut between in post 
production. 


It's not all about the children, adult reactions make good cut- 
aways, they might be needed to cover re-positioning the 
tripod mounted camera. 

(img,, alt: shoot3 src: ../Images/shoot3.png) 
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Titles might also need to be shot perhaps, the outside of the 
house. 


Think it through, and try to build in some unexpected shots, 
particularly POV shots 


I left you with some long expired links, so let refresh that 
with 

http://www. wondershare.net/ad/video-editor-win/filmora- 
bing.html?utm_source=bing&utm_medium=cpc&utm_campai 
gn=VEWin_Search_pid(1107)_UK&utm_term=video%20edit 
%2O0softwares 


A great demonstration of how to use the Wondershare editor 
and a look at some of its new features. 


Good luck, but you won't need it. 
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Ted G4MXR 


Or I’ll show you mine if you show me yours... 


Just another barmy idea I had one evening after a couple of 
glasses! I wondered if various stations showed each other 
(via CQ-DATV) what gear they were actually using, any 
misgivings of amateurs cobbling together a station that is 
fully functional but a mess should fade away! It doesn’t have 
to be pretty to work well (of sorts!). 


My main TV Station. 
Top left and right are 
two 8.5” HD Monitors 
that came from a very 
strange place - the 
Gents toilets in a 
Blackpool Nightclub! 
Previously used to run 
adverts at “eye 
level”... 


Below that is my 
23cms TX/RX. The 

m cabinet was bought at 
a rally in Germany a 
few years ago for all 

f of 3 Euros! G3ZGZ 
RX, GIMFG TX with a 
G3ZGZ pre- emphasis 
board and a simple 
RA18H1213G MOSFET 
module mounted ona 
PC MPU heatsink and 
cooling fan; power 
control brought out to 
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a front panel control instead of the on-board pot. G6ALU 
(modified) controller board. Top right, you may just be able 
to see a switch marked “DTMF"”; this provides the correctly 
sequenced tones required to switch on (and off) the 10GHz 
GB3FY TV Repeater using the 23cms “Portal”. Works great! 
3rd shelf down, L - R: 3cms tunable TX (G3RFL design using 
a YIG) with 3W amplifier; still being finished but fully 
working. Next is my 3cm RX, another G3ZGZ unit with a 
9MHz LO LNB mounted virtually at the top of my 28 foot 
mast; just below a 35ele Tonna for 23cms. Stood on its edge 
is the TCG — a G3RFL design and programmed board. Bottom 
shelf has an Orion PAL TV and Video Pattern Generator sitting 
beside a bhi Noise Eliminating Speaker for 23cms and 3cms 
audio — another ongoing project still to be integrated! 


A rare view of the back of the ATV Rack - only taken so I 
know how to reconnect everything if I had to take it apart for 
some reason! Twin antenna feeds (cheaper and easier than 
expensive masthead relays) with the RX down-lead coming 


Page 27 


from the antenna via an F1JGP design pre-amp that is 
powered via a separate power lead coming from the RX which 
is powered “off” and bypassed during TX. I bought the PCB 
from F1JGP a while back from his website (hope you can read 
French!) and built the circuit up and boxed it in a standard 
tin-plate box before mummifying it in a waterproof diecast 
box. One decent high power coax relay switches the antenna 
between TX and RX and a further smaller relay applies a 50 
Ohm dummy load to the pre-amp input during TX to protect 
the front end from both higher powers and poor relay 
isolation at 23cms. 


Cameras... 


Nothing special and clamped to the top of the Rack... 


A £25 special off e-bay is on the right which has good video 
and a built-in mic that is terrible! 


An ex CCTV Vista camera on the left which also has a terrible 
built-in mic (dreadful in fact!) with a passable picture given 
that it has had power permanently applied for a few years by 
the previous owner; you guessed it, another night club! 
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Certainly not perfect but OK for outdoor use when /P as it is 
reasonably waterproof in a light shower. 


The main “Operating Position” in the shack/workshop. Top to 
bottom and left to right: Gould OS3000A Oscilloscope, 
HP8570A Spectrum Analyser, Yaesu G-450C Rotator Control 
Box, Icom IC-R7100, 100W continuous dummy load; good to 
2.5GHz, WX Satellite RX, Yaesu FT-897, base mic and my 
trusted Icom IC-910 (tuned to 144.750MHz for talk-back of 
course!). 


That’s about it for TV! I have a Power Amp for 23cms based 
on 2 x XRF286s built, boxed, tested and working but 
currently rebuilding the PSU with a meatier transformer 
(thanks Dave G3ZGZ) which will give me 150W out for 10W 
in. Should give me everything I need for a while at least! 


Cheers all! Get assembling your station out of whatever you 
have and see/hear you on the air! Ted G4MXR 
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Far Left 4 1/2" image Orthicon tube, middle 3" image 
Orthicon tube, far right is a vidicon tube 


A blast from the past, this picture was sent in by Rudi Pavic Interesting to remember that these tubes produced only 
S58RU one of our Slovenian readers and shows three camera black and white pictures. 
tubes. 


This technology still exists today, but they are collector's 
items and are no longer in service (unless you know 
otherwise) 


This camera is a Marconi MK III Image Orthicon camera that 
became famous for its focus handle which was often likened 
to a beer pump. 
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Home-brew Once you have a commercial solution that works, your 
thoughts turn to home engineering and this was the home- 


by Rudi SS8RU and Mauro IV3WSJ brew circuit we can up with 

In CQ-DATV 29 we introduced the DATV repeater, SSS5STVJ a 

ATV. In order to receive 10GHz ATV DVB-T you need a need: © 

DVB-T receiver. DVB-T Receivers are not designed to supply 

the phantom power required by LNB's, so one of the 470F 

problems was to external add the power. T 3 

Not a major problem and Dolf S52DS came up with a choice 

of two commercial units that could be inserted in line to add Decoder O | © LNB 

this power FRACARRO model: SPS 1750 and model: MPCCF iad 

236,508th at a cost of 13 euro's. This is the inside of the repeater, we only showed the exterior 
in the last issue. As you will gather phantom powering an LNB 


http://www. ebay. it/itm/Fracarro-mpccf-inseritore-tensione- to feed a DVB-T receiver was the least of our problems. 
fracarro-/111268545869 -; ens 


http://www. fracarro.com/index. php/en/dj-list/item/16- 
multiswitches/314-sps1750 
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Difference between DVB-T, DVB-S and 


DVB-C 
DVB-T 


- It is the short form of Digital Video Broadcasting-terresial. 


- Transmission modulation scheme: Coded OFDM 

- Transmits compressed audio and video in MPEG format. 

- Data modulation schemes used: QPSK,16QAM,64QAM 

- Employs external encoder (RS encoder of (204,188) and 
internal encoder (convolutional coder). 

- Uses internal and external interleaver. 

- DVB-T uses VHF and UHF frequency channels mainly with 
bandwidth of 6MHz, 7MHz and 8MHz. 


DVB-S 


- It is the short form of Digital Video Broadcasting-Satellite. 


- Uses MPEG-2 for digital compression and decompression. 
- Uses C band as well as Ku band frequencies. 

- Digital DBS receiver employs FEC techniques for error 
correction. 

- special satellites are launched for the purpose. 

- Uses both LHCP and RHCP polarization types for 
transmission 

- DVB-S mostly requires smaller antenna in size. 


par British Amateur 
Television Club 


b-. 

The club provides the following for its members: 

A colour magazine, CQ-TV, produced for members 

in paper or .pdf (cyber membership) formats. 

Web site — where you can find our online shop stocking 

hard to get components, software downloads for published 

projects and much more. 

A members forum at for help, 

information and the interchange of ideas. 

A video streaming facility at which enables 

repeaters and individual members to be seen worldwide. 


An annual Convention held in the UK where you can meet Beare 
other members, visit demonstrations and listen to lectures. et 


Meet other club members at the BATC stand \ 
at local rallies across the country. 


www.batc.org.uk 
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DVB-C 

- It is the short form of Digital Video Broadcasting-Cable. 

- Uses MPEG-2 or MPEG-4 compression. 

- Data modulation: 16 QAM or 256QAM 

- Uses RS encoder as FEC. 

- Interleaving module is used in the chain. 

- Cable TV signal is carried using coaxial cable or fibre cable 
from cable service providers to the subscribers. 

- DVB-C uses frequencies from 55.25 to 403.25MHz. 


For those interested in DVB-T, Ken W6HHC has produced 
several 'DATVTalks’. 


A compendium of all these talks can be downloaded, in all the 


usual formats, from the CQ-DATV ebooks page. 


THERN Don’t miss the LARGEST single day show in the U.K. 


%:. NORBRECK 


Radio, Electronics and Computing Exhibition 


by the Northern Amateur Radio Societies Association at the 


NORBRECK CASTLE HOTEL EXHIBITION CENTRE 
QUEENS PROMENADE, NORTH SHORE, BLACKPOOL, FY2 9AA 


on Sunday, April 10", 2016 - Doors open at 10:30 a.m. 


Why not come to the Norbreck rally in Blackpool! This will be the 54" rally organised by 
NARSA, an association of over 40 clubs from the North West, and will feature: 


Over 50 traders - radios, aerials, computers and components at bargain prices 
Over 40 club stands - come and find out about YOUR local club 

Bring and Buy stand - organised by radio amateurs for radio amateurs 
Construction Competition - run by the Warrington ARS (www.warc.org.uk) 

The largest single day rally in the UK - run by NARSA for over 50 years 

RSGB book stand - several local and national officers usually attend the rally 
Radio talk in on S22 - listen in to make sure you get the latest travel information 
Facilities for the disabled - all the stands are on one floor with wheelchair access 
Hot and cold food and drink available in the hotel at reasonable prices 

Morse Tests - more info on the Region 3 Website - www.rsgb-region-3.org.uk 
For the latest information on the rally visit the NARSA website - www.narsa.org.uk 


“7-7? fet ee 


Admission £5 (under 14's free) by exhibition plan - Exhibition Manager: Dave Wilson, MOOBW, 01270 761608 
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DVB-T2 HEVC at the door 


By Klaus Welter, DH6MAV 
Reprinted from TVA 178 by kind permission. 


The highly efficient DVB-T2 system for Germany will be 
different from existing DVB-T2 broadcasts in other European 
countries. In this magazine we already pointed to the new 
compression standard HEVC, which is being tested with 
experimental DVB-T2 installations in Berlin, Munich and 
Cologne/Bonn. The Munich research institute IRT hosted a 
colloquium on first results in July 2015. 


The new video codec MPEG-H Part 2 HEVC (H.265) "High 
Efficient Video Coding" is only part of some more advanced 
parameters in DVB-T2, which are causing the need for very 
new set-top boxes and internal TV receivers. 


Thanks to HEVC not 4 Mbit/s, but only 2,5 Mbit/s per SD TV 
stream is used and so up to seven programs within one 
multiplex with 8 MHz rf bandwidth (22 Mbit/s) are 
distributed. 


HD TV streams are peaking at 4 Mbit/s and filling one 
multiplex with up to five programs. ARD HD channels are 
distributed with 720p50 resolution like on TV satellite, but 
ZDF (Mainz) is testing 1080p50 (up-converted from 1080i50) 
as well as one of the "private" commercial stations which are 
scrambled (Conditional Access System). 


With Ultra HD (4k) resolution only two programs would fit 
into one DVB-T2 multiplex, but in Germany no station wants 
that - only South Corea has terrestrial UHD broadcasts 
already. 


Like with Ultra HD test channels on TV satellites the 
terrestrial HD HEVC coding is reducing bitrates by using 
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Laboratory building a diversity test receiver. Two by 
two antenna inputs are wired. 


I- and P-Frames with more motion vectors and different sizes 
of "Coding Tree Units". In the end the quality of HEVC video 
signals is clearly better than MPEG-2 or even MPEG-4, but 
this takes up more time in encoder and decoder. The delay in 
live broadcasts can reach up to seven seconds - soccer goal 
reports will be late against radio broadcasts... 


The diagram on the next page shows a simulation in the 
laboratory on the impact of antenna diversity on the mobile 
len reception. Vertical applied carrier-noise distance (C/N, 
the carrier-to-noise ratio), horizontal frequency moderate 
Doppler shift (in Hz). 


Example: With just one Rx arrival antenna reception works 
with only moderate travel speed up 18 Hz and a displacement 
minimum C/N ratio of 30 dB; the C / N may deteriorate to 
28 dB at low speed tern. 
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C/N 
in dB 


30 
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: 2 ion 


Doppler- 
verschiebung 
in Hz 


10 20 30 40 


By contrast, at 4 Rx antennas and high Vehicle speed speed 
with 40 Hz Doppler shift, the C / N ratio as well even drop to 
only 20 dB, as with increasing distance is to be expected 
from the transmitter site. Antenna diversity is also the 
standing (Zuhause-) receiving benefits. In the laboratory was 
a gain of 12dB with four Rx antennas instead of just having 
an identify. 


Currently under discussion were previously two test modes. 
With 3-fold diversity and a DVB-T2 for parameterization 
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23.8Mbit / s was found at a maximum speed of 150km/h, a 
good transmission quality. Note: An ICE travels fast ... - but 
still have the Discussions underway. 


Schedules for the all Germany distribution of DVB-T2 HD are 
beginning in 2016 with "pilot transmissions" at several big 
cities and areas, until 2019 most regions are supplied and all 
DVB-T transmissions stopped. This in parallel with clearance 
of the 700 MHz band (UHF channel 49-60), channels 61-69 
were vacated in 2010 already. What about mobile phone 
companies having bought their new frequencies for many 
millions of Euros, when neighbouring countries like Austria 
and Swiss are furthermore broadcasting TV there from the 
Alp mountains? One of the colloquium lecturers pointed only 
to the "BNetzA", the national German telecom authority. 


IRT is testing various parameters at the Munich DVB-T2 
installation, in contrast to Berlin and Cologne/Bonn there are 
three synchronised transmitters. Mobil TV reception in public 
transport and mobile vehicles is tested using antenna 
diversity, Parrot and Hirschmann are providing prototype 
receivers for some BMW, Audi and Volvo cars. Test results 
showed good decoding success up to 180 km/h - a critical 
value is Doppler shift requiring a guard interval of 112 
microseconds with 16k FFT. 


The transmitter data header includes signalisation for 
receivers and demodulators, for instance the channel of a 
neighbouring synchronised network, so the flawless hand- 
over to an identical program in case of low C/N in a mobile 
receiver is possible. For television engineers the location 
identifier enables to direct the domestic roof aerial to the 
preferred station - this was not available with DVB-T. Klaus, 
DL4KCK, reports that the Cologne DVB-T2 test transmitter is 
showing the exact geographic latitude and longitude in it's 
"transmitter identification information" (decoded by the 
German PC program Transedit). 
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A major improvement with DVB-T2 HEVC is the separation 
from interlaced scanning - if the source video is interlaced 
(most HD productions worldwide are in 1080i still), it gets 
converted to progressive frames before transmitting. By the 
way: latest Ultra HD TVs have HEVC decoders included and 
are mostly able to receive the new generation of DVB-T2. 


DVB-T2 HD 


"DVB-T2 HEVC" is an unwieldy and to date in advertising 
unusable printout. To distinguish it from a DVB-T2 with 
MPEG-4 video encoding, as well as abroad often in use, it 
requires special labelling. The author would be in agreement 
DAB + (DAB with plus sign) but would prefer DVB written as 
T2 +. But this is far from agreed by the Broadcasters. It has, 
however, been used by the receiver-build industry. Certified 
devices for terrestrial HD reception, with HEVC signal 
encoding carry, the green logo DVB-T2 HD (with italic HD). 


Many thanks to IRT personnel in Munich who redacted the 
original script just before IFA Berlin. They conduct research 
and development for ARD, ZDF, DRadio, ORF and SRG/SSR. 


Translation Klaus, DL4KCK 
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3 oktober 2015: 


DKARS voorzitter Eltje Veen, 
PA3CEE 
Silent Key 


HOA Kingdom of the Netherlands 


Prijs / Price € 0,00 / $ 0,00 


Check out the DKARS website at:- 
http: //www.dkars.nl/ 
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Nothing Whatsoever to do with I also remembered why I just loved fault diagnosis with kit 
like this — always obvious and 99.9% of the time a pretty 


Television! obvious blown valve! 


By Ted G4MXR 


In the early sixties, my Father (the late GMOHNP) taught me 
everything about valves that you ever needed to know; no- 
one owned any of those very expensive three-legged fuses in 
those days, unless you were very wealthy! Most of the gear 
he had was ex-military from WW2 and their manuals were 
the basis of my education. 


About a year ago, I bought a Bush VHF Type 64 Receiver 
from the local Auction House here in Cleveleys for all of £3! 
No-one else wanted it and as I had already checked inside to 
make sure it actually had “guts” and didn’t smell of burning, I 
thought I would give it a go... 


I plugged it in and switched on from a distance and it sprang 

to life! Marvellous! Panel Lights, Magic Eye tuning indicator, 

LW, MW, SW but no VHF. Quickly took the back off and 

checked for heater lights which were all lit but one was in a 

metal shield and it looked like a VHF Converter; I was correct 

but was a little dismayed to see what I found inside the can: —_z_ 


I remembered my lessons; CC meant dual triode and I knew 
I had some somewhere. ECC82s, ECC83s and lo and behold - 
a single ECC85! 


Plugged it in, the heater lit and away it went on VHF. 


So for a bit of memory (free), an old valve in a box (probably 
free) and a £3 investment at the local auction, I have a very 
nice wooden cased radio from 1958/59 that now sits here in 
the shack. It only tunes from 88-100MHz (as all the old ones 
did) but as I usually only listen to Radio 2 on 88.6MHz, who 
cares! And that great rich sound only available from valves. 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Is this the latest issue of CQ-DATV? to go to our 
web site to check to see if there is a later edition available. 


\ 


fj | \\\ 
Hanpnv 


\ 
New. Yi ar 


= 
=~ 


Want to be notified when issues of CQ-DATV are published? 
Then join out ; 


| _ 
ten dlenean 
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Due to circumstances beyond our control, the 


YIG article that was to be in this issue, has had 
to be held over until the next issue. 


lan Pawson - G8IQU Trevor Brown - G8CjS 
Terry Mowles - VK5TM 
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Trevor Brown - G8&CjJS Armand - KDOPXF 
Richard Carden - VK4XRL John Hudson - G3RFL 
Ken Konechy - W6HHC Gerrit Polder - PASBYA 


http://cq-datv.mobi ISSN 2059-2191 
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Editorial 


ATV has come a long way, but not just Analogue to Digital. 
When ATV started in the UK, portable operation had to have 
the site cleared by the UK authorities. Fortunately, once a site 
was cleared, it remained cleared for future ATV operations. 
So then working under the BATC umbrella, we produced a list 
of cleared locations for future use. 


When ATV repeaters were conceived and licenses applied for, 
we had to spend considerable time and effort with various 
RSGB committees who insisted on clearing each application 
on an individual basis and this really slowed down 
applications reaching the authorities. Every problem has a 
solution and the UK ATV repeater applications were expedited 
by the efforts of Graham G3VZV who introduced a template 
approach which, as long as your repeater fitted the template, 
did not require this slow and time consuming vetting by each 
individually committee. 


All this comes down to team work and with ATV's minority 
status we need to work together and never so much as with 
the introduction of Digital ATV where we still need work to 
implement an international system and dare I say internet 
inputs for ATV repeaters. So that would be recruits to the 
mode could try the hobby before they invest time and effort 
in equipment 


I have heard this called try before you buy and even try 
instead of buying but the ATV repeaters have peaks and 
troughs in activity so it could be restricted to quiet times or 
the priorities set to reduce internet activity to be below on air 
users. The possibilities are endless. 


All of this shows that ATV still needs support and team work. 
Here at CQ-DATV we have delivered that support by 
producing a monthly magazine that others said "could not be 
done" as there was insufficient copy and by taking full 
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advantage of electronic only distribution, we have managed 
to do it at no cost. 


Our content from issue one, has been a broad church, from 
Mike's Arduino projects, John G3RFL's constructional projects, 
Dave G3ZGZ's Aerial photography, and Trevor's TV production 
input, along with Richard VK4XRL's Digital world, Ken 
W6HCC's DATV express reports, and Klaus Welter, DH6MAV's 
input, plus many more guest items. 


All this is whipped up into a magazine by our resident 
production team that is Ian G8IQU and Trevor G8CJS in the 
UK and Terry VK5TM in Australia. (Dropbox very cleverly 
converts Northern Hemisphere text to Southern Hemisphere 
and visa-versa). 


The next issue marks our third year of distribution with one 
issue passing 12,000 downloads. 2016 will also take the total 
downloads of CQ-DATV publications to beyond the 150,000 
mark. 


The original plan was for an eBook only magazine that would 
be delivered directly via an app to all the subscribed readers 
eBooks. This has not come to fruition for one or two technical 
reasons, but we did add a PDF version that could be 
computer downloaded and also read on-line via the magazine 
publishing company ISSUU. 


We have come a long way in the last three years. Yes next 
month's issue will mark year 3 of CQ-DATV and we are 
looking for reports and copy to make this our best ever issue. 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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We also reported in the last issue that Mike Stephens G7GTN, 
creator of our Arduino projects, was in hospital undergoing a 
major stomach operation. Mike was eventually discharged, 
but as soon as he entered the Chemo phase of this operation 
he had to rushed back into surgery. He is now out, so some 
good news, he won't be spending Christmas in hospital, but 
he still has a long way to go. I am sure we all wish him well 
and look forward to his health improving and his copy 
returning to our pages. 


So, from all the contributors and production team here at CQ- 


DATV, we wish you all a prosperous and happy new year for 
2016. 


CQ-DATV Production team 


NORTHERN Don’t miss the LARGEST single day show in the U.K. 


AMATEUR 
? r)) RADIO 
SOCIETIES 
5 ASSOCIATION 


Radio, Electronics and Computing Exhibition 


by the Northern Amateur Radio Societies Association at the 


NORBRECK CASTLE HOTEL EXHIBITION CENTRE 
QUEENS PROMENADE, NORTH SHORE, BLACKPOOL, FY2 9AA 


on Sunday, April 10", 2016 - Doors open at 10:30 a.m. 


Why not come to the Norbreck rally in Blackpool! This will be the 54" rally organised by 
NARSA, an association of over 40 clubs from the North West, and will feature: 

Over 50 traders - radios, aerials, computers and components at bargain prices 
Over 40 club stands - come and find out about YOUR local club 

Bring and Buy stand - organised by radio amateurs for radio amateurs 
Construction Competition - run by the Warrington ARS (www.warc.org.uk) 

The largest single day rally in the UK - run by NARSA for over 50 years 

RSGB book stand - several local and national officers usually attend the rally 
Radio talk in on S22 - listen in to make sure you get the latest travel information 
Facilities for the disabled - all the stands are on one floor with wheelchair access 
Hot and cold food and drink available in the hotel at reasonable prices 

Morse Tests - more info on the Region 3 Website - www.rsgb-region-3.org.uk 


“27-7? + fF ft te ¢& 


For the latest information on the rally visit the NARSA website - www.narsa.org.uk | 
Admission £5 (under 14's free) by exhibition plan - Exhibition Manager: Dave Wilson, MOOBW, 01270 761608 
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Digital Amateur TeleVision 
Exciter/Transmitter 


now available from 


A more affordable DATV exciter can now be ordered 


Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many 
variations of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

Requires PC running Ubuntu linux (see User Guide) 

Price is US$300 + shipping — order using PayPal 


For more details and ordering 


www.DATV-Express.com 
register on the web site 
to be able to see 
the PURCHASE page 
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Sweden's Minister for Defence is radio amateur, Carl Anders 
Peter Hultqvist SM4HCF, he was appointed on October 3rd, 
2014 

On Friday, December 11th, 2015 the Swedish national 
amateur radio society, SSA, had the honour to receive Peter 
Hultqvist, SM4HCF. He was in Karlsborg on official mission, 
but after this Peter took the time to complete a telegraphy 
test in a classroom at the old S2 led by Kjell SM6CTQ and 
Fredrik SA6CJZ, and then devoted an hour to the SSA 
archives. 


The Defence Minister expressed surprise that the archive was 
so extensive. Eric SM6JSM had picked up some interesting 
documents such as QSL card from the Swedish military and 
humanitarian operations in a distant land, from the Palestine 
conflict in 1948, Katanga, Cyprus, Afghanistan and so on. 


A small gift was presented, consisting of old issues of the 
QTC from the 30's. We hope that at some later time have the 
opportunity to present other delights. The picture (follow the 
link below) was taken in our archives and shows from left Eric 
SM6JSM, Peter SM4HCF and Kjell SM6CTQ. 

Source SSA 


Deutschlandfunk reports an era comes to an end when, on 
December 31, 2015, the last medium wave transmitters are 
switched off in Germany 


For many lovers of analog radio technology a memorable 
event, because now the transition to the digital era is 
irrevocably accomplished. No more noise and crackle, no 
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more whistling and no volume fluctuations. 
And yet: Not a few look wistfully back on this great chapter in 
Radio, as we know from your reactions and letters. 


Read the Deutschlandfunk story in Google English 


ARISS have announced details of the first of the school 
amateur radio contacts with UK astronaut Tim Peake KG5BVI. 
Tim will be using the special International Space Station 
(ISS) call sign GB1SS during his 6 month mission. 


Students will be able to put a number of questions directly to 
Tim using amateur radio equipment specially installed at the 
school for the occasion. 


The ARISS team of licensed UK Radio Amateurs is planning a 
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As well as building a vehicle based receive system, which will 
be installed at the school on the day of the contact, the team 


world first by also receiving live video from the ISS during visited Goonhilly Earth Station in Cornwall to commission a 
the contact. Using the HamTV transmitter, which has recently dish to receive the 2.4 GHz HamTV transmissions from the 
been commissioned on board the ISS, Tim will be the first iss. 

astronaut to use this equipment during a two way schools 


contact. During the contact at the schools the ARISS team will be 

‘ | providing information displays on the ISS position and have 
webcams showing both the local and Goonhilly dishes as they 
track the ISS. 


The hosting schools will be organising presentations and 
displays before and after the contact and the ARISS team will 
be providing a live web cast of all the day’s events including 
the actual contact with Tim Peake. 


The live event webcast will be hosted by the British Amateur 


Television Club (BATC) on their web streaming service at 


The ARISS programme is designed to maximise the impact of 
the Principia Mission outreach activities. It will directly 
engage students with media and communication technologies 
with the goal of inspiring them to pursue careers in Science, 


Technology, Engineering and Maths. 


NORTHERN Come and visit our stand at the NARSA rally 


»)g, NORBRECK 


dotMOBI 


SOCIETIES 


A ASSOCIATION 
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ATV Quarterly - Don't miss another issue! Subscribe 
Today 


USA $22.00 year, Canada/ Mexico $25.00 year DX 
$32.00 year (US $) Cyber: $15/yr. Visa, M/C, AMEX, 
PayPal via Internet: 

Cheques or Money Orders to P.O.Box 1594 Crestline 
CA 92325 

Published by ATV Quarterly tel (909) 338-6887 email: 
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TFT Screens With the pressure on I did eventually manage it, but there 
were one or two dead ends and U turns along the way. I have 


By John G3RFL to admit when they finally displayed their humble RGB colour 
bars, I was rather pleased with myself. The above picture 
I have been designing constructional projects for CQ-DATV shows the result. 


right from issue one and I am often asked where does the 
idea for great construction project come from well I have to 
admit to a number of sources from simple requirements such 
as wanting to know which way my aerial is pointing, through 
to the requirement for a local ATV repeater (GB3RF) which 
connects all the local ATVer's. I also have to admit that all too 
often, my inspiration comes from eBay and some of the 
incredible bargains such as the YIG modules I used for ATV 
transmitters and ATV filter. 


The bargains are out there, but you have to know what they 
are and more so what to do with them. Recently I came 
across these 3.5" 320 X 480 RGB TFT display screens, which 
are also touch screens and are selling at £11.68. Could I 
resist, no and I have now bought 6. 


This for me is commitment and the challenge is to drive 
them. 


| POYNATRON 

|___ 3,5" TFT RGB LCD +TP 

(on conn 
The Circuit Diagram of the TFT Screen 


This (next page) is the circuit of the RGB component 
generator and the final solution to driving the display part of 
the screen. It's the hardware part and considerable R&D went 
into the software side of this project. 


The software maths is very complex and takes you into 
floating point maths and also with sine and cosine functions, 
so please forgive me if I don't go through it blow by blow with 
you. 
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The information on the display was scant and it is almost as if 
the display people do not want you to know how to drive it. 

DC* DATA-COMMAND DATA® 1 But a little reverse engineering soon produced the circuit 
diagram and now I have hardware, software and the display 
all talking to each other, well....... wait and see. 


ce@=.cD —____ 
Cel = TP a 


CoO O0CO0O000 
990009009 


| 1ek 


dsPIC3@F<12 | 
6: 280 


© Ree 


The only problem left is the speed as it can take a little over 
1 second to refresh the screen. None of which should stop the 
development of the next batch of CQ-DATV constructional 
projects. Just watch this space! 


28 


In an upcoming issue, I will describe the TFT LCD being used 
as an antenna rotator controller, both a 'radar'’ type display 
(polar plot) with a red dot pointing to the direction and a 
novel way of displaying (3 digits) its angular position using 
the resistor colour code. 


POYNATRON 
LCD TOUCH SCREEN 
|__ kev t.@ | 


The Circuit for putting Colour Bars on the TFT screen 
The PCB Board for the PIC 
There will be a download available and which will lead to a and the TFT Connector - 
radar type screen with an A/D input. NOT TO SCALE 


Other screens appear on eBay but, at the time of CQ-DATV 
going to press, this is the one I purchased, well 6 off to be 
accurate, but I did leave some for you to invest in. eBay Item 
181666140314. 


I now have control of 153600 pixels with thousands of 
colours. This has potential for numerous projects from scopes 
to spectrum analysers and at prices that should suit 
everyone's pocket. 
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In CQ-TV 30 we published a picture of Trevor and a statue 
and asked you for your punch lines and also if anyone knew 
the real name of the statue and its whereabouts. 


John Metcalf was is a civil engineer. He was known as Blind 
Jack and the statue is in Knaresbrough North Yorkshire. 


John was blind from an early age, but this did not stop him 
building many of the local roads. You can Google the full 
story. 


Trevor is the one on the right (I think) 


We will save the funny punch lines for CQ-TV 32 and also 
keep the competition open, captions to 
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Pi-SSTV 


Gerrit Polder, PA3SBYA. 
Introduction 


In this project the Raspberry Pi with the PiCam is used as a 
wireless camera which can transmit images over long 
distances, usually tens of kilometers. 


Images will be transmitted by amateur radio (ham-radio) 
using slow scan television (SSTV) on the 2 meter band 
(144.5 MHz). Since the Pi can generate the HF FM signal 
itself, no additional electronics are needed for low power 
transmissions. For a little bit more power a one or two 
transistor amplifier will be suitable. Furthermore a low pass 
filter is recommended to filter out higher harmonics of the 
signal. 


This project also contains a python script which detects 
movement. Using this script the Raspberry Pi can be used as 
a wireless security cam at distances far outside the range of 
normal WiFi networks. Be aware that you need a ham-radio 
license to use this application! 


antenna 


Pi NoIR 
Camera 


Ieatteny 


Complete portable pi-sstv transmitter 
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Capturing the image 


First thing to do is capturing the image we want to transmit. 
This can easily be done with raspistill: 


raspistill -t 1 --width 320 --height 256 -e png -o 
/tmp/image.png 


For sstv we need a small image, of 320 x 256, it is saved into 
the /tmp directory as png. 


Converting the image to a SSTV sound file 

Next we need to convert the image to a sound file which can 
be transmitted over the air. There are several SSTV 
implementations available for the Raspberry Pi. 


PySSTV 


First I had a look at PySSTV, a Python implementation which 
can be installed using pip: 


pi@rpicamera ~/sstv $ sudo apt-get install python- 
setuptools 


pi@rpicamera ~/sstv $ sudo apt-get install python-imaging 
pi@rpicamera ~/sstv $ sudo easy_install pip 


pi@rpicamera ~/sstv $ sudo pip install setuptools --no-use- 
wheel --upgrade 


pi@rpicamera ~/sstv $ sudo pip install PyYSSTV 


This works, but it is very slooooo0d0000000w, it takes many 
minutes to convert a single image. So I continued to search 
for another option. 
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C implementation 


Next I found a plain C implementation here: 
https://sites. google.com/site/ki4mcw/Home/sstv-via-uc 


Unfortunately there were some errors in the preamble tones, 
but those were easy to fix. I also made it a little bit more 
flexible so that you can set the audio sample rate from the 
command-line line. Source of my implementation can be 
found on GitHub. To compile the source code: 


pi@rpicamera ~/sstv $ sudo apt-get install libgd2-xpm-dev 
pi@rpicamera ~/sstv $ sudo apt-get install libmagic-dev 
pi@rpicamera ~/sstv $ gcc -Im -lgd -Imagic -o pisstv pisstv.c 


To run the program: 


pi@rpicamera ~/pisstv $ ./pisstv /tmp/image.png 22050 
Constants check: 

rate = 22050 

BITS = 16 

VOLPCT = 20 

scale = 6553 

us/samp = 45.351474 

2p/rate = 0.000285 

Checking filetype for file [/tmp/image. png] 
File is a PNG image. 

Input file is [/tmp/image.png]. 

Output file is [/tmp/image.png.wav]. 
Writing audio data to file. 

Got a total of [2589556] samples. 

Done writing to audio file. 

Created soundfile in 4 seconds. 


As you can see the SSTV sound file is created in just 4 
seconds. So far so good, next step, how to transmit the audio 
over the air. 
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Transmitting the sound file with PiFm 


You can add a radio transmitter, like a portable radio 
transceiver, but its much more fun to let the Pi itself generate 
the high frequency signal. Thanks to Oliver Mattos and Oskar 
Weig] this is possible. You can find their code here: Turning 
the Raspberry Pi Into an FM Transmitter - Imperial College 
Robotics Society Wiki. Their code has evolved considerably. 
The first version was very simple, but used all cpu cycles, and 
the signal was hampered by glitches when other processes 
were active. The last version uses dma and works pretty 
good, without eating up all cpu cycles. Nevertheless the code 
is much more complex now. Oliver and Oskar did a very good 
job, but out of the box the software is not suitable for ham- 
radio and SSTV. There are mainly two problems. First the 
bandwidth is too high and secondly the timing which is very 
important for SSTV was a little bit off. 


Reducing the bandwidth 


Reducing the bandwidth appeared to be very simple. As every 
ham knows, for frequency modulation the bandwidth can be 
set with the modulation index, which is equal to the volume 
of the audio signal which modulates the hf carrier. In the 
source code it is just one value it can be found in the 
consume function of the Outputter class. Here is the original 
code: 


void consume(float* data, int num) { 
for (int i—O} t= num; ies) 
float value = data[i]*8; // modulation index (AKA volume!) 


I made a command line parameter of this value, the new 
code looks like: 

void consume(float* data, int num) { 

for (int i=0; i<num; i++) { 

float value = data[i]*modulation_index; // (AKA volume!) 
(original 8) 
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Unfortunately this does not work very well, very strong 
sidebands persists, so this needs some focus in future 


versions of the software. When the sample rate of audio transmitted by PiFm is slightly 


larger or smaller, a listener hardly notice any difference. For 
SSTV this is not the case, SSTV timing is very precise. A 
slightly off sample rate results in slanted images, as can be 
seen below on the left. The second image is the same sound 
file properly sampled. 


Fixing the timing appeared to be straight forward. 


// clocksPerSample = 22500.0 / rate * 1373.5; // for 
timing, determined by experiment 


clocksPerSample = 22050.0 / rate * timing_correction; // 
for timing, determined by experiment 


As you can see I replaced the timing constant (1373.5) in the 
code with the variable 'timing_correction’ which can be set 
from the command line. 


I expect a different value for each individual Rpi. In my case 
the value is 1414.0. I'm just curious which is the proper value 
for you, please comment your value on this blog post. 


The last one is the reduced bandwidth signal of the first 
version of PiFm, nice bandwidth, but the signal is hampered 
by clicks due to cpu activity in other processes. 
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To compile your new version of pifm type: 
gcc -Im -std=c99 -g -xc pifm.c -o pifm 


For all other adaptions to the code, see the source file at 
GitHub. 


Adding call-sign 


When you start transmitting SSTV signals using your ham- 
radio license, you are required to transmit your call-sign in 
every transmission, so we need to add this information to the 
image. This can easily be done either from the command line 
using imagick, or from python using the python image library 
(PIL). Both are used in this project. In sstvcam.sh mogrify 
which is part of imagick is used. sstvcam.sh is a simple shell 
script to just capture and transmit an image. In sstvcatch.py 
I used PIL. 


Catching movement 


Now we are able to grab an image and send it properly over 
the air using PiFm. We now need to focus on triggering the 
image capture when something interesting happens in front 
of the camera. I have implemented this in python, using PIL. 
The code can be found in sstvcatch.py. It works quite straight 
forward, it just compares the pixels of the previous image 
with the current image. When the difference is to large, the 
current image is transmitted. Here is a code snippet (right): 


All the code is on gtihub - 
https://github.com/AgriVision/pisstv 


This project won the Make Raspberry Pi contest in March 
2015. 


At the time of writing, a video is available on YouTube for this 
project at https://youtu.be/qzrPNOv-NOU 
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# loop forever 
while (True): 
# grab comparison image 
imgnew, bufnew = captureImage() 


# Count changed pixe 

changedPixels = 0 

for x in xrange(0O, 320): 

for y in xrange(O, 256): 
# Just check red channel as it's dominant 
for PiCam NoIR 
pixdiff = abs(buf[x,y][0] - bufnew[x,y][0]) 
if pixdiff > threshold: 
changedPixels += 1 


# Transmit an image if pixels changed 
if changedPixels > sensitivity: 
# Swap comparison buffers 
img = imgnew 
buf = bufnew 
transmitImage(img.copy()) 


pa British Amateur 
Television Club 


» tS 

The club provides the following for its members: 

A colour magazine, CQ-TV, produced for members 

in paper or .pdf (cyber membership) formats. 

Web site — where you can find our online shop stocking 

hard to get components, software downloads for published 

projects and much more. 

A members forum at for help, 

information and the interchange of ideas. 


which enables 


A video streaming facility at 
repeaters and individual members to be seen worldwide. 


An annual Convention held in the UK where you can meet yp 
other members, visit demonstrations and listen to lectures. 


Meet other club members at the BATC stand 
at local rallies across the country. 


www.batc.org.uk 
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Digital World DATV 


An Introduction to DATV - Part 1 


By Richard Carden VK4XRL 


Having read the article “Show and Tell’ by Ted G4MXR I 
thought what was a great idea. Also over the past few 
months we have seen many emails from people who want to 
get started in DATV or to build a repeater. Having this 
information available via CQ-DATV is a great starting point 
where people can learn from the experience of others and 
that includes myself. I will try and give as much information 
as I can from our experiences here in Australia. I won’t be 
going into the technical aspects as this has been covered by 
others like the technical talk articles at 

http://www. datv-express.com/#Item4 and those of 
http://kh6htv.com/application-notes/. 


%@ DVB Calculator - ~ system 1.dcf~ 
| File Tools Options Report ? 
i, 

Neeag 


DVB-S/DSNG | DVB-S2 | DVB-C | DVB-T/H | DVB-T2 | IP over TS | TS File 


QPSK ¥ 


Modulation Symbol rate (MS/s) 4286 


Code rate (FEC) 3/4 Mi 
Bandwidth 
5786.1 MHz 


Bit rate (Mb/s) 5924.764706 


| Bitrate to 
Symbol rate Symbol rate 
from 


35% ¥| Rollo | bandwidth 


Additional parameters 


Eb/No Threshold (EN 300 421) 
55dB  gB 
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We started to transmit digital going back to 2002 and bought 
some boards from SR-Systems for 23/13cm. These were the 
first digital transmissions here in Australia and looked very 
good. We just opted for 1250/1283 MHz and set the other 
parameters for a 10 MHz bandwidth. However better 
utilisation can be had my dividing the 23cm band into 3 
sections and using a 6 MHz bandwidth (see picture). 23cm 
DATV using DVB-S is only used as far as I know for input to 
the repeaters. We used a Humax receiver modified with a 
video present indicator to trigger the repeater controller. 


% DVB Calculator - ~ system 1.dcf~ 


File Tools Options a ? 
Naw aid 
DvB-s/psneernt| B-S2| DVB-C | DVB-T/H | DVB-T2| IP over TS | TS File 


Bandwidth (MHz) | 7MHz HP Bit rate (Mb/s) 6.45098 


Guard interval 


FET size Additional parameters 
T: 125 ns 

Tu: 1024 us 

Ts: 1152 us 
Intercarrier: 976.563 Hz 


Modulation 


Hierarchical 


HP Code rate (FEC) |“ Guard interval duration: 128 us 


SFN maximum distance: 38.373 km 


C/N in channel 
AWGN F1 (fixed) 


P1 (portable) OdB Echo (SFN) 
5.3 dB 6.1 dB 9.6 dB 8.8 dB 


However better receivers are now available and I have found 
the Strong brand to be very good. The STR 4950E 
http://strong.com.au/hda-satellite-receivers/high-definition- 
mpeg4-dvbs-2-digital-satellite-receiver-with-record-function- 
via-usb is an example that has the added advantage of a 
signal indicator so you only need a relay and transistor to 
apply an earth (in our case) to the controller, also it has 
another advantage in that DVB-S2 can be received for those 
wanting to experiment further. 
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DVB-T offers hundreds of modes to trade off : 
Bitrate versus Coverage but also Robustness versus Services 


“ 
| 
| 
Mobile 
64-QAM 
aE 


16-QAM 
Portable 


16-QAM 
10.21 Mbps 


© Teamcast - 2009 TeamCast @ IRIB - DVB Seminar 


We have been transmitting digital for the past 6 years using 
DVB-T on 446.5 MHz were we decided to at a very early 
stage to go for the same standard as used by the FTA 
systems used in this country. The only difference was we 
went for QPSK which gives slightly better results and helps 
when running higher power amplifiers. 


A black chip will give you around 5 to 6 watts output (IE the 
6db rule). So for my 100w power amplifier I would expect 
around 25 Watts output. To receive the repeater you'll need a 
STB or Digital Television that enables you to programme 
manually the required frequency. 


Again we have found that the Strong brand will cover our 
requirements and one of my choices is the STR 5432. 
http://strong.com.au/set-top-boxes/hd-mpeg4-with-record- 
function-to-usb. It also covers MPEG4 which is another 
added advantage. 
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I know the problems in the UK and parts of Europe don’t 
allow for wide bandwidths associated with DATV on 70cm so I 
apologise in that regard. Note that QAM 16 and QAM 64 are 
only needed to be used for where greater bitrates associated 
when multiple transport streams are required, however QPSK 
will allow for dual transports if and when required. 


The subject of antennas for transmission will now arise and 
will be depended on where you situate your repeater in 
relation to those going to use it. We use dual yagi antennas 
to cover most of the Brisbane area from our repeater situated 
some Km north west of the CBD area. I for one personally 
like the phased array which has a broader bandwith. Shown 
is my prototype, see CQ-DATV 21. 


If omi direction antennas are required then the phasing of a 
couple of the big wheel antennas or even the Alford slot 
maybe the answer. 
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So where do you start, firstly you need to decide what digital 
platform you want to use. You will need to take into account 
what system is being used in your area to determine if DVB-T 
or DVB-S should be used. 


My personal preference would be if it’s a new repeater 
system would be to go with DVB-T. The modulators are 
readily available for this system and they are not expensive, 
and there are not a lot of digital modulators for DVB-S , 
however commercial equipment is now coming available that 
could be utilised. DVB-T digital modulators that I have used 
are; 


a. SR-System - check with Stefan on your requirements 
http://goo.gl/3kP7wz 

b. Clearview from Kristal - 
https://www. kristalelectronics.com/digital- 
products/digital-modulators. html 

c. PVI — I have some problems with this unit in that it 
reboots on loss of signal and distortion on audio when 
feed from low impedance outputs from commercial SDA’s. 
http://www. pvistore.com/hdmi-mod/ 


d. HiDes - http://www. hides.com.tw/index_eng.html 


CQ-DATV 31 - January 2016 


The build of a repeater or home TX is a personal issue and 
will depend on individual skills. I personally like to build in 
module form in a rack format. I don’t like to put all my eggs 
in one basket, however having said that there are occasions 
where space becomes the major consideration and a one rack 
repeater system excluding receivers maybe warranted. 
Whatever the case I would make dual units for easy 
replacement as it’s normally a long drive to most repeater 
sites. Testcards and Idents can be happily provided for by WD 
media players these units when setup properly will reset back 
to your setup after power glitches. 


Video and audio switchers can be, roll your own or again 
commercial units as found on eBay. I like the idea of 
providing VDA‘s on the inputs if you have the space to do so, 
especially the FM receiver input as we are using only half the 
normal bandwidth of 18MHz and therefore the output would 
be around half a volt P/P so a VDA will reset that to one volt 
P/P. Sometimes you may need to fit a LP video filter to the 
receivers output to reduce any residual indication of audio 
sub-carries. This will depend on the FM receiver that you 
use. Also one thing that should be added is a way to monitor 
levels both audio and video, the aim should be to make the 
repeater as transparent as possible. 


Reference: http://dvbcalculator.altervista.org/ 


Page 1 


A new past time 


KDOPXF Armand here 


I have 70 cm DVB-T up and running with Mel Whitten KOPFX 
and if you think similar call signs can be confusing just read 
on. I have followed Mel’s suggestion re antenna, feed lines, 
Power amp [boxed up by Mel] and went with stand alone 
RCVR, relay bypassed mast mounted preamp, and Xmitter 
[encoder/modulator] both RX and TX have HDMI at the 
video/audio connection, this changed my “studio” plan rather 
than studio hardware I’ve kept it mostly digital with a 
computer for video/audio production. 


First let me say my location is not amateur friendly, [mentally 
picture the bottom of a well] but DVB-T 16 QAM with the max 
data rate at 4000, error correction at 1 of 2 does the job, 
despite several big hills in the way, smooth motion, no 
pixilation. [the antenna a 10 element yagi on a 3M [10 ft] 
mast , does not ‘see’ over the next house] 


The AV end 


I did not have any collection of NTSC stuff save an old Beta 
max and about 100 tapes from the 1970s lets go digital! 


A few years old gaming box cast off in my son’s need for 
speed will do, Laptops will usually not do well. It is a strong 
video card that makes this use possible picture a card 
needing more than one connection for additional power. 


In operation, one simply pulls to the desktop the material to 
send [mirrored outputs] high res web cam on capture, video 
clips to test motion, ever changing colour bar video clip, call 
letters still slide shows and home movies from the 1930’s to 
now, all previously dubbed to digital. [one roll of my late 
father from the mid 1930s is colour. ] 
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Corner devoted to 70 cm D-ATV & 2M talk back 


All this available material easily accessed on the storage 
servers [NAS4Free] all while using the computer's audio 
mixing and the video cards HDMI audio output the web cam 
audio was good but I resurrected an old stereo mic, and 
matching transformers. an inexpensive phono preamp with 
the RIAA curve parts removed feeds the stereo line in. 


I’ve twice mucked up windows 10 and find 7 a bit more 
hardened also 10 does not even work correctly in every 
instance where the same hardware does with win 7 audio 
shifts to the output mis buss with VLC but not with the 
included windows 10 movie player it will be nice when that 
work in progress is done. 


One can get a great picture with DVB-T - well worth the 
effort. Armand 
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DATV-Express Project - November 


update report 
By Ken W6HHC 


Art WA8RMC reported that sales of the latest batch of DATV- 
Express DATV exciter boards were going faster than 
expected. Below is a breakdown of world-wide sales since the 
beginning of production: 


selgiumSOSC~sSSCSC~‘SSCSC*d 
Oe 
CchleSSSOS—CSS| CCS 
[Denmark SOSC—“—~sSC“‘CSSSCOC*~*d 
[France SSOC=<“—sSSC“‘SUSSOOC*d 
[Germany SSOS—=—sSSCCCC* 
Tcalifonia CPSC‘ SSSCSC*d 


BATC announced that they had run out of DATV-Express 
boards and would no longer sell any more through the BATC 
Online Shop. The DATV-Express project team wants to thank 
BATC for their tremendous support and their help in getting 
sales of the boards started “from the beginning”. 


The project team has made a decision to have an EU 
distribution centre ready by the new year. 
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So anyone that wants their board shipped from inside the EU 
should hold off ordering until we have moved the stock. When 
ready, EU orders will be entered like normal orders on the 
DATV-Express-Project website www.DATV-Express.com using 
the PURCHASE-A-BOARD link at the top of the main 
page...but will ship from within the EU. 


Charles G4GUO has been tweaking the 
DatvExpressServerApp software for Windows by tweaking the 
Windows Installation program and fixing a few bugs. Charles 
has just changed over to a new Windows-installation utility 
called InnoSetup. The InnoSetup package will allow the 
DatvExpressServerApp software to be “installed” and also 
“uninstalled” on a Windows machine in a more conventional 
manner. 


Slowly but surely, Ken W6HHC (who recently has way too 
many conflicting interests for his spare time) is switching 
over to begin testing the new DatvExpressServerApp-with- 
InnoSetup-installer software package. The plan is to provide 
this new software package on the project web site as an 
alpha-release download. 


"project is set to slow speed"....de Ken W6HHC 


ST 
CQ-DATV needs you! CQ-DATV needs you! 


Lr 


See your article in print 
in the magazine 


See your article in print 
in the magazine -- ~ 
rary . 


Following on from Mel’s article in issue 30 about DVB-T using 
the HiDes modules where FreeDV was mentioned, this article 
goes into more detail on this system. 


™© FreeDV 1.0 


SNR a Squelch 


> 
Slow 


Sync 
© W spectrur M k > Mode 

Bit Error Rate 
Reset 


Bits: 0 
Errs: 0 
BER: 0.000 Control 


Level Stop 
Split 


Analog 


Checksums 
Good:0 Bad:0 


0 Clear FREEDV 
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Introduction 


FreeDV is a Digital Voice mode for HF radio. You can run 
FreeDV using a free GUI application for Windows, Linux and 
OSX that allows any SSB radio to be used for low bit rate 
digital voice. 


Alternatively you can buy a SM1000 FreeDV adaptor that 
allows you to run FreeDV on any HF radio without a PC or 
sound card. 


If you are a hardware or software developer, you can 
integrate FreeDV into your project using the LGPL licensed 
FreeDV API. 


Speech is compressed down to 700-1600 bit/s then 
modulated onto a 1.25 kHz wide signal comprised of 16 QPSK 
carriers which is sent to the Mic input of a SSB radio. The 
signal is received by an SSB radio, then demodulated and 
decoded by FreeDV. FreeDV 700(B) rivals SSB in it's low SNR 
performance. At high SNRs FreeDV 1600 sounds like FM, with 
no annoying analog HF radio noise. 


FreeDV was built by an international team of Radio Amateurs 
working together on coding, design, user interface and 
testing. FreeDV is open source software, released under the 
GNU Public License version 2.1. The modems and Codec 2 
speech codec used in FreeDV are also open source. 


The FreeDV developers have donated 1000's of hours of 
highly skilled engineering time. Your donation will reduce the 
out of pocket costs of the developers for hardware, travel, 
and FreeDV promotion at Ham events. 


Alternatively please consider buying a SM1000 FreeDV 
adaptor that allows you to run FreeDV on any HF radio 
without a PC or sound card. This supports David Rowe, the 
primary developer of FreeDV and Codec 2. 
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Why FreeDV? 


Amateur Radio is transitioning from analog to digital, much 
as it transitioned from AM to SSB in the 1950's and 1960's. 
How would you feel if one or two companies owned the 
patents for SSB, then forced you to use their technology, 
made it illegal to experiment with or even understand the 
technology, and insisted you stay locked to it for the next 100 
years? That's exactly what was happening with digital voice. 
But now, hams are in control of their technology again! 


FreeDV is unique as it uses 100% Open Source Software, 
including the speech codec. No secrets, nothing proprietary! 
FreeDV represents a path for 21st century Amateur Radio 
where Hams are free to experiment and innovate, rather than 
a future locked into a single manufacturers closed technology. 


Here is what you need: 


e A SSB receiver or transceiver 
e FreeDV software, download links are below. 


e A Windows, Linux or OSX PC with one (receive only) or 
two sound cards. 


e Cables to connect your PC to your SSB radio. 


OR: 
e A SM1000 [7] Digital Voice Adaptor 


e Cables to connect the SM1000 to your SSB radio 
Connecting Your Radio 


Those who don't have a special connection for digital modes 
can use the normal audio inputs and outputs of your radio. 
The same cables and hardware that you use for other digital 
modes that are based on PC programs will work with FreeDV, 
but you will need a second sound interface for the 
microphone and speaker connections to the FreeDV program. 
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A USB headset of the sort used by gamers is all you need for 
the second sound interface. 


Configuring Your Radio 


Turn off as much processing as possible. In general noise 
blankers, DSP band limit filtering and narrow bandpass filters 
are more likely to hurt than help, while compression, DSP 
noise or carrier elimination, and voice processing are 
definitely wrong for Digital modes. FreeDV's HF modem does 
its own DSP, and in general this is true for other digital 
programs as well. 


You can see the received effect of different settings in the 
S/N (signal to noise ratio) display of FreeDV. A higher S/N is 
better. 

Drive your transmitter to an average power of about 20% of 
it's PEP power. There is a 8-12 dB peak-to-average power 
ratio in our HF modem. Over-driving will reduce the received 
S/N. More is not better for DV! 

Demo Video 


Watch this video of a FreeDV QSO. 


CQ-DATV 
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Nr.179 


47, Jahrgang 
4 Quarta! 2015 


Hind I eed 


ES ee Ee a a ER ee 


TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http://www.agaf.de/ 
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DKARS MAGAZINE = 


De DKARS informeert 
de VNG (pagina 7) 


Do the DKARS 
quiz (page 6) 


53 Pagina’s 
53 Pages 


De DKARS wenst u prettige kerstdagen en een voorspoedig 2016 toegewenst! 


DKARS whishes you a merry Christmas and a prosperous 2016! 


Prijs / Price € 0,00 / $ 0,00 


December 2015 editie 18 


ot DKARS oso 
Dutch Kingdom Amateur Radio Society f:7# 


Check out the DKARS website at:- 
http: //www.dkars.nl/ 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


Want to be notified when issues of CQ-DATV are published? 
Then join out mailing list. 


CQ-DATV 
Free ATV 


CQ-DATV | 


cQ-DATV © YIG FREQ CURRENT 


issue 4 - 


ri e SN 1249MHZ 73.4 m/A 


% al i 
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ww. cq-datv.mobi laws 


SSN 2059-219 
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Editorial 


Wow! 2016 and its CQ-DATV's third birthday. We produced 
our first magazine in February 2013. This came out of a drive 
to push ATV further and faster than had ever been tried 
before. By issue 5 (August) we took an another ambitious 
decision to move from a bi-monthly publication to a monthly 
publication. 


The original format chosen was eBook (ePub, mobi, AZW3) 
and it was hoped to develop an app so that the magazine 
would just appear on you eBook reader app every month. 
This is the one link in the chain we have not yet developed, 
but we did add a PDF format download so that readers that 
did not own an eBook reader would not miss out. 


The original production team of Ian and Trevor were joined 
by Terry who took over the complete production of the PDF 
version. (Trying to do both proved too much for my ageing 
brain cell - Ian) 


We have never had a monthly ATV magazine before and it is 


hard work that requires a team effort to keep it in production. 


The main worry was not 'could we produce a magazine in 
three versions of eBook and a PDF copy', but could we find 
enough copy! We have been blessed with an overwhelming 
level of support with regular contributions from John our 
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construction project ace through to Ken our DATV express 
expert. Mike our Micro controller whizz and Richard, who has 
put digital world together. 


We also wanted to widen the subjects covered to include 
more than just DATV and the communication side of our 
hobby. Dave keeps popping up with updates on his home 
constructed quad copter and Trevor has put together film 
production training based around simple bridge cameras that 
can be used for stills and movies. 


This issue we have also looked backwards to what is often 
called the golden age of ATV with a look at the first ATV 
outside broadcast vehicle 'Matilda' and its appearance at the 
1957 Dagenham show. We are indebted to Simon Hall for the 
photographs which we believe were taken by his father Bill 
Hall. 


Sorry to end on sad news, but Mike our Micro controller 
whizz, who has been a major contributor and supporter of 
this magazine is still very ill. AS we reported in earlier issues, 
he has had major surgery and was released from hospital 
only a few weeks back and yes, he jumped back into the 
saddle and produced copy for this issue, but has had a 
further relapse,. More surgery and in the next few days will 
be starting more Chemo therapy. This time for a tumour. 


Mike has supported CQ-DATV from issue one and I am sure 
we all wish him well and hope he makes a full recovery. 


CQ-DATV Production team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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DATV News 


Anniversary 


The BATC (Basingstoke Amateur Television Club) 
eventually published a landmark issue, 250, of 
their quarterly(?) magazine CQ-TV. 


They are looking for a new membership secretary and also 
for someone to create an index of recent CQ-TVs. They are 
also still looking for volunteers to help with the re- 
development of their web services, including the membership 
database. 


DATV-Express Project 


Art WA8RMC has reported to the project team that 24 each 
blank PCB's were received this week and the entire parts kit 
was then delivered to the PCBA assembly house on 2016-01- 
22. Testing of the new assembled DATV-Express boards is 
expected to begin this coming week. 


73...de Ken W6HHC 


Quad or Drone? 


CQ-DATV has now had at least three articles on Quad copter 
ATV. 

We have resisted calling these devices Drones because of the 
military link, but Intel have now put together Drone 100 a 3D 
masterpiece of art and airborne technology, working with Ars 
Electronca FutureLab* using Intel® technology and 
Ascending Technologies' drones to push the boundaries of 
what’s possible. 


See how it was done. 
http://www. intel.com/content/www/us/en/events/videos/ma 
king-of-drone-100.html 
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Convention 


The BATC's 2016 Convention for Amateur 
Television (CAT 16) will be held in the 
Conference Room of the RAF Museum Cosford 
(near Telford, Shropshire) on Saturday 24 
September and Sunday 25 September. 


The RAF Museum Cosford is near to junction 3 of the M54; 
further details can be found here: 


http://www.rafmuseum. org. uk/cosford/ 
Attendees to CAT 16 will be able to view the Museum exhibits 
and time will be set aside in the programme for this. Details 


of suitable hotels nearby will be published in due course. 


The BATC Biennial General Meeting will take place on the 
Sunday afternoon. 


Dave G8GKQ 
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In those early days you needed a special license for ATV and 
with it came a special call sign that ended in /T. Peter's was 
G6ACU/T 


Sadly, on Friday 8th January 2016, Peter Blakeborough 
G3PYB, the BATC president, passed away. Peter was an 
important part of the ATV community and will be missed by 
us all. 


His name first appeared on my radar when I became BATC 
secretary. I researched all the previous secretary's and their 
contributions to the BATC in order to formulate my own role 
roll. Peter was an early secretary back in ???? but had left 
before I joined committee. 


It became evident when his picture appeared in CQ-TV 75 
operating a Portable SSTV station on Silver Hill Jamaica, that 
he had left BATC committee because of a job move. 
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He did reappear in the UK and formed a relationship with 
Wood and Douglas and was always part of their rally stands, 
mostly demonstrating his own 10GHz portable ATV 
equipment, rather than the latest Wood and Douglas 
products. The relationship continued as Wood and Douglas 
left the amateur radio scene and moved into professional 
products for lots of industries, including Broadcast TV. 


In the late 80's he appeared at my works QTH, Yorkshire 
Television, leaving behind Link Electronics where he had 
worked with Dave Mann G8ADM, the current BATC secretary. 
This is where I came to know him best. 


Peter was part of an engineering and installation department. 
I was in VTR operations. We may have been separated by a 
floor and a different reporting structure, but we shared the 
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yeaaee 


A Youthful Peter, finding what lurked below the 
computer flooring in the VTR department, during a 
new installation 


same canteen and club bar and exchanged ideas, always 
about Amateur Television, which was a passion for both of us. 


Peter introduced me to FM ATV. I was a little entrenched in 
70cms and AM, but he was the driving force for adopting FM 
TV as ATV moved on up to the wider spaces of the 23 cms 
band. 


Just in time because the opportunity to build a 23cms ATV 
repeater presented itself, GB3ET. The application had been 
completed by another ATV enthusiast, David Long G3PTU and 
had a site 1200 ft AGL (yes above ground level), this was the 
Emley Moor TV mast that supplied Yorkshire Television 
programs. 
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I mastered the control logic, Micro Processor Control and 
though I knew little about micro's and even less about RF, so 
Peter turning up really was a blessing. Peter was always an 
RF man, the expert on FM ATV and he worked in the same 
building. Yes, we became great friends, I know without his 
help G3BET would have never radiated its signal around 
Yorkshire. 


The installation was even more fraught than the 
construction. The kit was housed in the Turret room, 
just below the TX aerial 


Access was via an open lift. I still remember both of us 
crammed in that lift together with a 19" rack when it stopped 
half way up! I think we considered the option of descending 
the climbing ladder. Fortunately after about 20mins it came 
back to life. 
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Some years later the late Grant Dixon came to see our 


installation 


Emley Moor tower lift 
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cQ 


Sadly Yorkshire Television came to an end with a mass exit of 
people. We always likened it to the film The Great Escape, 
and as people left in waves, we named the waves after the 
three tunnels in the film, Tom, Dick and Harry. People even 
used to mimic releasing sand from their pockets. 


After being interviewed for a wave of redundancies, Peter left 
in the Early 90's (Tom) I stayed until Harry (1998) 


Peter moved into TV automation with Philip Drake Automation 
and spent a lot of time in Russia, even to working on the 
language, it was not the last of Peter. The BATC put a series 
of stands up at IBC and Peter was always there with his new 
company, so yes, we met every year and talked ATV. 


The BATC IBC 
stand, Peter was 
working not too 

far away for 

Philip Drake 


When Mike Cox retired as the BATC president, I crossed my 
fingers, held my breath and asked Peter if he would take on 
the roll and well, the rest is history. He succeeded Mike Cox 
and became the BATC president. A role he was still 
performing when he passed away that Friday afternoon. 


He contributed greatly in this role, and built a Veroboard 
vision mixer and turned up at both the Microwave round table 
meetings and the AMSAT colloquiums with this 
temperamental mixer, with which he streamed their lectures 
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via the latest BATC innovation (the BATC streamer). Some of 
the programs still exist in the library section today. 


Is ATV the poorer because of his passing, yes, whatever the 
problem Peter had a solution and he has taken us from AM 
through FM into the digital age and will be sadly missed by 
everybody connected with ATV. 


Goodbye Peter and thanks for being my supporter, helper and 
most of all friend - Trevor Brown G8CJS G6AGM/T 


Peter streaming one of the early AMSAT meetings on a 
homemade mixer he had put together a few days 
previously just for the event. 


This is how I 
would like to 
remember Peter - 
always setting up 
a Microwave link. 
BATC 
conventions, 
microwave 
contests, Peter 
was always there. 
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Digital Amateur TeleVision 
Exciter/Transmitter 


now available from 


A more affordable DATV exciter can now be ordered 
Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many 
variations of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

Requires PC running Ubuntu linux (see User Guide) 

Price is US$300 + shipping — order using PayPal 


For more details and ordering 


www.DATV-Express.com 
register on the web site 
to be able to see 
the PURCHASE page 
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24cms Look through filter using a YIG 


By John Hudson G3RFL 


The first part of this article, the description of YIG, is taken 
from an application note by Micro Lambda Wireless, Inc. and 
is reproduced with their kind permission. 


What is YIG? 


Yttrium Iron Garnet (YIG) is a crystal that has very high Q 
characteristics. This high Q provides very low phase noise in 
oscillators and multi-octave frequency tuning for both 
oscillators and filters 


YIG crystals are “grown”, similar to silicon crystals. The pulled 
crystal is “sliced and diced”, resulting in small YIG cubes. 
(Unfortunately, the cube shape is non-uniform, and as a 
result has non-uniform coupling in a resonator circuit.) These 
small YIG cubes are then put into a “tumbler” that slowly 
shape the YIG cube into a YIG sphere (very similar to 
smoothing a stone for jewelry). The size of the YIG spheres 
range from 10-30 mils. The YIG sphere is typically mounted 
on the end of a thermally conductive rod (normally 
beryllium). This is done for two reasons: 


1) the rod acts as a “tuning stick” for orienting the YIG 
sphere in the resonant circuit, 


and 


2) YIG has best performance when it’s temperature is kept 
constant; the rod is a thermal conductor to/from a 
proportional heater and the YIG sphere. 


(YIG oscillators and filters have been designed without the 
rod and heater for low cost. However, the impact on 
performance limits applications.) 
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How Does YIG Work? 


YIG is a ferrite material that resonates at microwave 
frequencies when immersed in a DC magnetic field. This 
resonance is directly proportional to the strength of the 
applied magnetic field and has very linear “tuning” over 
multi-octave microwave frequencies. The DC magnetic field is 
generated using an electromagnet, a permanent magnet, or a 
combination of both. The magnetic field of an electromagnet 
can be “tuned” using a variable current. 


Magnet Pole 


YIG FILTER 
CIRCUIT 


MAIN COl 


Magnet Pole 
Yi, 


HEAT 7 


Figure 1 - Typical YIG-tuned filter cross section 


YIG crystal resonance is the alignment of external electron 
paths at the molecular level (precession), creating a 
“combined” magnetic dipole: 


a magnetic field resonating at microwave frequencies around 
the YIG sphere. 
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How do we use YIG? 


Current generates magnetic fields, and magnet fields can 
generate current when coupled to a conductive “loop”. Using 
small conductive “loops” allows coupling to & from the YIG 
spheres resonant magnetic field (see figure 2). 


YIG Sphere 


Coupling 
Loops 


YIG Coupling 


Figure 2 - Coupling structure of a single stage 
bandpass filter 


There are three basic methods in which this coupling is 
applied: 


Signal Transfer - Band pass Filters 
Signal Reflection - Band Reject Filters 


Oscillation-Feedback (see oscillators) 
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Bandpass Filters 


Figure 2 illustrates typical coupling of YIG resonators in a 
single stage (sphere) band pass filter. The coupling loops are 
aligned at a 90° angle to prevent direct RF coupling. One end 
of each loop is grounded. This prevents the filtered signal 
from being reflected. 


The RF input signal of the coupling loop modulates the 
magnetic field around the YIG sphere, this modulation is 
coupled to the magnetic field resonating around the YIG 
sphere, which then couples to the second/output loop. The RF 
signal passing through the filter must be the same frequency 
as the RF magnetic field resonating around the YIG sphere. 


The frequency bandwidth/spectrum that is coupled through 
the YIG resonator is dependent on the spacing between the 
YIG resonator and the coupling loop. The closer the loop, the 
wider the bandwidth. 


Bandwidth can also be expanded by increasing the number of 
YIG resonators and carefully “tuning” the RF coupling loops. 
Filter insertion loss increases with expanded bandwidth. 


A YIG band pass filter’s 3 dB bandwidth expands as the filter 
is tuned to higher operating frequencies at a rate of 
approximately 20% per octave (e.g. 30 MHz @ 2 GHz, 50 
MHz @ 18 GHz). 


Micro Lambda’s standard YIG band pass filter’s 3 dB 
bandwidth is 15 MHz to 40 MHz ( @ 2 GHz); 20 MHz to 50 
MHz ( @ 18 GHz). Filters with 3 dB bandwidths greater than 
500 MHz are available above 6 GHz operating frequency. 


There is a limit (i.e. Limiting) on the total amount of RF 


energy that a YIG resonator/sphere can couple/ transfer (e.g. 
0 dBm to +10 dBm). 
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Band Reject Filters — Signal Rejection 


Figure 3 illustrates typical coupling of YIG resonators in a two 
stage (sphere) band reject filter. There is only one coupling 
loop (ribbon) per YIG sphere. The coupling loops are aligned 
along a straight line and are interconnected between the YIG 
resonators 


Coupling 
Loops 


YIG 


Coupling OUT 


YIG 
Coupling 


Figure 3 - Coupling structure of two stage band reject 
filter 


The coupling loops are essentially RF transmission lines that 
pass all RF energy. However, when these transmission lines 
are located close to the surface of the YIG sphere, the loop 
couples to the magnetic field resonating ( @ microwave 
frequencies ) around the YIG sphere. 


This coupling essentially reflects/rejects in coming 


frequencies that are at the same RF frequency as the RF 
magnetic field resonating around the YIG sphere. 
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Rejection bandwidth is widened by increasing the number of 
YIG resonators and carefully “tuning” the RF coupling loops. 


Micro Lambda’s standard band reject filter’s 40 dB rejection 
bandwidth is 15 MHz to 70 MHz. 


YIG Filter Specifications 


There are four basic specification categories for YIG filters: 
RF, magnet, power consumption and environmental 
conditions. They are all somewhat interdependent and define 
unit performance and cost. 


RF Specifications: 
3 dB BANDWIDTH 


The frequency span (in MHz) between the points on the 
selectivity curve at which the insertion loss is 3 dB greater 
than the minimum insertion loss. Also called 3 dB pass band. 
See item A, Figure 4 


Frequency ———»> 


Zero Loss Reference 


Figure 4 - Bandpass Filter Skirt 
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Frequency Range (Band Centre) 


The range of frequencies (in GHZ) over which the YIG Filter 
must meet all specifications. 


Insertion Loss (Band Pass) 
The transmission loss measured in dB at that point in the 


pass band which exhibits the minimum value. See item B, 
Figure 4. (Band Reject: Item B, Figure 5) 


Frequency —> 
—", Zero Loss Reference 


B 


Figure 5 - Band reject filter skirt 


Limiting Level 


The input power level at which the input/output 
characteristics exhibit 1 dB compression, i.e., the transfer 
function becomes non-linear in that the output increases less 
than 1 dB for a 1 dB increase in the input. 
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Loss Bandwidth 


The frequency span (in MHz) at a given insertion loss 
referenced to the pass band minimum insertion loss. 


Non-operating Signal Rejection 


The amount of signal rejection (in dB) referenced to the 
insertion loss, measured at any point across the frequency 
range with zero current through the tuning coil. 


How we drive the YIG 


Let's start with the human interface. There is an LCD display 
of the centre frequency of our YIG filter. It needs to be 
adjustable by the user and to this end I have provided two 
push buttons to increment or decrement the frequency across 
the 24 cms band. Rather than latches and display decoders, I 
have programmed up a PIC. 


This is a dSPIC30F4012, which will deliver the I2C clock and 
data to the LCD readout, this section of the code already 
existed and has been used in several other projects, so it 
made sense to go down this route. 


The push buttons are normally open style and are de- 
bounced in the PIC software. We then need to generate an 
output from the PIC which is proportional to the desired 
readout,. This was a new section of code although loosely 
based on my work with the YIG transmitter in an earlier issue 
of CQ-DATV (see the CQ-DATV Omnibus). 


The PIC output voltage is converted into a current suitable for 
driving the YIG more on that in the next issue along with a 
single sided PCB layout that can be home etched to complete 
the project. I also included a programming socket on the PCB 
so the code could be customised to individual YIG's and the 
PIC reprogrammed without removal. 
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This is proving unnecessary as I have now tried several YIGS 
and they are extremely linear devices and do not require 
individual calibration, making them ideal for an amateur 
project. 


Also, in the next issue, I will be evaluating this unit as a 
repeater look through filter and, without giving too much 
away, let's say initial results are encouraging. Making this an 
inexpensive low cost, must have unit for any ATV operator. 


The PIC code is available on the CQ-TV download site. 
The Micro Lambda datasheet, ytfdefinitions2.pdf, contains 
more information and is available from their website. 


YIG FREQ CURRENT 
1249MHZ 73.4 m/A 


Figure 6 - The prototype YIG filter 
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By Ken W6HHC 


The latest production batch of DATV-Express boards sold 
faster than the project team expected. Only one board is left 
in USA inventory (for world-wide shipments) and four boards 
are available for European Union shipments from the project 
EU distribution centre in England. As earlier promised, boards 
for EU shipments can be ordered normally from the 

web site (US$300 + US$30 for 
shipping) and are delivered with all VAT and taxes in EU 
already paid. 


oz 
MADE N USA 


_3294V-0K 


Art WA8RMC has started processing the next production 
batch of DATV-Express boards. He has already received 48 
each blank PCBs and 24 sets of “expensive” components and 
is currently ordering all of the smaller parts like resistors and 
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capacitors, etc. Art’s production goal is to have the next set 
of 24 each DATV-Express boards assembled, fully tested, and 
available for sale by the end of January. 


Ken W6HHC is still struggling to find time to finish up alpha- 
testing and alpha-documenting the DatvExpressServerApp- 
with-InnoSetup-installer software package for Windows 
operating systems. The biggest time conflict is that Ken is 
planning to be married at the end of January....so spare time 
for ham radio has-been/is scarce. See the “October Update 
Report” for more info on the DatvExpressServerApp for 
running the exciter board from a Windows OS computer 
(instead of Linux). 


"project is set to slow speed"....de Ken W6HHC 


NORTHERN Don’t miss the LARGEST single day show in the U.K. 


AMATEUR 
») RADIO 

SOCIETIES 
A ASSOCIATION 


Radio, Electronics and Computing Exhibition 


by the Northern Amateur Radio Societies Association at the 


on Sunday, April 10", 2016 - Doors open at 10:30 a.m. 


Why not come to the Norbreck rally in Blackpool! This will be the 54" rally organised by 
NARSA, an association of over 40 clubs from the North West, and will feature: 


Over 50 traders - radios, aerials, computers and components at bargain prices 
Over 40 club stands - come and find out about YOUR local club 

Bring and Buy stand - organised by radio amateurs for radio amateurs 
Construction Competition - run by the Warrington ARS (www.warc.org.uk) 

The largest single day rally in the UK - run by NARSA for over 50 years 

RSGB book stand - several local and national officers usually attend the rally 
Radio talk in on S22 - listen in to make sure you get the latest travel information 
Facilities for the disabled - all the stands are on one floor with wheelchair access 
Hot and cold food and drink available in the hotel at reasonable prices 

Morse Tests - more info on the Region 3 Website - www.rsgb-region-3.org.uk 
For the latest information on the rally visit the NARSA website - www.narsa.org.uk 
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In the first part of this article found in CQ-DATV 31 we delved 
into DATV in a very general way noting experiences we had 
along the way since 2002. In the first article we mentioned 
where do we start? 


When starting a repeater for example the overall picture will 
be different depending on circumstances within your area of 
operation. I mentioned that I thought DVB-T was the better 
way to go and using MPEG 4 it will give you more room to 
add extra transport streams, if that’s the way you want to go 
with the added bonus that HD can be added if required down 
track. 


It therefore would be desirable to sit down with those 
involved and map out what your requirements might be. You 
may want different receivers for different area’s or different 
input frequencies. You should keep in mind that FM is still the 
cheapest way to get into ATV. 
Here in Australia we are lucky that we have Mini-Kits 

) where Mark has a range of 
different kits available to cover all your FM requirements. 


Extra things you may wish or desire could be: 


1. Quad viewer - you will need some form of VDA as 
normally no loop through facilities are provided. ( I prefer 
to use VDA’s) 

2. Automatic audio level controller and metering - some 
form of by-passing required either when board is 
removed or you may want to remove it remotely. 

3. Skype interface 

4. Watermarks on transport streams — make sure you can 
adjust the levels to prevent burn-in. 
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5. Provide extra transport streams — HD etc. 


6. Small LCD screen with audio metering and switcher for 
monitoring when required. 


It is much better to think of these things now rather than 
later even if you don’t fit them. Over the Christmas and New 
Year Holiday period I managed to knock-up a system as 
shown in the photo. 
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The system has individual VDA’s on the inputs so as to feed 
the quad box and monitoring switcher. A separate unit holds 
the WD mini player and tone oscillator. The control of the 
system is via a PICAXE - 28X2, no DTMF tone decoding has 
been fitted, however that could be provided by updating the 
software as I had fitted a DIMF decoder. We have never 


operated with a DTMF system ever. The space at the top is for 


the exciter amplifier @ 1w and filter and main 100w power 
amplifier (25w DATV). The modulator is a PVI unit which has 
its own problems as I have mentioned before, like re-booting 
on loss of input signal and audio distortion when feed from 
low impedance ADA unit. 


200ys Y2~TvL 


S 


Y2206eaVU~ 


The FM receiver is a modified Scientific Atlanta B-Mac 
receiver fitted with a PAL output board fitted at the bottom of 
the rack. The digital receiver is the Strong STR-4950E which 
allows DVB-S and DVB-S2. 


There are a number of power amplifiers around for amateur 
use plus you can always use an ex commercial unit. 
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a. Mini-Kits 
b. DGOVE 
c. KL6HTV 
d. W6PQL 


Just to name a few. 


Now what about the 23cm input from your own QTH, for FM 
there is not alot available. DGOVE and Mini-Kits provide a 
nice arrange of units. Comtech did have TX modules but 
aren’t my favourite due to excusive field tilt, however these 
units maybe still available on eBay. 


You should read the relevant information regarding these 
units as found on a number of sites, including: 


and 
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This page also has information on the digilite system and the 
DATV Express Project can be found at 


Also the DATV - DTX-1 is available from the BATC shop for 
members or checkout 


Note that Stefan has a complete range of digital options from 
SR-Systems e.K. 


My own rack for ATV as shown consists of (from the top) 
Monitor and audio OSD level indication, Waveform monitor 
Audio Level source indication, OSD unit and Spare VDA’s, 
23Cm FM receiver, Yaesu radio, Input switcher and test/Ident 
Generators, Test signal switch-Leitch, Off-Air Olin HVBT- 
2000B, Patch panel-RF, DATV TX-1287 DVB-S and DVB-S2 


23cm 4 Watt transmitter. 
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LG OLED-UHD-TV top quality 


Klaus, DL4KCK 


My new flat OLED-UHD-TV 55EF9509 from LG (South-Korea, 
assembled in Poland) is very light-weight in spite of it's 55 
inch screen, has a very thin body and a price range of 4000 
Euro like my 10 years old Philips LCD-HD-TV (42 inch). 


The OLED is showing the best display quality possible today, 
the "organic light emitting diode" pixels exhibit unknown 
resolution and colour range when fed with good UHD videos 
from TV satellite and YouTube 4K. The "real black" ability is 
better than with expensive UHD beamers and even 4k DLP 
cinema projectors. 


Another point is the excellent 
Stereo-3D display quality with light- 
weighted passive 3D glasses. 


An incoming 3D-TV signal from a 
Sky receiver or from one of many 
smart apps (fast online connection 
needed) is identified and displayed 
automatically in 3D, no flickering 
included. 


@ 3D-Blu-ray-Disks are displayed in 
Full HD resolution also vertically, 
opposite to passive 3D-HD screens. 
The OLED-UHD-TV is ready for HDR 
videos - a special test video 
downloaded from 
http://demo-uhd3d.com/ and played 
back from a USB-Stick is switching 
the screen to HDR mode with very 
bright contrast levels possible only in 
some Dolby-Vision laser projection 
cinemas until now. 
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Thanks to the embedded HEVC decoder also the first DVB-T2- 
HD tests in Germany are displayed, as well as Netflix or 
Amazon Prime 4k movies. 


The internal WebOS software from LG provides an Internet 
browser, ready to show even online HD videos like the one 
available on the AGAF web page at: 

www. agaf.de/2015_HAMRADIOspezial2_DLOKAR_1080p25.m 


p4 


dotMOBI 


LL = im om lel sss ed 


Email editor@cq-datv.mobi to advertise here 


Page 19 


GPS disciplined 12GHz Frequency 


Counter (G3RFL design) — Follow up 
By David Holden G3WUN 


Having been involved with the sales, technical support, and 
use of test equipment for a large part of my career, any 
article or project relating to this subject immediately gets my 
attention. John’s design [1] in Issue 26 ‘ticked a number of 
boxes’ for me: 


e The project uses a PIC - !’m keen to learn more about PICs 
and PIC programming 


e Fase of construction - PCB production and some SMD 
assembly 


e High frequency capability - my existing counter stops at 
IGHz 


However, I didn’t have a Rubidium-based oscillator as used in 
the original article but did have a home-made GPSDO sitting 
unused in my shack. My GPSDO was based on a design by 
EI9GQ [2]. 


This was built to provide 10, 5, and 0.1MHz outputs for 
general use. It did however, require some modification as 
explained later. Consideration was therefore given as to 
whether it could be used in place of the Rubidium oscillator. 


The frequency stability of a GPSDO is restricted by many 
internal noise sources - OCXO instability, GPS receiver timing 
jitter, voltage reference noise, temperature variations, power 
supply noise and instability, etc. However, the resulting 
stability should be superior to that of an uncontrolled OCXO 
oscillator and comparable to that of a Rubidium-based 
oscillator, at least for most amateur requirements. 
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Construction 


Step 1 

Having decided to start the project, examining the 
specification of the Rubidium oscillator indicated that the 
output was 0.5V rms sine wave, whereas my GPSDO was a 
(rough) 3.0V peak square wave. This obviously needed 
attention so the GPSDO 10 MHz output was filtered using a 
10MHz LPF design as described in another GPSDO project by 
YO4HFU [3]. After filtering, the output was a 1.5V pk-pk 
(0.5V rms) sine wave. 


Step 2 

Was the construction and assembly of the main pcb. This 
progressed smoothly until the time came to test it. When first 
powered up, the LCD displayed rows of blocks. This resulted 
in many emails to and from G3RFL (thanks again John). 


The lack of display was due to an I2C addressing issue - the 
display’s hard-wired addressing options were 20 to 27 
whereas the required software address was 4E. Then, with 
modified code and temporarily using a 10MHz xtal osc ‘block’ 
as a timing source, all seemed well. 


Step 3 

The 12GHz ‘front end’ used a pcb (unpopulated) [4] and a 
‘Designer Kit Housing’ - a nice milled aluminium enclosure 
[5], both sourced from a US company. 0603 SMD devices 
were purchased in the UK and assembly went ahead without 
any issues. A (nominal) 12V to 5V regulator was included in 
the housing to avoid the risk of accidentally applying more 
than 5V to expensive silicon. 


Step 4 

The 10MHz input from the GPSDO was connected to the pcb, 

directly to the Rubidium oscillator connections in the original 

design. The Lock signal input line was taken to OV. The down- 
side is that ‘Standard Locked’ is always displayed. 
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Photo 1 - Front End. (PCB is 1”x1”) 


Future modifications may result in providing a ‘Lock’ signal 
output from my GPSDO. 


Step 5 

Is the point at which many of my projects grind to a halt — 
installing the electronics in a housing. In this instance I 
decided not to fall into my usual trap and try to squeeze the 
electronics into as small a case as possible, but leave room 
for future additions. 


Photo 2 shows the 12GHz ‘front end’ mounted on the back 
panel and connected to the main pcb with semi-rigid coax. 
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Photo 2 - Final Assembly 


Adjacent is a simple supply filter, then a DPDT switch, this 
selecting the incoming GPSDO 10MHz signal (BNC socket) or 
output of the 10MHz oscillator block (top) to the counter 
circuitry. More portability is thereby possible - at the expense 
of accuracy, by avoiding the need to use the GPSDO. 


One of the benefits of the acres of empty space and, contrary 
to normal test equipment practice, the use of a plastic case, 
is that it leaves the potential for incorporation of an OCXO or 
even a full GPSDO (and antenna) for increased portability. 


Final thoughts 


This was an enjoyable project to complete. 

It satisfied my objectives — and confirmed how much more I 
need to learn about PIC programming and the use of 
Microchip’s MPLAB software! 
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If I were to start again, in view of my own final layout I might 
re-orient the MD506 and perhaps use a double-sided pcb. 
The latter for no other reason than to simplify the +5V track 
routing and for usual RF screening practice - though as 
suggested in the original article, no adverse artefacts were 
noticed by the use of a single-sided board. 


Most components were from the ‘junk box’ though the ‘front 
end’ and a few other items resulted in a total cost of 
approximately 80 GBP. 

A fully assembled ‘front-end’ alone, from 

http://www. rfbayinc.com is 260 USD (approximately 173 
GBP) 


Commercial counters with this capability would of course cost 
significantly more than 80 GBP. 


Bibliography 


[1] G3RFL 12GHz Counter (Issue 26) 
http://cq-datv. mobi/ebooks. php 


[2] EI9GQ GPSDO 
http://homepage.eircom.net/~ei9gq/gpsdo.html 


[3] YO4HFU GPSDO http://www.gqsl.net/yo4hfu/GPS.html 
[4] Front-end PCB (Ebay): http://goo.gl/DXD/7Ou 
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This was a London Taxi cab converted into an outside 
broadcast unit by ATV enthusiasts living in the Cambridge 
ATVs first OB unit, unless you know better! area. We do not have a full inventory of the equipment on 
rs ot = board, but it was equipped with a 70cms ATV transmitter and 
a home built Saticon Camera. 
The various crew tasks were involved a multi-skilled camera 
man who had to operate the camera and point the aerial. 
There were various signs on the vehicle including 'please do 
not use the lavatory whist stationary’, although its doubtful 
this facility existed. Other modifications to this txi cab were 
the radiator cap which was an old soda syphon top. 


The camera was built by G8FY and the actual cab belonged to 
the Matilda Resurrection group and was originally purchased 
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Right wall G2WJ CCU, G3KKD CCU, and Matilda OB 
reception control. Romford mixer and master control 


gear is hidden at the left 


The highlight for Matilda was to appear on the BBC television 
programme Panorama. This followed a visit to an ATV 
convention by the Panorama film crew. 


It was also of the star of the 1957 Dagenham Show as the 
pictures above depicts. 


CQ-DATV would like to express its thanks to Simon Hall (son 
of Bill Hall who we suspect took the photographs). 


Thanks Simon! 


Ted Mitchell G3GZW assembled the 70cms 10m and 
4m aerials using the electricity peoples ladder 
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By Michael Edwards G8CPF 


The thought of building an antenna to receive the Ham-TV 
transmissions from the ISS can be quite daunting .... Will it 
have enough gain ? .... How accurately does it need to be 
tracked ? etc, etc. Most will by now have seen the excellent 
systems produced by the BATC/ARISS team, and have 
marvelled at all the effort that must have gone into it. 


WEL weecis if you are satisfied with getting a short glimpse of 
the signal ... just to say "It CAN be done"... then here is a 
very simple way of achieving it. 


During the latter years of my working life I was required to 
build an antenna that would receive signals from Low Earth 
Orbit satellites operating on 150MHz & 400MHz. Some of 
these satellites had been in orbit since the 1960s, and signal 
strengths were expected to be very weak. 


Drawing upon Amateur Radio knowledge and experience I 
was able to re-scale the Short Backfire Antenna design for 
150MHz, and to incorporate another one for 400MHz at its 
centre. This way it was possible to keep reception of both 

signals "phase centred", which was a project requirement. 


Results were surprisingly good, enabling us to receive signals 
from horizon to horizon on most passes, and even to detect 
signal at 2deg BELOW the horizon in some instances!.... all 


open well elevated site.... 


The Short Backfire Antenna takes the form of a sort of "flat 
dish" !?....i.e. it has a solid reflector with the active element 
placed at its "focus"...... 
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However, its beam-width is much broader than that obtained 
from a conventional dish .. being almost hemispherical. Its 
design seems to enable signals from almost any angle to 
experience multiple reflections, ending up at the active 
element.... The design can be further improved by adding 
extra "choke rings" around the circumference, as evidenced 
by their use in the best type of GPS antennas. 


So, with the "grey cell" still twitching, a journey to the 
hardware shops was called fon........ 


What was needed was a circular metal pan of 2 wavelengths 
diameter, with vertical sides half of a wavelength 
tall...... perhaps a frying pan , or, even better, a cake tin! 


Frying pans tended to have a curved base to the wall, and 
were heavy and more expensive.......... 
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But at HomeSense I discovered a very cheap(less than £4) 
cake tin that had the almost perfect dimensions..... 27 cm dia 
x 6.5 cm tall. 


Aim to mark out the exact centre on the back of the pan, to 
drill for co-axial connection to the active element which 
should be mounted a quarter of a wavelength above the 
internal surface. 


I would suggest to use a long-shanked, through-hole, chassis 
mount coupler (either sma or bnc) at this piont, to give the 
possibility to adjust the spacing of the active element for 
perfection! A quarter wave of hardline(fitted with the 
appropriate plug) is ideal to double as both feed and support. 


A circular reflector (half wavelength diameter plus 5%) will 
be needed, mounted at a further quarter of a wavelength 
above the active element.... Again, ideally its' spacing could 
be made adjustable with a threaded rod.... e.g. nylon bolt. I 
drilled and tapped a hole to take this, in the centre of a 
CD/DVD Multipack lid, which, glued with silicone to the base 
of the pan, makes a good "radome" over the entire active 
element assembly. Best 73... de Mike in Minehead ...G8CPF 


One will note that I have been using the term "active | 
element", rather than "dipole"....... In fact, so far, I have only I i 
used a linear dipole as the active element..... OK, everyone | 


will be saying "You need a circularly polarised element with | r 
opposite sense to that transmitted due to the reflection from == —F > \ at ; ES rer 
the backplane" ..... Maybe ideally you do...... but, as can be G&S P amas 


seen from the photo (top right), a simple dipole will give 

surprisingly good results ..... possibly because of the -Forall the missing. 
depolarising effect of the multiple reflections encountered in a Pieces ‘of Televisio 
Short Backfire Antenna. - 


There is always the opportunity to improve upon a basic _-¢ 
design... so I hope that sales of a particular size of cake tin r’ 
will suddenly rocket when you all give it a try...Good luck..... sy 
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Assembling a temperature controlled 


soldering station 


By Mike G7GTN 

When the heating element failed in my original Weller TCP45 
soldering station went looking around for another soldering 
solution as a back up to the hopeless Antex iron I was left 
with. The online auction sites are totally awash with Hakko 


clones and in particular the 936 as a long since retired model. 


I set a budget and went looking to see if possible to build (or 
assemble a slightly different version of this) I knew that I 
wanted at least some type of more modern digital type 
readout, instead of the pure analogue panel markings on the 
original manufacturers unit. 


Figure 1 — Pre assembled processor control module 


Well my budget was a lowly £20, so was a challenge from the 
very start. Firstly obtained the fully built controller as shown 
in Figure 1 for £5.76 then next came the soldering iron, these 
will often be called pencils and have names such as T12 
handle or Hakko 907 if you do a search. My iron came in at 
£2.20 complete with a useless conical tip. 


Next major dilemma was me doing any metal-work to be able 
to house this. Looking more closely at Figure 1 and the 
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Old laptop power brick used as Power Supply 


precision cut-outs required I then totally lost my nerve and 
went mad and spent £10.77 to purchase a pre-punched 
anodised enclosure. The benefit was that has all of the panel 
markings already done and finishes the project very nicely 
and certainly ahead of what my very basic metal working 
skills would have ever allowed me to achieve. 


With purchasing a pack of ten clone tips for the iron the total 
came in at a whopping or more like fully eye watering £20.73 
so I did manage to go wildly over my total budget for this 
project! 


In a bid to regain some financial control over the quite 
spiralling costs I decided to use an old 19V 3.4A laptop power 
brick to get to a 45W capable controller, but oh dear unless 
this was opened I had no space in the enclosure to be able to 
make connections via the switch for the mains input. Instead 
I had to solder connections to these points and had to resort 
to the old favourite hot glue (desperation fixer) Whilst I do 
not intend to be putting my fingers inside when powered on, 
you must make sure you use safe and appropriate techniques 
when dealing with mains powered appliances. Even bad 
examples can prove to have some value in learning. 
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Chief operator getting ready for some soldering fun 


Yes I should have selected a more appropriate power supply 
from the start and certainly at a minimum employed the use 
of good quality heat shrink tubing on all mains potential 
connection points. Think is time to quickly close the cover on 
this hot glue extravaganza project. 


Did it ever solder well? Yes it certainly did with the right 
operator behind the iron... 


References 


If you are very keen then you could even construct your own 
controller system based on an Ardunio, one such design that 
uses a 16X2 LCD can be found using the link 
https://hackermagnet.com/portfolio/soldering-station/ 
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The problems of still pictures and flash 


guns Part One 
By Trevor G8CJS 


In the last few issues I have been explaining the use of 
Bridge Cameras for filming, yes it has centred around the 
Samsung NX 500, because I own one and it is a replacement 
for the Canon S95 which I wrote the earlier CQ-DATV articles 
around. I have tried not to make the advice too model 
specific and keep the hints and tips as wide as possible. 


In this issue I would like to talk a little about shooting stills, 
which have slightly less ATV uses, unless it's to write and 
illustrate an article for a future edition of CQ-DATV...hint. If 
you bought a bridge camera rather than a dedicated movie 
camera, it's a good guess you might want to take stills so you 
may find this useful. 


Early Flash 


I would like to start with flash photography and some of its 
technical problems. The first one being flash sync. There are 
several problems to get right and the main one is to get the 
flash to light up when the camera shutter is open. 


The original way used to be open the shutter fire the flash, 
and close the shutter, by original I am referring back to the 
blue one shot PF1i bulbs..Before Ian adds any illustrations of 
magnesium troughs, held above the photographers head...I 
am not that old. 


The blue one shot bulbs that went off when you applied a 22v 
battery and temporarily blinded you, took time to ramp up, 
so the camera had a flash sync logic that fires the bulb and 
the after a short delay opened the shutter, it was called M 
sync and was selected by a M or X position switch. 
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Early One shot bulb flash 


This worked well with the more complex focal plane shutters 
of the SLR cameras, which had a two a curtain shutter. the 
first one obscured the film and when operated slid away to 
allow the film to be exposed, before the second curtain closed 
the path. 


If you selected a shutter speed faster than 1/60 then the 
second curtain travelled with the first curtain as a sort of 
travelling letter box, this was not a problem with the bulbs 
that stayed illuminated for a duration long enough for the 
letterbox to travel across the film. 
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This all changed with electronic flash which performed 
differently, first it needed triggering when the shutter was 
wide open (X sync) and it only illuminated the scene for 
typically 1/10000th of a second so the shutter could not be 
put into travelling letterbox mode and had to remain open for 
1/60th or 1/125 (depends if it was a vertical or horizontal 
shutter). 


Not all cameras had focal plane shutters, it was an SLR thing 
that allowed you to look through the actual lens that took the 
picture. This did affect modern digital cameras, which have 
various types of shutters from electronic to mechanical so 
you need to check sync in the instruction book. The Samsung 
NX 500 has a limit of 1/200th of a second. 


The next problem was exposure and this is locked into the 
physics. Flash lit pictures suffer from a poor depth of lighting, 
because the light source is near to the subject, so if it travels 
6m to illuminate the subject it will be considerably reduced in 
brightness at 12m. Unlike the sun which has travelled 95 
million miles to our subject and has another 95 million miles 
to go before it diminishes in brightness, by the same laws of 
physics. This means the exposure varies with the distance 
from the light source to the subject. 
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Second Curtain First Curtain 


Focal Plane shutter 


Very early systems locked the exposure (iris) setting to the 
focus setting so moving the focus further away increase the 
exposure. This was never good and soon the electronic flash 
guns, were adorned with the word computer flash, don't get 
carried away this was a very crude light computation. You 
told the flash gun the speed of the film in ISO and it told you 
the iris setting for the camera (shutter speed was a little 
redundant, leave on 1/60th). The flash gun lit up and had a 
small sensor to measure the reflected light, and when 
sufficient light had illuminated the scene it switched off, so 
the scene illumination was controlled by the duration of the 
light not its brightness. 


Early 
Computer 
Flash 
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These flash guns often had multi iris settings labelled red 
yellow and green, so you had a choice of Iris settings and 
these were achieved by putting ND filters in front of the flash 
gun sensor to reduce the returning light. These flash guns 
still exist today can be found on eBay or charity shops and 
only have one contact and return, so the only information 
exchanged with the camera is the trigger, illuminate now 
command. 


Technology marched on and the flashguns grew a greater 
level of complexity and talked more to the on-board 
computer of the modern digital camera, this produced more 
connections between the camera and the corresponding flash 
gun for better communications, usually through the same 
mechanical camera shoe, and the word TTL (Through the 
lens) was born for flash photography. The problem was lack 
of a common standard across manufacturers, so compatibility 
issues arise. The small flash gun that comes with the NX 500 
has 7 connections, but then it is powered from the camera 
battery, so that probably accounts for two of the connections. 
The shoe has a large centre pin so it is probably compatible 
with an old single contact flash gun providing you can figure 
out the exposure (I have not tried it). 


NX 500 note the 
seven connections 
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Once we have the light flashing, illuminating the scene and in 
sync with the shutter, and the correct exposure, we have the 
age old problem of, flash on camera produces poor lighting, 
poor depth of lighting, ugly shadows and red eyes. The 
shadows are because it is a hard light source, i.e. a small 
light source, red-eye because it is too near the lens and poor 
depth of lighting because it is too near the subject. You can 
see these limitations every day. The family meal where a 
pictures is taken of everyone present from the head of the 
table and the light falls off so the end of the table is in 
darkness, portraits against a wall with an ugly shadow on the 
wall, red eyes if the lens is a long focal length, although 
modern software will often fix this in the camera and make a 
copy of the picture with it removed, it just a menu fiddle. 
Some of the problems are fixable, the most popular is bounce 
the flash of the ceiling, only works on white ceilings, so the 
light source is not a point light source it is the size of the 
ceiling bounce and the depth of lighting increases because 
the light has travelled further. You need a flash gun that can 
be aimed at the ceiling and this is not the case for the small 
flash gun that is included 
with the NX500, there is a fix 
but it is expensive (getting 
on for the same cost as the 
camera). Also the exposure 
is changed as the bounce 
path reduces the light by 
several stops, Some of the 
flash guns with tilt heads 
have a forward facing sensor 
to do the calculations and 
automatically correct the 
exposure 


In Part 2 we will be looking 
at better solutions to get 
better flash pictures 
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By Tomtom, DLIMFK, from Munic 


Watching the output spectrum of FM-ATV transmitters there 
are more peaks at high video frequencies, the deviation is 
dependable on pre-emphasis effects. Line frequency in 
Europe is 15625 Hz and was used in old Rhode&Schwarz test 
generators for AM-TV alignment. According to German ATV 
repeater sys-ops some telecom authority controllers have 
employed small generator boxes with 15625 Hz - 1 Vpp 
output to check the ATV-TX rf output. FM-ATV repeater 
license regulations are limiting the deviation to 3,5 MHz when 
using 13 and 23 cm bands. Citing the license document: "For 
transmissions on bands between 1240 and 2450 MHz the 
maximum bandwidth is 16 MHz at -40 dBc. Above 3400 MHz 
the maximum bandwidth is 18 MHz at -40 dBc. A sound sub- 
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carrier at 5,5 MHz is recommended, more sub-carriers 


are 


allowed, but in total not extending the maximum bandwidth." 


Now using Carson functions the FM signal bandwidth B is set 


by Fmax and the modulation index M: B = 2 x Fmax x 
The maximum deviation D = Fmax x M. 


| IC tut A COIS 40eew 
| @en.ees 


(M+1). 


In several documents for Fmax the PAL colour sub-carrier 


frequency 4,433 MHz is used. But the video signal can 
to 6 MHz, only limited by an input video filter at 5 MHz 


extend 


threshold value. Knowing the maximum deviation we can 


employ the Bessel functions with an interesting effect 
included. 
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Transmitter power is shared between carrier and sidebands, 
but there is a special deviation value where the carrier power 
is zero! Taking Fmax = 5,5 MHz and modulation index of the 
first zero point at 2,4 MHz deviation we get: 


Beginning adjustments we are giving the wanted modulation 
frequency (sinus) for the appointed bandwidth into the video 
input (75 Ohm) with 1 Vpp. Now turning up the modulation 
from zero level only the carrier peak is shown on the spectral 
analyser. Soon there are 3 peaks and more (sidebands), and 
at one point the carrier peak in the middle begins to decrease 
- go on cranking up the modulation value until the carrier 
peak is gone below noise level. Ready! 


% 
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@ 
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This adjustment feels like a "dip" control - getting near the 
zero carrier point this peak is moving faster. Turning 
modulation up too much, the carrier peak comes back again. 
This way any FM-ATV station is set up to license conditions 
very easily - the modulation level is always 1 Vpp, but the 
output bandwidth is limited by lower deviation than in 
broadcast installations. 


Video AGC for ATV 


Employing a video AGC (automatic gain controller) chip like 
MAX7452 is a simple solution to limit the TX output 
bandwidth. But - an incoming ATV signal with wrong video 
level gets "levelled" without letting that ATV station known 
that the level is wrong. I think this "automatic levelling" is 
only suitable on ATV links, on ATV repeater outputs it is 
better to "cut" any signals above 1 Vpp. 


The chip MAX7452 shows a problematic performance with 
deviation adjustments - the input level 1 Vpp at 16 KHz gets 
leveled to 0,3 Vpp, switching off the AGC function it is 0,6 
Vpp. Only with much higher input levels the AGC chip gives 
out 1 Vpp at 16 KHz. Please be aware of this behaviour to 
avoid a Surprise... 


Source 
http://www.dlimfk.de/Projekte/DBOQI/Pegeln/index.htm 
Translation Klaus, DL4KCK www.agaf.de 
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Caption contest A ay 
a 


Some of the printable suggestions as to a suitable caption to 
the picture: 


"If you don't move, we could send this picture by slow-scan" 
- G8KZN 


"T thought you were transported to Australia" - Richard 
Carden VK4XRL 


"You look hard up for a good read why not turn to CQ-DATV, 
birthday issue." Richard Carden - VK4XRL 


"You must be from CQ-TV frozen in time." (details with held 
by the editor) 


"Can't be easy getting a static address in Knaresborough" - 
Trevor 


"This Guy is a right dummy. He is doing mobile ATV on his 
bike" - Mark Hoey 


"I don't think that you have quite got the hang of your new 
tanning sun bed!" - Ian 


CQ-DATV 


’ Followed all over the world 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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lan Pawson - G81 QU Trevor Brown - G&8&CjS 
Terry Mowles - VK5TM 
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Want to be notified when issues of CQ-DATV are 
published? Then join our . 
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Is this the latest issue of CQ-DATV? to go to our 
web site to check to see if there is a later edition available. 


Component side | 


http://cq-datv.mobi __ 
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Editorial 


So we have passed our third birthday and can start looking at 
what we want to achieve in year four. Although we are as 
topical as a magazine can get, we are limited by only 
appearing every month, but the gaps between production are 
we hope filled by our Facebook page which has a growing 
number of friends and visitors and of course there is the 
DATV group 

https://groups. yahoo.com/neo/groups/DigitalATV/info 


Things that often work better in Magazines are the 
constructional articles and John our resident Construction 
Guru has put together another project, this time it is an 
Antenna direction indicator with a TFT screen display, using in 
expensive components, that John has sourced from the 
Internet. 


We are also looking at H265 coding and if it will deliver any 
advantages for DATV H.265 supports HD video very efficiently 
and has almost twice compression of H264, but the latency is 
much longer than H.264. because it looks forward at more 
video frames, it is very also processing intensive. 


Trevor has been looking again at bridge cameras and this 
time he is exploring the still side of it capabilities and the 
advantages and disadvantages of flash lighting. 


February also so our first school ATV contact with Tim Peake 
GB1iSS & Royal Masonic School for Girls, UK. GB1RMS 
https://www. youtube.com/watch?v=KAMKAaSB4Mc 


Tim also sent a message to the staff of the Perth Royal 
Infirmary for taking care of his mother-in-Law (I bet that 
picture is framed and hanging in the hospital) 


http://www. bbc.co.uk/news/uk-scotland-tayside-central- 
35578594 
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It's all far cry from the 1950's pictures of Matilda we covered 
in the last issue, but good to see that ATV is receiving main 
stream news coverage in 2016 as it did back in the Matilda 
days. 


CQ-DATV Production team 


CQ-DATV,. | 


Fi Like us on Facebook 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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STM students designing antenna to receive data from 
STMsat-1 Credit: STM 


HamTV school contact - a world first! 


Thursday 11th February 2016, at 18:11 UTC, an educational 
ARISS radio contact took place at the Royal Masonic School 
for Girls, Rickmansworth, United Kingdom. The school contact 
was operated by Tim Peake, KG5BVI in the frame of the 
Principia mission. 


It was a historic event: the radio contact was enhanced with 
video! Tim Peake activated the Ham Video transmitter on 
board Columbus. 


As far back as the year 2000, a proposal for an ATV system 
on the International Space Station was submitted to the 
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DATV News 
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ARISS Project Selection and Use Committee by Graham 
Shirville G3VZV. 


November 2002, a request for amateur radio facilities on the 
then under construction Columbus module was submitted by 
Gaston Bertels, ON4WF to Mr Jorg Feustel-Buechl, Director of 
Manned Spaceflight and Microgravity Directorate of the 
European Space Agency (ESA). 


The request was to install wideband amateur radio antennas 
on the nadir of Columbus, facing the earth. With such 
antennas, the on board amateur radio facilities could be 
extended to amateur TV. 


In 2003 the request was examined in detail and finally 
accepted. ARISS would pay for the development, 
manufacturing and qualification of the antennas. ESA would 
support the installation cost. 


ARISS-Europe started a funding campaign, all donations 
being published on the website. 


In 2004 coaxial feed throughs were installed on the port cone 
of Columbus. This was needed for accessing the antennas 
with feedlines from inside the module. 


In 2005, the Royal Belgian Amateur Radio Society (UBA) 
signed a contract with the Wroclaw University of Technology, 
Poland for the development and manufacturing of the 
antennas. Whereas initial plans were for UHF, L-band and S- 
band antennas, only L- and S-band antennas could be 
ordered by lack of funding. The cost of the project was 
47.000 Euro. 


Early 2006 the antennas were delivered to ESA. Meanwhile 


main Columbus contractor EADS and subcontractor Alenia 
Spazio had reviewed mechanical and thermal constraints. 
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DATV News 


Wroclaw University proceeded to qualifications tests (cost 
3.000 Euro) and the antennas failed. 


In 2007 an additional contract was signed with the Wroclaw 
University for the development of modified antennas. This 
amounted to 36.000 Euro. These antennas were accepted 
and installed on Columbus, October 2007. 


The cost of the antennas finally amounted to 86.000 Euro 
and was covered by a wordwide funding campaign. 


ESA supported the total installation cost of the antennas, 
including feed throughs and coaxial cables. 


After the successful launch of Columbus and its integration 
into the International Space Station complex, an ARISS- 
Europe working group started a study for the development of 
an amateur television transmitter on Columbus, using one of 
the the S-band antennas. 


A debate started between the supporters of analog television 
(ATV) and the proponents of digital television (DATV). The 
working group, which met monthly per teleconference, made 
progress, but was stuck by the lack of funding. 


As time went by, the debate on ATV versus DATV evolved as 
to the advantage of the latter, but no funding was in sight... 


Then, suddenly, supported by the enthusiasm of Italian 
astronaut Paolo Nespoli IZOJPA, who had performed many 
ARISS school contacts during his 2010-2011 expedition 
aboard the Space Station, at the initiative of AMSAT Italia, an 
Italian manufacturer, Kayser Italia, presented a project for an 
amateur radio DATV transmitter to ESA’s educational 
services. 
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In 2012, this proposal was accepted and ESA signed a 
contract with Kayser Italia for the development and the 
manufacturing of a DATV transmitter on S-band. 


This transmitter, dubbed 'Ham Video', was installed on 
Columbus and ESA transferred the custodianship of this 
equipment to ARISS. 


It was a long way, spanning sixteen years, from the initial 
proposal to the first ever HamTV school contact. 


A new era opens for ground station operators, interested in 
receiving digital amateur television from the International 
Space Station. A technical challenge already met by a few 
ground stations in Europe, USA and Australia. 


Long life to HamTV and success to the pioneering ground 
stations, world wide! 


Gaston Bertels, ON4WF ARISS-Europe past chairman 
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Digital Amateur TeleVision 
Exciter/Transmitter 


now available from 


A more affordable DATV exciter can now be ordered 
Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many 
variations of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

Requires PC running Ubuntu linux (see User Guide) 

Price is US$300 + shipping — order using PayPal 


For more details and ordering 


www.DATV-Express.com 
register on the web site 
to be able to see 
the PURCHASE page 
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By G3RFL 


In the last issue of CQ-DATV, I introduced a TFT screen that I 
purchased on eBay. And interfaced via a PIC to display some 
rather attractive colour bars. 


In this issue I want to show you how I have interfaced it to 
an antenna rotator. 


A three axis magnetic sensor indicates the direction of the 
antenna, attached above rotator, which supplies I2C data to 
indicate three-axis positional information. The sensor is the 
Honeywell HMC5883L, I bought 10 for £6 on eBay, and it 
pays to shop around. 


vot o% 
rh - + 
“48 

> ine 


 HMCSBSSL jucr: 
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I just use the “X” & “Y” values which are 16 bit as I merely 
rotate my aerials, but for someone wanting to track the 
International space station and needs to add tilt “Z” to the 
aerial system, this magnetic sensor is ideal, but for this 
article lets remain in 2D and restrict ourselves to terrestrial 
contacts and kick E.T. into the long grass for the time being. 


I2C data is a two wire interface plus OV, data SDA and clock 
SCL. I hard drive these direct from the PIC ports because we 
have a long lead and need to reduce the impedance to stop 
RF and cable capacitance problems also we are only driving 
one device. 


The PIC communicates to the TFT LCD RGB 320 X 480 pixels 
using the SPI format...in my case the speed of the I2C is 
around 1MHz. The I2C Comms first asserts a START logic 
then the SENSOR checks is it me and is it read or write then 
does its stuff. 


The Sensor is set in INIT to point to six BYTES in its registers 
starting with “X” MSB “X”LSB “Z” MSB “Z” LSB “Y” MSB “Y" 
LSB. Each read the master (PIC) returns an ACK but on the 
last byte in sends a NACK to return the pointer back to the 
beginning register. Then a STOP command finishes that 
stage. 


My software takes these values and compacts them into 3 x 
16bit WORDS that are Signed Integers. 


abs mapinadaa | 


H 


START ADDRESS RW ACK DATA ACK DATA ACK STOP 
condition condition 
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POYNATRON 
TFT LCD ANT ROTATOR 


ce@ = LCD 


Cel = TP 
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12 to 24V INVERTOR 


Not on the PCB 


In our circuit the master is the HMC5883L and the I2C data is 
sent. 


CQ-DATV 33 - March 2016 


MCLR AVoo 
EMUDS/ANO/VREF+/CN2/RBO AVss 
EMUC/AN 1/Vrer-/CNYRB1 PWM1U/REO 
AN2/SS1/CN4/RB2 — PWMI1H/RE1 
ANINDX/CNSRB3 4 PWM2L/RE2 
AN4/QEANC7TICNE/RB4 5 PWM2H/RE3 
ANS/QEB/ACS/CN7/RBS wo PWM3URE4 
Vss 4 PWM3H/RES 
OSC1/CLKIN > Voo 
OSC2/CLKO/RC15 S 
Ld 


Vss 

PGC/EMUCIU 1RX/SDI1/SDA/C1RX/IRF2 
PGD/EMUD/UITX/SDO 1/SCLICITX/RF3 
FLTA/INTO/SCK 1/OCFA/RES 
EMUC2/OC1/IC 1/INT1/RDO 


EMUD1/SOSCI/T2CK/UTATXICN URC 13 
EMUC1/SOSCO/T1CK/U1ARX/CNO/RC 14 


Voo 
EMUD2/OC2/IC2ANT2/RD1 [J 14 


The protocol is handled by a dsPIC 30F3012 and this PIC also 
manages the 320 X 480 RGB pixels of our TFT. 


As you can see pin 18 SDA and pin 19 SCL are the I2C port of 
the PIC so it will interconnect with our sensor. The PIC also 
has SPI output to drive both the TFT and touch screen. 


Yes the software was a major stumbling block as it was my 
first venture into floating point arithmetic and signed 
integers. So after a fairly steep learning curve I did get the 
software up and running and it is available on the CQ-DATV 
download site as a hex file. 


The interface to my rotator is a simple two relay, one 
energised for a clockwise rotation and the other for an 
anticlockwise rotation. The relays are driven by TR1 and TR2 
which are interfaced into the PIC via the resistor network R2 
R3 and R4 R5. 


The relay resistance is 250R so this determines the current 
about 48mA and are LV Relays designed for CARS and can 
cope with very high currents, no good for mains. 


I have also put two push-buttons so you can manually 
operate the relays as well as the AUTO software that is 
activated with the violet box (not shown on PHOTO). 
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So it is a simple matter to finger with a plastic pen the screen 
to indicate the desired direction of the antenna. The screen 
will then illuminate the difference between the two headings 
and this coloured section will then decrease as the beam 
heading moves round to meet the selected direction. 


The construction was on a single sided home etched PCB. 


This is the first real application of this TFT screen; it has a 
refresh screen of about 4 times per second. 


The screens are plentiful on eBay typically £11 at the time of 
publication and I am sure they are suitable for lots more ATV 
projects. 


My antenna rotator also requires 24v DC so I generated this 
with a 12 to 24v inventors, it will supply 3amps and was on 
eBay for £8. I have not added it to the PCB as not everyone's 
rotator will have a 24v requirement and in my case is a linear 
actuator so a bit of relay output track cutting will be required 
to reverse the volts and use both the NO and NC contacts. 
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I now have added a full ASCII font thanks to Lee my son 
MOLMH, he's been a real help with the maths. 


More pictures next page. 
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information and the interchange of ‘dees. 

A video streaming facility at www.t ichenables ~“"''*** - 
repeaters and individual members to ay seen Pivoridwill 


An annual Convention held in the UK where you can meet 
other members, visit demonstrations and listen to lectures. 


Meet other club members at the BATC stand 
at local rallies across the country. 


www.batc.org.uk 
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DATV-Express Project - January update 


report 


By Ken W6HHC 


Art WA8RMC was very busy in January manufacturing a new 
production batch of DATV-Express boards. Twenty-four 
assembled PCBA’s were picked up from the nearby assembly 
vendor on 2016-01-26. The first 4 boards that Art tested all 
came up OK on that day....and so Art tested the rest of the 
boards. USA inventory of DATV-Express boards are now full. 


The EU distribution center for DATV-Express shipped five 
boards....all to a new group of hams working on a new DATV 
repeater in The Netherlands. Art immediately sent another 
batch of completed boards to the EU distribution center to 
replenish that inventory location and relieve a back-order 
from Belgium. 


Charles G4GUO has been doing some testing of H.262 and 
H.265 compression CODECs for video/audio. (BTW - H.262 is 
just the formal name for MPEG2 CODECs.) H.265 supports 
HD video very efficiently...essentially twice the compression 
(averaging one-half the bits per frame) oh H.264. BUT...the 
H.265 latency is much longer than H.264. Part of the latency 
problem is (a) the H.265 algorithm looks forward at more 
video frames before it begins to create a “short hand” 
compression of each frame and (b) the H.265 compression 
algorithm is very processing intensive (Charles reported that 
his four-core 64-bit computer had each core running at 
nearly 100% of capacity). The new Windows-based 
programming effort by Charles can capture video/audio from 
a source, compress it using the FFMPEG codec libraries, turn 
it into a valid MPEG2 Transport Stream and then send it to 
the DATV-Express board where it is turned into DVB-S by the 
FPGA and then transmitted. 
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This new software is all still being worked on, but does 
currently supports H.262 (MPEG 2), H.264 (MPEG4-AVC / 
MPEG4 part 10 ) and H.265 HEVC. At the moment it only 
supports MPEG1 Layer II sound although Charles will be 
adding AAC audio. 


The capturing is done using Windows DirectShow so in theory 
just about any device that has DirectShow support will work 
with it. In practice there is bound to be some device format 
project team does not have support for. G4GUO has tested it 
with 2 different Webcams, an Ezcap capture-dongle and of 
course vMix. It supports the usual range of symbol rates 
200K to 8M and the usual frequency range 65 MHz to 2.48 
GHz. 


On the Yahoo DigitalATV forum, there is a lot of discussion 
that Hauppauge has now released the drivers for the HD 
PVR2 model 157210 capture unit for ubuntu. Grant 
ZLIWTT/VE3 reported that the ubuntu drivers can be 
obtained at the Hauppauge support download area. But no 
one has yet said that they have actually used these new linux 
drivers with DATV-Express and HD PVR 2 unit?? G4GUO 
suspects that the PVR 2 drivers are source code and may 
have to be compiled by the installer to be compatible by 
DATV-Express?? But, perhaps a new distribution by Ubuntu 
now contains the drivers? (Is they any feedback from readers 
on this topic?) 

Art WA8RMC is off in Florida escaping the snow storms of 
Ohio and Ken W6HHC is now happily-married and getting 
ready for ski vacation in the Sierra-Nevada mountains of 
California at Mammoth. 


“project is set to slow speed"....de Ken W6HHC 
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Mike - G7GTN 


Unless you have been hiding under a stone for the last 9 or 
so weeks then you have probably already heard about the 
latest Raspberry Pi called the Zero. This is a very diminutive 
module and at just (68X35MM) in size packs enough 
processing power (1GHz & 512MB memory) to make it very 
useful in your stand-alone home electronic or television 
projects. Whilst developing projects on the more mature 
versions probably makes more sense I decided to set up a 
little development system using this module and a few other 
required accessories. I wanted to be as frugal as possible on 
this project (some things never really change that much) If 
you read through to the end will provide all the eye watering 
financial details. 
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The first thing that you will notice is the use of a single small 
female USB connector which requires an adaptor to convert 

to USB OTG 

you can obtain one of these small stub adaptor cables for as 
low as £1.00 shipped from the UK even. 


Next we have to deal with some form of video output; this 
can be either composite video if you populate the small two 
pin header position or more likely for development purposes 
the HDMI output. But note that the HDMI connection is again 
of the miniature type and some form of adaptor will be 
required. 


Since I never had the desk space or the permission to 
liberate the old LCD Television from the bedroom wall sought 
another solution. I had a good selection of recent VGA flat 
panel monitors and one of these seemed like the perfect 
display to use. Another quick look on eBay and found a £3.58 
HDMI to VGA adaptor box Figure 2 which I duly purchased. 
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Figure 2 — HDMI to VGA adaptor box 
USB Hub 


The next requirement was for a USB Hub to allow the 
connection of a keyboard and mouse as well as a Wi-Fi 
dongle to allow Internet access. For this you will need a 
mains powered HUB as the Zero cannot supply enough 
current to power all these devices together. Since I was 
planning to do some project development the next thing was 
a GPIO break-out to bread-board adaptor kit which I found on 
eBay complete for a very modest £2.81 which even included 
the cable and bread-board. 


Software download & installing 


You need to download and install an operating system on to a 
MicroSD card to be able to do any development of projects. 
This alongside with very comprehensive instructions can be 
found using this web link:- 
https://www.raspberrypi.org/downloads/ 


CQ-DATV 33 - March 2016 


Figure 3 — SVGA screen running the Raspian OS 


With no detectable operating system on the MicroSD card the 
Zero will just appear to be totally dead and even the power 
led will not show any signs of life. You need to have a good 
quality 2AMP + 5V power supply mine coming from a 
redundant Android HP tablet. 


Conclusion & that dreaded price breakdown 


e Raspberry Pi Zero £4.00 

e Adaptor Cables £2.00 

e HDMI to VGA Adaptor box £3.58 
e GPIO Break-out Kit £2.81 


My total came to £12.39 since I already had a HUB and all 
required USB peripherals in stock. The Pi Zero can be 
purchased for £4.00 ($5.00) and these parts will be reused to 
just develop whatever the next project is and then the 
module just removed and finally embedded in to this. 
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Figure 4 -— Zero and Touch-screen mounted on top - 
but we have an issue here! 


Thanks to John G3RFL and his recent experiments for 
pointing out the now reasonably priced eBay TFT touch- 
screen panels some interesting possibilities exist for your pi 
Zero projects as these will sit directly on the GPIO pins. 


But, we lose the ability to make use of all the other IO pins, 
physically even small female cabled headers are too tight of a 
fit and hence stop the TFT panel female headers from making 
a good reliable connection. 


I do see some options to create a break-out type board to 
allow options. Mechanically and creating a very generic multi- 
use project solution could be the engineering challenge 
involved. 
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Situation Vacant: BATC Membership 
Secretary 


The BATC is a club, your club, our club, 
and it's ethos is the advancement of 
amateur television. 


It is run by a volunteers drawn from 
the membership. Your committee 
needs your HELP. 


Can you help the BATC fulfil its role by taking on a task:- 


Membership Secretary. 


Duties:- 

- To oversee the recruitment and enrolment of new 
members. 

- Sending out renewal reminders (postal and email) and 
dealing with the returns. 

- Posting out first magazine for new paper members. 

- Logging subscriptions received and paying the cheques 
into the HSBC. 

- Dealing with members enquiries relating to membership. 


Skills:- 

- Modest use of own computer, logging on and entering and 
amending data into club records. (all is menu driven) 

- Tactful resolution of members queries and correcting errors 
in database and deleting old records. 


Notes:- 


A large proportion of the membership deal with their own 
renewals via the clubs website and no action is normally 
needed from the membership secretary. 
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Ideally the new membership secretary is a member of some 
years standing and would agree to be co-opted to committee 
to have the additional permissions needed to access the 
database, but if any member wanted to do the job but not 
join the committee this would be considered. 


The New membership secretary needs to be UK based 
because of the postal requirements. 


Expenses, postage, stationary, etc. refunded. 


Help and advice will be given from the other committee 
members. 


Time commitment:- 


Possibly 1 to 3 hours a week, with more at times of peak 
renewals. Plus joining in with committee email discussions. 


Formal committee meetings are conducted by Skype and last 
about 1-2 hours several times a year. Ideally attendance at 
the club General Meeting, every other year. 


If you would like to help in running the BATC, or for further 
information, please contact our chairman Noel Matthews 
chairperson @batc.org.uk or the Treasurer, Brian Summers 
treasurer@batc.org.uk 


Posted by Brian G8GQS on behalf of the BATC Committee 
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The problems of still pictures and flash 


guns - part 2 


By Trevor Brown 


In part 1 we talked about using a flash gun and explained 
about the relationship between the short duration electronic 
flash and the synchronisation of the electronic shutter, which 
must be kept slow enough to expose the whole frame at the 
same time. In this issue I would like to point out the 
disadvantages of flash lighting and come up with some useful 
work arounds. 


Direct flash on camera never looks good for a number of 
reasons, first is the ugly shadows it produces, because it is a 
hard light. We define lights as hard and soft by the size of the 
light source, very small light sources produce hard light which 
in turn produces ugly shadows. It does have some 
advantages in that it is useful in portraits for producing 
sparkling eyes. so there is clearly an advantage in portrait 
photography for a mix of both, more later. 


Hard light can be changed into soft light by lighting the 
subject indirectly ie. bouncing the light off the ceiling is 
perhaps the easiest way to achieve this and it works, 
providing the ceiling is a good white reflector (not always the 
case), and you have a flash gun which will tilt or in the case 
of a portrait orientation of the camera pan, but there are 
other solutions such as small diffusers which can be attached 
to the flash gun and will increase the size of the of the light 
source and convert the hard light to a soft light. They usually 
only cost a few pounds, they are often collapsible, so as to 
take up very little room in your camera bag. 


The other flash on camera problem is the depth of lighting, 
the light has not travelled very far from the camera to the 
subject and so will reduce in brightness, as it travels beyond 
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the subject, the only fix for this is to remove the flash from 
the camera and pull it back, behind the camera to increase 
the distance to the subject and suddenly your lighting starts 
to complicate into a full lighting rig. 


Before you make that jump there are one or two tricks that 
work for odd locations. The first is multi flash and works well 
for dark and gloomy static shots like a church interior. You 
need the camera on a tripod and set to a long time exposure. 
You are then free to roam around the church with a hand- 
held flash gun and a camera with the shutter open, hand 
firing the flash gun to illuminate various features, You and the 
flash gun need to be out of shot, when you fire the gun, I 
always find pillars helpful. In this way you have added multi 
illumination to all the various features. Admittedly not all at 
the same time, but on a still who is to know. 
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Flash is very useful for augmenting the Sun, instead of posing 
people looking into the sun, where they invariably screw their 
eyes up, try re-positioning your subject so the sun is behind 
them, particularly if it is low in the sky, you will get a very 
nice back or rim light. Their faces will be dark verging on a 
silhouette, but you can fix that with flash on camera, try not 
to overdo it, this is called flash fill and the emphasis is on the 
word fill. 


One very exciting flash accessory is the Lastolite 20" min 
brolly and flash grip. To this end they have produced two 
excellent training videos, one in a gloomy church with lots of 
back lit windows and then out into a gloomy day and again 
flash via their grip and small brolly (be sure to watch both 
parti & part2). 


https://youtu. be/yOzt57jKCLM 


https://www. youtube.com/watch?v=iIVcN1iPdc8&feature=yo 
utu.be 


I cannot close without a look at ring flash, every watcher of 
every TV crime serious knows the CSI team could not exist 
without ring flash, but did you know it is also used in fashion 
photography. 


This clever adaptation of flash is not new it was invented 
back in 1952. When used in macro photography it provides a 
very even illumination and very few visible shadows. 


Why fashion photography, well its back to a hard light and 
the circular highlights that it creates in the models eyes. With 
modern digital cameras and their increased sensitivity you 
can extend this to a continuous light by using a ring of LEDS, 
something every one of us could construct in a couple of 
evenings. ideal for photographing your construction projects 
for CQ-DATV. 
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NORTHERN Don’t miss the LARGEST single day show in nthe U.K. — 


AMATEUR 
1)) RADIO 
)) Favre 
i ASSOCIATION 


Radio, Electronics and Computing Exhibition 


by the Northern Amateur Radio Societies Association at the 


NORBRECK CASTLE HOTEL EXHIBITION CENTRE 
QUEENS PROMENADE, NORTH SHORE, BLACKPOOL, FY2 9AA 


on Sunday, April 10'", 2016 - Doors open at 10:30 a.m. 


Why not come to the Norbreck rally in Blackpool! This will be the 54" rally organised by 
NARSA, an association of over 40 clubs from the North West, and will feature: 


+ 
+ 
¢ 
¢ 
+ 
° 
¢ 
¢ 
+ 
¢ 


Over 50 traders - radios, aerials, computers and components at bargain prices 
Over 40 club stands - come and find out about YOUR local club 

Bring and Buy stand - organised by radio amateurs for radio amateurs 
Construction Competition - run by the Warrington ARS (www.warc.org.uk) 

The largest single day rally in the UK - run by NARSA for over 50 years 

RSGB book stand - several local and national officers usually attend the rally 
Radio talk in on S22 - listen in to make sure you get the latest travel information 
Facilities for the disabled - all the stands are on one floor with wheelchair access 
Hot and cold food and drink available in the hotel at reasonable prices 

Morse Tests - more info on the Region 3 Website - www.rsgb-region-3.org.uk 
For the latest information on the rally visit the NARSA website - www.narsa.org.uk 


Admission £5 (under 14's free) by exhibition plan - Exhibition Manager: Dave Wilson, MOOBW, 01270 761608 
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HEVC- What's Next In Video 


Compression? 


Copyright © Z3Technology - reproduced with kind 
permission 


With the continual rise in Internet video streaming and cloud- 
based solutions, it is obvious that there had to be a change in 
the way we compress and transmit video. This year, HEVC 
(H.265) has been the buzz as the codec of choice to 
ultimately replace the existing codecs including H.264 and 
others. Why all this talk about HEVC? 


Efficiency 


/ SP @Oeee, 


HEVC-vs-H.264-Macroblock 


HEVC is short for High Efficiency Video Coding and is an 
expansion of H.264. It features larger macroblocks (up to 64 
x 64 pixels) which allows areas with lower complexity to be 
sent more effectively. The codec scans multiple frames, 
recognises which parts of a picture are not changing, and 
expands the size of the blocks for these areas. Because there 
is less information to be sent, it results in a more efficient 
encode. Typically, HEVC is able to encode video with one-half 
the bandwidth of H.264. 
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Expansion 


Bandwidth Consumption 
Same quality of video with 50% typical bandwidth savings. 


HEVC-vs-H.264-bandwidth 


While the upfront cost of replacing your current video system 
with an HEVC capable one can be substantial, there are 
opportunities for savings. Bandwidth of existing infrastructure 
limits the amount of information that you are able to send. 
By implementing HEVC into your video infrastructure, you 
would be able to send twice the amount of data over your 
existing network than you would with your current H.264 
system. 


Upgradeability 


Another trending topic amongst video professionals is 4K. 
Many companies have already made this transition, and there 
is no sign of this feature slowing down. With the upgraded 
resolution comes an increased amount of data required. 
HEVC offers a feasible solution for companies looking to 
implement 4K video to their video infrastructure. Companies 
are now able to realistically examine and evaluate the 
possibility of 4K video encoding. 


Video professionals across the world are searching for 
solutions for the expanding video streaming and encoding 
industry. 
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Whether your goal is to increase efficiency by reducing 
bandwidth or upgrade your current system, HEVC will be the 
codec of choice. 


Because this is such a new technology, there are currently a 
limited number of hardware video encoders that can handle 
this type of encoding. Z3 Technology is excited to offer a 
complete HD HEVC video encoding solution with the MVE- 
2000. See here to learn more about this product. 
http://z3technology.com/zeus/Product/MVE- 1000-2000- 
2500/38.html 


Technology® 


Sources: 


http://www. cnet.com/news/what-is-hevc-high-efficiency- 
video-coding-h-265-and-4k-compression-explained/ 


http://www. digitaltrends.com/computing/h-265-hevc- 
encoding-explained/ 
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Nr.179 


37, Jahrgang 
4. Guartal 2016 


TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http://www.agaf.de/ 
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Caption contest 


| CQ-DATV © | 


dotMOBI 


= = = = = oo oo 


Email editor@cq-datv.mobi to advertise here 
"Three into two will go (with a bang?) - Ian 


"You've nailed it" - Richard Carden 


(It should go without saying - Don't try this at home) 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


Want to be notified when issues of CQ-DATV are 
published? Then join our mailing list. 
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Editorial 


Welcome to CQ-DATV 34, the latest issue of our free ATV 
magazine. Here in the UK we have switched from GMT to BST 
in anticipation of what we call Summer. Summer also marks 
the start of the Radio Rally season. Last year we put a CQ- 
DATV stand together at the Norbreck Rally in Blackpool. This 
provided a chance to meet the public and show we really do 
exist. I think we even surprised ourselves with the impact 
ATV had on the rally goers when they saw an actual ATV 
repeater (GB3FY), linked in live, onto a big screen. Sorry we 
will not be repeating this next month, but Norbreck is still 
there proving there is life in the north of England and it is not 
completely off the cards for a repeat visit at a future 
Norbreck. 


The news column is also buzzing. First with the proposal for 
New ATV repeater in the North of England. Steve G3WGU is 
the man behind the proposal. Also is TIM G4WIM who will do 
a lot of the technical side. The new repeater will exploit the 
terrain blocking hills South of Fylde, which presently block 
GB3FY's southern take off, with a proposed location of 2.7k 
north of Blackpool. Output will be digital with both analog and 
digital input. The NOV has gone in. Good luck Steve and 
anything CQ-DATV can do to help, you know where we are. 


Other ATV news is the Art Towslee, WA8RMC, the hardware 
designer of the DATV-Express DVB-S transmitter PCB and 
Jean -Pierre F6DZP are proposing to design and build a DVB- 
S/S2 receiver module that connects to a USB computer port 
for use with the Minitioune PC software program. The design 
is in the concept stage, but would be a small assembled and 
tested module that converts a DVB-S/S2 signal into a serial 
transport stream for connection directly to a Windows PC. 
The guaranteed operation is from 250MHz to 2.1GHz, but will 
still operate 144MHz to 2.4GHz. The 2.4GHz upper frequency 
limit allows ISS reception, directly eliminating the need for a 
down converter. At 70cm it would become a highly sensitive 
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DVB-S receiver and at 144MHz it can be used for 
experimental low symbol rate operations in Europe. Art and 
Jean would like to hear comments on the proposal, as well as 
ideas for additional features. 


We also have two projects in this issue. The first is a video 
router originally designed by our very own Mike Stevens 
G7GTN back in CQ-DATV 23 and taken to a new height by 
PA3WEG. Looks the sort of unit anyone of us would be proud 
to have in our shack. 


Meanwhile Mike is back in the lab and looking at the 
Raspberry pi Zero - preparing for software development tasks 
and any potential ATV applications. There is also a description 
of the KiCad free software for PCB and schematic design. The 
3D view of any completed project looks particularly 
appealing. 


Trevor was going to dig further into using a bridge camera in 
the studio for still application but, despite his camera 
developing a flash problem and been returned to Simply 
Electronics, has still committed his thoughts to paper on the 
replacement of flash studio lighting with the more modern 
and inexpensive continuous illumination lights. 


So let's hope we have produced a magazine that covers all 
the interest of ATV from RF to pictures, from activity to 
discussion. So enough of the introduction, please enjoy CQ- 
DATV 34 


CQ-DATV Production team 
Please note: articles in this magazine are provided 


with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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DATV News 


Open source set-top box software 


Open PLi. Welcome to OpenPLi. We are a community 
project focused on developing software for 
open source Linux dvb receivers using the Linux operating 
system. 


We currently support STB models from various vendors using 
the Enigma2 application. Information about specific models 
can be found in our wiki:- http://wiki.openpli.org/HomePage 


If you are interested in contributing to the code see our 
development information. Most of our communication takes 
place on the forums, so stop by there if you have any specific 
questions: - http://forums.openpli.org/ 


New video repeater application 

Applicant Name: STEVE WILLIAMSON, G3WGU 

Station Data: [Applicant did not indicate band] TELEVISION 
REPEATER (NEW APPLICATION) 

Proposed location: 2.17km N (Odeg) of BLACKPOOL 
Region: NORTH OF ENGLAND 


Applicant comments: 

Currently there is some ATV activity to the North of the Fylde 
but due to local terrain these signals are blocked to the 
South. Therefore it would seem sensible to locate a repeater 
on the high ground which is presently blocking these signals. 
We have the support of the local ATV operators and the NoV 
holder for GB3FY (10GHz repeater which is also blocked to 
the South). 
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New DVB-S/S2 Receiver Design Concept 


I’m Art Towslee, WA8RMC, hardware designer of the DATV- 
Express DVB-S transmitter PCB. 


Jean-Pierre, F6DZP and I propose we design and build a DVB- 
S/S2 receiver module that connects to the USB computer 
port for use with his Minitioune PC software program. 


It will be basically an enhancement of his existing MiniTiouner 
receive module kit. The design is in the concept stage now 
while we decide on needed features and see if there is 
sufficient interest to go into production. 


We would like to hear comments on the proposal as well as 
ideas for additional features. 


The product would be a small assembled and tested module 
that converts a DVB-S/S2 signal into a serial transport 
stream for connection directly to a Windows PC USB port. 


We selected special tuner/demodulator IC’s to eliminate the 
need for a NIM tuner. The guaranteed operation is from 
250MHz to 2.1GHz but will still operate 144MHz to 2.4GHz. 


The 2.4GHz upper frequency limit allows ISS reception 
directly eliminating the need for a down-converter, at 70cm it 
becomes a highly sensitive DVB-S receiver and at 144MHz it 
can be used for experimental low symbol rate operation in 
Europe. 


The finished product will consist of a small PCB approximately 


2” x 5” (50mm x 125mm) completely assembled and tested 
and optionally mounted in an enclosure. 
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The main features are: 

1. RF input: 144MHz to 2400MHz. 

2. 4 inputs multiplexed into 2 independent receivers. SMA 
connectors on first 2 inputs. 

3. Input sensitivity: -65dBm minimum. (It is expected that 
an external preamp will be used at antenna). 

4. Power requirements: +10 to +20VDC (~0.7A @ 12vdc). 
(Cannot source power from USB port). 

5. Output: USB type B connector to go to Windows USB2 
port. (Should a type A connector be used here?) 

6. Parallel transport stream PC pads from demodulator IC 
for optional connections bypassing USB port. 

7. Custom low pass filters to optimize low symbol rate and 
for better S/N operation. 

8. LNB power: 12 to 18vdc current limited for external 
preamp on input connectors. Voltage controlled by input 
voltage selection. 

9. Jumper to disable DC power on input connectors. 


10. Logic output for “signal present” or “signal locked”. 
Signal also carried through to PC. 


11. DiSEqC not supported. Chip set supports this but adds 
$10 to board cost. PC pads to add this circuit externally 
will be provided. 


12. Target selling price is ~$120. (This is a not-for-profit 
effort). 


13. Plastic enclosure is option. Extra SMA input connectors 
are option. 


Let us know what you think of the idea. We need feedback 
about features and expected volume. If we cannot justify 
builds of at least 100 units at a time, we question it as a 
worthwhile project. Report suggestions on this forum. 
DigitalATV@yahoogroups.com 

Art Towslee, WAS8RMC 
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In deze uitgave ondermeer: 
- We hebben een nieuwe DKARS voorzitter! 
- Een symmetrische antennestroommeter 
- Contest News 
- Veel VHF/UHF/SHF nieuws en EME nieuws 
- En nog heel veel meer! 


| BD 30 Viewer oe 


Prijs / Price € 0,00 / $ 0,00 


Check out the DKARS website at:- 
http: //www.dkars.nl/ 
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DATV-Express Project - February update 


report 


By Ken W6HHC 


Charles G4GUO has made good progress on a new piece of 
Windows software for the DATV-Express board that is called 
Express _DVB-S_Transmitter. 


(a) The main difference from the DatvExpressServerApp is 
that the user does NOT have to install-or-configure 
utilities like GraphStudioNext to create a graph by 
configuring the “filters”. 


(b) many video capture devices can now be used (including 
support for professional capture devices like the 
Blackmagic Decklink mini recorder or the Magewell USB3 
dongles) to connect your camera. 

(c) the new software will extract the video and audio 
streams from the capture devices and encode them in 
software. 

(d) the ZADIG software is used to simplify the loading of 
drivers in Windows. 


Windows Notebook or PC 
32-bit or 64-bit 


DATV-Express board 
Configured for 1.2 GHz 


Logitech 
C920 Web 
Camera 


EasyCap 
Dongle 


PAL / Video — | | 


DVB-S 
1 to >10 mW 
at 1.2 GHz 


Block Diagram of typical set-up for 
Windows_Express_DVB-S_Transmitter software 
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The Express_DVB-S_ Transmitter software is still in a highly 
“experimental stage” without any user guide yet....but has 
been successfully installed and used by several “early 
adopter” hams. 


The software has been now tested on Window10 and ona 
PIPO Windows tablet. The current build of the software can 
be downloaded at:- 


https://www.dropbox.com/s/97f5g8n9nw3bdmo/setup_datv_ 
express_transmitter.zip?dl=0=0 


Art WA8RMC had difficulty sending another batch of DATV- 
Express hardware boards to the project’s distribution center 
in England. Between the US Postal Service and the Royal 
postal office in UK and the customs people, the in route box 
of boards sat idle from Feb 04 until Feb 22. The team expects 
the new batch of boards to be in England inventory this week. 


Frank DL2JFL was very kind to translate the current ODROID 
User Guide for the DATV Express board into the German 
language. This German translation is now available for from 
the project teams web site http://www. DATV-Express.com on 
the DOWNLOADS page. 


Frank explained that the PDF will also be available on his club 
webpage:- 


http://dkOgno.dnsuser.de 
(sorry...but that site is only in German). 


"project is set to slow speed"....de Ken W6HHC 
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By Alan Critchley - G3XSC 


After a few years of good service, the high winds took their 
toll on my Diamond X300 collinear, which was anything but 
vertical. 


After removal and inspection, it was found that the thin 
walled tube supplied with the antenna had split from the 
screw hole - a weak point. 


Rather than replacing it with the same, I decided to construct 
something a little more robust. The result is as seen above is 
a 300mm length of 40mm diameter aluminium bar bored out 
to take the antenna base, plug and cable. I had to turn down 
the outside of the tube to fit the original clamps. 
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The wall thickness at the top is 5.5mm which was thick 
enough to drill and tap M6 to take two additional Allen head 
screws. This alleviates any tendency to rock due to the slight 
clearance of the hole. The bottom section was turned down to 
30mm to fit the clamps and bored out to 22mm to allow 
ample space for the plug to pass through. This still left a wall 
thickness of 5mm, much stronger than the original. 


All I need now is the warmer weather to enable me to scale 
the roof and install and test my engineering improvements. I 
hope that my Diamond X300 collinear will once again assume 
the desired vertical position and be impervious to the 
prevailing winds for some time to come. 


Don’t miss the LARGEST single day show in the U.K. 


| IERN 
| pers TeUn 
)) RADIO 
| SOCIETIES 
: ASSOCIATION 


Radio, Electronics and Computing Exhibition 


by the Northern Amateur Radio Societies Association at the 


on peaies April 10°", 2016 - Doors open at 10. 30 a.m. 


Why not come to the Norbreck rally in Blackpool! This will be the 54" rally organised by 
NARSA, an association of over 40 clubs from the North West, and will feature: 


Over 50 traders - radios, aerials, computers and components at bargain prices 
Over 40 club stands - come and find out about YOUR local club 

Bring and Buy stand - organised by radio amateurs for radio amateurs 
Construction Competition - run by the Warrington ARS (www.warc.org.uk) 

The largest single day rally in the UK - run by NARSA for over 50 years 

RSGB book stand - several local and national officers usually attend the rally 
Radio talk in on S22 - listen in to make sure you get the latest travel information 
Facilities for the disabled - all the stands are on one floor with wheelchair access 
Hot and cold food and drink available in the hotel at reasonable prices 

Morse Tests - more info on the Region 3 Website - www.rsgb-region-3.org.uk 
For the latest information on the rally visit the NARSA website - www.narsa.org.uk 


Sl A a a A a i ld 
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Idea to finished project? 


The problem that many amateurs face is that of obtaining 
professional quality tools to produce circuit diagrams and PCB 
layouts etc. 


Some professional programs offer a 'free'’ version, but this is 
usually so crippled as to make it unusable. 


One solution to this problem is KiCad which is a Cross 
Platform and Open Source Electronics Design Automation 
Suite. 


About KiCad 


KiCad is an open source software suite for Electronic Design 
Automation (EDA). The programs handle Schematic Capture, 
and PCB Layout with Gerber output. The suite runs on 
Windows, Linux and OS X and is licensed under GNU GPL v3. 


The first release date was in 1992 by its original author, Jean- 
Pierre Charras, but is now currently under development by 
the KiCad Developers Team. 


Schematic Capture 


Eeschema is powerful schematic capture software distributed 
as part of KiCad and available under the following operating 
systems: Linux, Apple OS X, Windows 


Regardless of the OS, all Eeschema files are 100% 
compatible from one OS to another. 


Eeschema is an integrated application where all functions of 
drawing, control, layout, library management and access to 
the PCB design software are carried out within Eeschema 
itself. 
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Eeschema is intended to work with PcbNew, which is KiCad’s 
printed circuit design software. It can also export netlist files, 
which list all the electrical connections, for other packages. 


Eeschema includes a component symbol editor, which can 
create and edit components and manage libraries. It also 
integrates the following additional but essential functions 
needed for modern schematic capture software: 
- Electrical rules check (ERC) for the automatic control of 
incorrect and missing connections 
- Export of plot files in many formats (Postscript, PDF, 
HPGL, and SVG) 
- Bill of Materials generation (via Python scripts, which allow 
many configurable formats). 


PCB Layout 


Pcbnew is a powerful printed circuit board software tool 
available for the Linux, Microsoft Windows and Apple OS X 
operating systems. Pcbnew is used in association with the 
schematic capture program Eeschema to create printed 
circuit boards. 
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Pcbnew manages libraries of footprints. Each footprint is a 
drawing of the physical component including its land pattern 
(the layout of pads on the circuit board). The required 
footprints are automatically loaded during the reading of the 
Netlist. Any changes to footprint selection or annotation can 
be changed in the schematic and updated in pcbnew by 
regenerating the netlist and reading it in pcbnew again. 


Pcbnew provides a design rules check (DRC) tool which 
prevents track and pad clearance issues as well as preventin 
nets from being connected that aren’t connected in the 
netlist/schematic. When using the interactive router it 
continuously runs the design rules check and will help 
automatically route individual traces. 


Pcbnew provides a rats nest display, a hairline connecting th 
pads of footprints which are connected on the schematic. 
These connections move dynamically as track and footprint 
movements are made. 


Pcbnew has a simple but effective auto-router to assist in th 
production of the circuit board. 
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An Export/Import in SPECCTRA dsn format allows the use of 
more advanced auto-routers. 


Pcbnew provides options specifically provided for the 
production of ultra high frequency microwave circuits (Such 
as pads of trapezoidal and complex form, automatic layout of 
coils on the printed circuit, etc). 


3D Viewer 


KiCad includes a 3D viewer which you can use to inspect your 
design in an interactive canvas. You can rotate and pan 
around to inspect details that are difficult to inspect on a 2D 
view. Multiple rendering options allow you to modify the 
aesthetic appearance of the board or to hide and show 
features for easier inspection. 
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Some videos showing its use can be found on youtube: 
https://www. youtube.com/watch ?v=zK3rDhJqMuO 


https://www. youtube.com/watch ?v=mI3iMBc-8yA 
https://www. youtube.com/watch ?v=hxX4/8i4TSWY 
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TV-AMATEUR 


Zeitschrift fiir Bild- und Schrift-Ubertragungsverfahren 


Aus dem Inhalt: Zur Mitgestaltung: Entwurf dernewen AGAF-Satzung * ATV- 


Abgleich — ein neuer Ansatz * Bericht vom Ulmer ATV-Treffen 
AGAF-Videothek online * ESA-Astronaut aktiviert HamVideo * 

HAMNET-Liickenschluss mit der AGAF und dem DARC-Distrikt 

Berlin * Eindriicke von den Medientagen Miinchen 2015 ° 


i oe ee 


TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to 
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ATV Quarterly - Don't miss another issue! Subscribe 
Today 


USA $22.00 year, Canada/Mexico $25.00 year DX 
$32.00 year (US $) Cyber: $15/yr. Visa, M/C, AMEX, 
PayPal via Internet: 

Cheques or Money Orders to P.O.Box 1594 Crestline 
CA 92325 

Published by ATV Quarterly tel (909) 338-6887 email: 
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Raspberry pi Zero - preparing for 


software development tasks 
Mike G7GTN 


Introduction 


I have been setting up a simple development system based 
on the Raspberry pi zero modules to allow connection to a 
Windows PC to enable the use of a desktop machine for 
software writing. Documented are two methods firstly using 
wired Ethernet and lastly USB serial communication. 


https://en. wikipedia. org/wiki/Serial_Peripheral_Interface_Bus 


The module requires several jumper cable connections as 
depicted in fig1 


The first requirement is to enable the built in SPI interface, 
one method is to go in to the preferences menu fig2 and 
select Raspberry pi configuration then tick the SPI enabled 
option. Also whilst in this screen make sure you enable the 
SSH option. 


ENC28J60 MODULE pi Zero 
CON1 CON2 
i i Vcc 3V3 
Wired Ethernet connection GND GND 
To get the pi zero connected to the Internet the simplest and ph 
cheapest option was one of the eBay ENC28J60 Ethernet SCK GPIO11 
modules. These are 10MB speed and controlled via the SPI so GPIOs 
bus, more detailed information on this protocol is available INT GPIO025 


from the following wiki article:- Figure 1 
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Performance Localisation 


Enabled 


System Interfaces 


Camera: *) Disabled 


SSH: ¢) Enabled Disabled 


SPI: *) Enabled Disabled 


|2C ¢) Enabled Disabled 


Serial: ¢) Enabled Disabled 


Cancel OK 
Figure 2 


We now have to edit our main system config.txt file that is 
located in the boot folder to load in the required Microchip 
ENC28J60 driver module. The following additional line will 
accomplish this 


dtoverlay=enc28j60 


now re-boot your pi Zero for this overlay to be run on the 
next power up. 


Once we have the hardware connected correctly we next 
need to find the IP address that has been allocated by your 
router or network switch. Open up a terminal window on your 
pi and enter hostname - I 
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We can see that an address of 192.168.0.16 has been 
allocated, write this number down ready to enter in to the 
Desktop PC’s FTP client software later. 


You have a few choices available the main requirement is one 
with SSH (secure shell login) already having FileZilla 
https://filezilla-project.org/ installed on my system this was 
the best option for me to use. 


Whatever software you decide on will be similar and require 

the IP address that we have written down the protocol to be 

set to SSH mode. The user name and password for your zero 
(default is pi with the password being raspberry) once these 

details are entered press the connection button. 


You may get an extra dialogue that pops up to warn you the 


host key is unknown, this should be allowed with whatever 
the default option is. 
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Now you can easily navigate the pi Zero SD memory card, 
both downloading and uploading files as you would with any 
normal FTP software package. 


<> = _ | General |Advanced | Transfer Settings | Charset| 
) My Sites = 


i Host: 192.168.0.17 Port: 


L Virgin Test Protocol: {SFTP-SSH File Transfer Protocol =] USB to serial communication 


Logon Type: Normal 


= 
= 
= 


User: pi 


as 


Password: eecccccce 


Cc : 
2 ‘ Pies macs ; Another means of easily communicating with the Zero is to 
New Site New Folder | make use of a USB to serial bridge adaptor module. The one I 
used is based on the CH340G chipset. You need to make sure 
New Bookmark | Rename | 


your particular adaptor can operate at 3V3 levels to ensure 

you do not damage the I/O pins on your raspberry pi. From 

the configuration screen make sure that the serial option is 

enabled and reboot the pi if you have just made this change 
now. The TX and RX pins are reversed on the pi zero end as 
per the diagram in figure3 


' Unknown host key Ls USB TO SERIAL pi Zero 


@m = The server's host key is unknown. You have no guarantee that the server is 
(i) the computer you think it is. 


uy CON1 CON2 
Details 
Host: 192.168.0.18:22 RX 
Fingerprint: ssh-ed25519 256 50:13:8a:b6:1a:96:95:c4:e5:f3:06:15:d1:9c:fe:25 


Delete || Duplicate J | 


GPIO14 
TX GPIO15 


Trust this host and carry on connecting? ; 
aes ; : Figure 3 
| Always trust this host, add this key to the cache ; ; ; . 
As with our wired Ethernet connection we now require a 
OK | Cancel telnet client to allow the two systems to talk with each other. 
Since I use the Windows operating system I downloaded and 
installed Putty. 
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This is freeware software with enough features to make it 

ideal for our task. All serial communications on the Raspberry 

pi happens at 115200 baud rate with bits being 8 stop bits Microchip ENC28J60 manufacturers’ datasheet 
set to 1 and No flow control required. 


FileZilla FTP Client 


Basic options for your PUTTY session Putty SSH & Telnet client 
Specify the destination you want to connect to 
— Serial Speed 
Keiboud rial line p 
Bell COM1 115200 
Features Connection type: 
-}- Window Raw Telnet Rlogin SSH ©) Sefnal 


Appearance 
eee Load, save or delete a stored session 


Logging 


Translation Saved Sessions 
Selection 
Colours [Default Settings 
Connection 
Data 
Proxy 
Telnet 
Rlogin 
SSH 


Serial Close window on exit: 


Always Never @) Only on clean exit 


dotMOBI 


a ee ee ee ee ee ee | 


(Oven) (covet) | 


A nice handy reference to the common Linux commands is 
available from the Raspberry pi foundation 
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Video router update 


By Marco PE1BR 
Design 


I read an article in CQ-DATV magazine about an video router 
by PA3WEG. 


The video part is built around the FMS6501 SMD video matrix 
Ker 


From his idea I built this video router with an Atmel 328 as 
controller and Arduino software. 


The video router 
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> 


Video out | 
wm Video out 

Video out 3 

Video out 4 


Video out 6 
Video out 8 
Extra lO 


a Video out 5 
button 


im Video out 9 


ee Video out 7 


) i 


2 


Yea 
Ne 
Af +1 
* 


] UL OAPI, 

T Ul OApIA 

€ Ul OApIA 

¢ UL OapIA 

L Ul oapla 
OL Ut oapta 
[] ULoapla 
ZI UL oaplA 


PCB and Buttons 
Menu options 


In the default start-up screen you can select the output 
channels 1-9 with the first 2 buttons. 


With the second 2 buttons you can select the input channel 
1-12 that has to be connected to the output channel. 
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The last button is to confirm your selection. 


If you hold the confirm button more than 5 seconds you go to 
the change name menu. 


Here you can select and change all the input and output 
names. 


chan SenSsre 
mubLeut 4 


ee 
Monitor j 


All the data is stored in the internal EEprom of the 
microcontroller. So the next time you cold start the video 
router it remembered the input and output names and the 
input channels you connected. 
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Files 

The following files can be downloaded from 
http://pe1br.nl/?page_id=452 

- schematic image 

- board image 

- eagle schematic 

- eagle board 

- arduino software 

Copyrights 

All software is distributed under the GNU/GPL licence. 


All hardware and designs are distributed under a Creative 
Commons license Attribution-ShareAlike 2.5. 


al 


Pie ces ht Tele 
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DATV-Express Project report 


I have finally installed the v1.05 Express_DVB-S_ Transmitter 
software for Windows on two machines in an effort to catch- 
up with Charles G4GUO’s software development efforts. The 
new windows software ran smoothly on Win7 and Win10. On 
my notebook win7, not only did it install and run 
smoothly...but when I upgraded that notebook to Win10...it 
survived the Microsoft upgrade and was working as soon as I 
started Win10 without any changes or issues. Figure 1 below 
indicates that I was testing C615 and C920 webcams with 
and without a stand-alone headset microphone. All my 
testing so far has been for MPEG-2 (aka H.262). 


Windows Notebook or PC DATV-Express board 
Video 32-bit or 64-bit Configured for 1.2 GHz 
(Logitech | ant 
C615 Web 
Camera = YS®? 
cn 
Logitech | video Figure 2 - a screen-capture of transmitted video with 
asec) ae — the call-letters IDENT feature, received using an old 
Logitech | aiuic ate DVB-S-only STB. 
Boom — 1 to >10 mw 
Eitcadset a “tect I succeeded in sending MPEG-2 from the LogiTech C920 
= webcam without any of the long latency I had encountered 
with the C920 using earlier software with VMIX. You may 
Figure 1 - Another typical set-up for Express_DVB- remember that C920 outputs H.264 video as default...and my 
S_Transmitter software for Windows that I tested on test set-up had to convert H.264-to-native-to-H.262, 
Win7 and Win10. My testing used both the LogiTech resulting in about 12 seconds of video latency (delay from 
C615 and C920 webcams for MPEG-2 (aka H.262). camera). In fact, the C920 configuration latency was so 


short, I did not even bother to measure the latency. 
One of the features that Charles has added is a simple “call 


letters IDENT” field that can be used to turn on your call The Express _DVB-S_Transmitter software allowed to sort 
letters being displayed during the transmission. See Figure 2 through a large number of video capture formats. Figure 3 
for a sample of MPEG-2 being received on an old DVB-S shows that for MPEG-2 testing, I choose a video capture 
SetTopBox (STB). The SatLink DVB-S-only analyzer that I format of “640 480 30 I420” and receive great video on both 
have captured the video and audio equally well. SatLink and STB. 
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Video Capture Settings x 


Device name Logitech HD Pro Webcam C920 v 


Device Formats 


I~ Interlaced 


Express DVB-S 
Transmitter 


Figure 3 - Some video-capture format settings 
available using C920 camera with express_DVB- 
S_transmitter software. 


My next test will be to try H.264 (aka MPEG-4) video from a 
C920 webcam as the video/audio payload for DVB-S protocol 


73...de Ken W6HHC 
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Digital Amateur TeleVision 
Exciter/Transmitter 


now available from 


A more affordable DATV exciter can now be ordered 
Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many 
variations of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

Requires PC running Ubuntu linux (see User Guide) 

Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


register on the web site 
to be able to see 
the PURCHASE page 
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The problems of still pictures and 


flashguns - Part 3 
By Trevor - G8CJS 


In this series of articles, I have been looking at what are now 
called bridge cameras. I started with the Canon S95 and 
traded up to the Samsung NX500, which has now being used 
on two wedding shoots countless family birthdays and several 
studio shoots to produce a modelling 
portfolio. 


I have used the NX500 with an Olympus 
mount telephoto lens via an adaptor, not © 
the easiest of lenses to work with, but by — 
using aperture priority and leaning heavily 
on the focus assist (Manual focus Lens), 
which produces 8 times magnification in 
the viewfinder for focusing purposes, it 
can be focused and for a lens which is 
close to 200mm when you factor in the 
crop of this APSC format camera and 

open it up to F2.8, can only be described 
as challenging. 


- 


There have been down-sides, my biggest 
moan with the NX500, apart from auto 
focus only in movie mode, was the fact 
that when you crank it up beyond HD 
resolution to 4k mode movie mode, the 
crop factor increases making it difficult to 
produce hand held movies. It is fine at HD and with the lens 
set to 16mm. Even with an APSC size sensor it performs well 
and if it was full frame, well I think it would be awesome. 


A 
f 


I love pictures shot with a small depth of field, they really 
bring subjects in the foreground out. 
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Studio Shot using the NX500 and a 
White Studio 


My pet hate that is guaranteed to spoil any portrait picture is 
something distracting in the background. Like a tree or worse 
a flag pole or sign growing out of the subjects head. The 
solution for both stills and movies is to soften the background 
with a telephoto lens and large aperture, hence the Olympus 
lens. 


The worst thing bridge cameras do is panning shots and like 
all bridge cameras there is some frame jerk. That really 
needs slow panning, but the NX500 
does fair a lot better than camera 
costing more. 


In this issue I was going to finish off 
by looking at inexpensive studio 
lights and shoot some examples of 
good and bad studio lighting. 
Unfortunately, between issues the 
flash gun stopped working and I 
have had to return the camera to 
Simple Electronics. 

It has been with them two weeks 
now and I have not heard a peep 
which is worrying. 


The original purchase was via mail 
order as Samsung seemed to have 
pulled out of all the UK camera 
shops and in a recent press release, 
said they were reviewing their 
presence in the UK camera market. 


I notice that the Simply Electronics website lists them as no 
longer in stock and I am starting to worry if Simply 
Electronics engineers are not up to sorting out why when you 
switch on the small flashgun the camera will not acknowledge 
its presence on the menu. 
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Olympus telephoto lens at F2.8 and a subject that will 
not pause for you to set focus, when working with 
very limited depth of field 


It was a sub £400 camera with interchangeable lens and 
capable of 25M pixels+ and 4K movie mode and will be hard 
to replace, if I end up with a refund rather than a repaired 
camera. 


I had already made some studio lighting decisions and the 
first one was to use continuous light sources, not because of 
the flash problem, but lighting always revolved around xenon 
flashguns, they were good at the time as heat was kept down 
and the provided enough light for 400 ISO films. The down- 
side was they were difficult to position as you could not see 
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the light, this was partly overcome by adding tungsten 
modelling lights, but it inevitably required actual pictures to 
verify the results which is a digital hassle, but back in the film 
days was a nightmare. 


Technology has moved on and the 400 ISO film shoot is now 
behind us with the introduction of digital cameras. Apart from 
instant pictures, required light level has dropped as 400 ISO 
shoots are a thing of the past . Continuous lights enable you 
to see what you are doing when you position them and also 
they can be used for movie shoots, interviews and the like, 
which makes them dual purpose so why would you go back to 
flash lighting. 


Proposed Studio Lights and background at around sub 
£100 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able too providing you are in a WiFi zone. 

But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 

Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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issue 6 (@apATy 


Is this the latest issue of CQ-DATV? to go to our 
web site to check to see if there is a later edition available. 
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Editorial It may seem we have gone a little overboard on this new 
technology, but as a magazine delivering a whole mix of 


Welcome to issue 35 and a special issue with a look at 3D projects including the very popular constructional projects, 

printing and any ATV applications that may arise from this we are very anxious to keep home construction alive. 

new technology. Alan Critchley G3SXC has started the ball 

rolling by purchasing a printer kit and programming it to This is a field where support is very important. I am part of a 

produce a 10GHz horn antenna. John G3RFL has been testing generation that grew up with Meccano and Airfix, I did not 

various prototypes and generating some test results of the have the engineering skills to create the wonders from 

various available materials. scratch but with the support they provided all thing were 
possible. 

It doesn't stop there in our next issue John has produced a 

very upmarket SWR bridge that uses a TFT screen to show The required support changes and at one time a diagram was 

the results. The screen lacked a Bezel so Alan wrote a all that was necessary, hence I built my first 8 valve TV 

programme to 3D print the bezel and very smart it looks too, camera from a diagram in CQ-TV 48. By the time I moved on 

so more on that in the next issue. to silicon construction that support came from Veroboard, but 


soon the projects increased in complexity and my first SPG 
(CQ-TV 100) could never have been made without a PCB 
similarly the later Arthur Critchley SPG. 


PCB's provided support and initially they could be home 
etched, but together with the decline in shops selling 
components in low number we were forced into the bare kit 
mode and the revamped BATC shop provided that support. 


What I would prefer not to do is become an appliance 
operator, where all I do is plug in kit and operate, why not it 
sounds reasonable, well yes and no we are indeed producing 
a generation of instant gratuity, by that I mean they expect 
more from less work, it's not wrong it's what big business has 
done to us all, it's how to get us to part with our hard earned 
cash. 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
_ : choosing to apply this content to theirs or others 
The TFT screen and 3D printed bezel computers and equipment. 
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But I still remember my first ATV contact with snowy pictures 
appearing from a tweaked UHF TV tuner and homemade 
preamp, and later the acknowledgement of my return 
pictures from a small I think QQVO2/6 PA, with somebody 
watching the output of my 8 valve camera via an AM 70cm 
contact, which was over 20 miles and at negligible cost, other 
than a great deal of time and effort. 


Compare it with the noise free appliance generated pictures I 
get every week from my Granddaughters face time contacts 
and yes there is a buzz, but only because of who she is and 
what she can do at age 10 along with she wants to contact 
me. I send pictures back the same way, but it is a different 
kind of buzz and I still remember what I constructed and 
designed for a whole generation that followed in my footsteps 
with electronic character generators and the first micro 
project, in fact the whole Blue ATV Handbook which is on the 
CQ-DATV download site. 


So 3D may be the door to ATV cases panels and who knows 
what, but for this issue its a 1OGHz horn. Time will tell if we 
have opened a door! 


Please enjoy CQ-DATV 35. 


Trevor Brown G8C3JS on behalf of the CQ-DATV editorial 
team 
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In deze uitgave ondermeer: Het AEDES Antenne Factsheet, Contest News, VHF/UHF/SHF en EME 
nieuws, The caminantenna, Een coax trap dipool, Red Pita news, Bulgarian yoghurt on 23cm, 
Storende elektrische auto’s, EMC op de kaart bij de 'Nota frequentiebeleid 2016' en nog heel veel meer! 
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PALIT ir de maart V-U-SHF contest 


Check out the DKARS website at:- 
http: //www.dkars.nl/ 
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Dy WAVANTAV NAS “There are guys doing this with homemade antennas that are 
$20-$30, and a handset radio can cost $30 on Amazon,” he 
said. “From there, the software is free, you can do this.” 

The ISS is sending SSTV signals 
People around the United States have had mixed luck 
U) SOTSS grabbing the signals—a cloudy night, interference, or a 
lackluster antenna can garble the picture. Few of the images 
I saw were quite as crisp as Reynolds's. 


See https://youtu. be/aRdxCGgF3Uo 


ARISS school contact from Leverkusen 


On February 29 students at the Leverkusen-Schlebusch 
comprehensive school (near Cologne) made a successful 
radio contact to the ISS, assisted by radio amateurs from 
DARC charter G11. All 20 questions could get an answer by 
astronaut Tim Peake (not self-evident), and additionally we 
had a live video stream on a big screen showing him in the 
Columbus module. It was coming over an internet connection 
from a HamTV receiving station in Cork, Ireland. 


80 ner co AHS poxaeHna 
cPBOrO KOCMOHABTA ILIaHeThI 3eMJIs 


- 10.A.larapuna 


Image: Ryan Reynolds 


“Unlike normal television that takes a lot of bandwidth, it 
sends it quite a bit more slowly on narrower bandwidth,” 
Ryan Reynolds, an amateur radio operator who received the 

picture you see at the top, told me. “It took me three fi 
minutes to get a full picture.” 


LokalzORe ~T 


Reynolds says if you know what you're doing, it’s not a 
particularly expensive or difficult hobby to get into. 
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Art SS-Ko akt mit der Gesan isrhule 
Schilebusch [Leverkuseni.(Seite 


TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http://www.agaf.de/ 
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For a next event we want to erect our own receiving station, 
the WLAN connection in our school hall was not very stable. 
But it is very cool to have available the complete video 
recording from OM in UK and Italy! 

OR4ISS de DLOIL with HamTV: 

https://youtu. be/u9QPr6bsiSM 


Many thanks to our school, media people, YLs and OM 
devoting much free time to this contact, and to all students 
making it an exciting event. 


DATV DX on 70 cm (Peter, DB8ZP) 


On November 28th in 2014 Rolf, F9ZG, at Normandy, France 
(IN99KC), received our DVB-S signal from DATV repeater 
DBOTAN (Wasserkuppe, Germany) on 436 MHz with 25 dB 
S/N over ca. 600 km distance. 


Last year we moved the DATV output site to DBOTAW about 
13 km away from DBOTAN. That HAMNET node site is 150 m 
lower than Wasserkuppe mountain, but it has a 40 m lattice 
tower and gives an antenna height of 856 m ASL. 


Five years ago we started to use WLAN equipment for ATV 
tests, but the available gear did not match our expectations. 
Eventually we found useful WLAN devices from "Ubiquity" 
that can be modified to work on Ham radio frequencies. 


After testing different CoDecs (MPEG-4, H.261, H.263 and 
H.264) we compared several protocol versions. The packet 
oriented system turned up to be useful, and with special 
network adjustments we got QoS for video streaming. 


Now DBOTAN and DBOTAW have HAMNET in- and outputs as 
well as an ATV link to get experience in WLAN video 
streaming. At our DBOTAW site we are using ecological power 
systems for sun and wind energy. 

Translations Klaus, DL4KCK www.agaf.de 
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3D Printing a Horn Antenna for 10 GHz 


By John Hudson G3REFL and Alan Critchley G3SXC 


3D printing or additive manufacturing is a process of making 
three dimensional solid objects from a digital file. The 
creation of a 3D printed object is achieved using additive 
processes. In an additive process, an object is created by 
laying down successive layers of material until the entire 
object is created. Each of these layers can be seen as a thinly 
sliced horizontal cross-section of the eventual object. 


3D technology Amateur TV constructional 


Well, first you have to understand the limitations. It's a 
bottom to top layering system, so for example if we wanted 
to make a tea cup then the printer could layer up a cup if it 
was supplied with instructions and it could produce a cup the 
correct way up or even upside down, but not on its side as it 
would involve sitting layers on top of fresh air and this is not 
possible. 
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So think your projects through. This 10Ghz wave guide aerial 
was produced using an Reprap Prusa i3 printer, made from a 
kit (Chinese of course). ; 


So it could not have been 
printed if it was rotated by 
90 degrees as that would 
have involved laying down 
a layer on fresh air. 


The plastic material that 
the Reprap printer uses 
are supplied on reels, 
rather like a spool of wire 
and there are several 
choices of material. 


[port | PTC Cree Rlemeats/Direct Motetig Express . =o # 


908250 
_ ew eaae 


PTC Horn 


CURA Horn 
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We produced several of these wave guide aerials made from 
a range of materials, so we could test the dielectric loss and 
recommend the most suitable one for RF applications. 


Having made four so far, one from PLA and three from ABS. 
One of the ABS ones was ‘hollow’ like a honeycomb structure, 
I believe this didn't work too well - understandably, you need 
a solid dielectric. The other two ABS ones were the best and 
used for the TX and RX test, PLA performed the worst. 


The instruction set for the printers takes some getting your 
head around. I used a program called PTC Creo Elements 
which is a free download for personal use and produces a STL 
file which is then processed by a program called Cura which 
came with the machine. 


This slices the model and adds info such as nozzle temp, bed 
temp, layer thickness, wall thickness (if hollow) and how the 
model is attached to the bed. 


If it has a small footprint then it is usual to add a 'raft' to 
increase the area in contact with the bed to aid stability. This 
or a 'brim' which is thinner also help to anchor the edges to 
the bed to prevent warping due to shrinkage as the model 
cools. 


The raft or brim is easily snapped off after the model is 
finished. A brim was used for the aerials. 


Cura outputs a 'Gcode' file which is then used to control the 
heaters, fans and stepper motors of the printer. The two files 
are on the CQ-DATV download site. 


Both are text file and can be opened with any text editor i.e. 
notepad. 


The STL isn't easy to understand but the Gcode one is well 
commented. 
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RF OUT 


| = — | WAVEGUIDE 


RF OUT TO SPECTRUM ANALYSER OR POWER METER 


POYNATRON 
ere aa TEST 
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The Horn antenna's 

These were designed to fit a standard WG16 waveguide. 
The first test was with one open ended wave guide and one 
equipped with a 3D printed horn and the path was 14db REF 


open ended waveguide. Adding a second horn as per the 
diagram produced double the value eg 28dB 


See the article "3D printi d t dio" el h $0 ‘missing. 
ee the article printing and amateur radio" elsewhere ] 
in this issue for more details of 3D printing. aces 0 of Telev VISIO 
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By Klaus Welter, DH6MAV 


Until end of February 2016 an exhibition in the Landsberg 
Town Museum showed reminders of Cold War times in the Ex 
US Airforce Base Penzing near Landsberg, Bavaria. One of 
many US soldiers there was John Ray Cash from Texas, 
military radio operator from 1951 to 1954. He bought his first 
guitar for 5 Dollars in Landsberg, and later on he became 
known worldwide as Jonny Cash... 


At the Airforce Base he listened to radio communications in 
the Warsaw Pact countries, and knowing Russian Morse code 
with 105 letters per minute he was the first westerner to hear 
of Stalins death in 1953. Another first was the message from 
a successful russian jet fighter pilot in Sibiria who pounded it 
live into the morse key on his thigh! 


The phrase "Don't take your guns to town" was an Official 
order to US soldiers to leave their weapons in their barracks 
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when going to town. In 1958 it headed a well known country 
ballad, and now a book by Edith Raim and Sonja Fischer in 
the "Volk" publishing house. 


The exhibition objects in Landsberg ranged from an Army 
Jeep over a chewing gum automat to a live music box 
surrounded by photographs, text and video displays. Another 
highlight was an original radio operator post with several 
wireless receiving sets and measurement devices, borrowed 
from the "miltary history collection" at Air Base Lagerlechfeld. 
The ancient round scale indicators and rotary knobs are really 
different from todays smartphone touch-screens and joystick 
controls. 


Another place, another time: Herkomer-Museum in 
Landsberg am Lech, Von-Kuehlmann-Str. 2. The all-round 
genius Hubert von Herkomer (1849 - 1914) was an artistic 
painter, designer and craftsman, cinema and automobile fan. 
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His portrait paintings showed Queen Victoria from England as 
well as King Edward VII., who appointed Herkomer a 
professor of arts (he never had academic education). Besides 
the first german car races Herkomer promoted 
cinematographic developments and predicted in 1912: 

"The film projector is a valid every day factor now, and may 
be the day will come, when living pictures with colour and 
sound will be fed into every home like electric power and 
gases today. Every child will learn geographic, history and 
biotany from screens instead of books, actors and singers will 
be recorded in sight and sound. A film will contain logged 
facts for ever. I don't dare to state that this will evolve for the 
collective good, but innovative manpower is pushing in that 
direction." 


Only 50 kilometers away from Herkomers home lived Max 
Dieckmann, an inventor of "wireless television on a Braun 
tube" (cathode ray tube), with only a black and white raster 
in the beginning (patented 1906). 
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It was later on used for wireless weather map distribution, 
called FAX. 


The late Professor Max Dieckmann worked on this field with 
Rudolf Hell (another pioneer), and from 1934 he engaged in 
UHF and microwave experiments near Munic, for instance at 
a Dornier airport in Oberpfaffenhofen (now an ESA and ISS 

ground station), see TV-AMATEUR 176. 


Translation Klaus, DL4KCK 
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Digital Amateur TeleVision 
Exciter/Transmitter 


now available from 


A more affordable DATV exciter can now be ordered 
Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many 
variations of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

Requires PC running Ubuntu linux (see User Guide) 

Price is US$300 + shipping — order using PayPal 


For more details and ordering 


www.DATV-Express.com 
register on the web site 
to be able to see 
the PURCHASE page 
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Building an ATV Controller 
How To Receive Amateur Digital TV 


HiDes BD-300 Product Review 


MKIll Receiver Project v7) 
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ATV Quarterly - Don't miss another issue! Subscribe 
Today 


USA $22.00 year, Canada/ Mexico $25.00 year DX 
$32.00 year (US $) Cyber: $15/yr. Visa, M/C, AMEX, 
PayPal via Internet: www.atvquarterly.com 

Cheques or Money Orders to P.O.Box 1594 Crestline 
CA 92325 
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Raspberry Pi Zero Contest Number 


Generator 
By Mike G7GTN 


Introduction 


I had the requirement for a simple but very customisable 
Contest Number Generator. We will make use of the recently 
introduced Raspberry pi Zero module to generate our PAL (or 
NTSC) video signal. The font is large enough to be viewed 
over even somewhat tricky RF paths. 
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Our contest numbers do of course have to be non consecutive 
in the ordering sequence to be valid. So the ATV operator 
simply selects and enters the required and preferred numbers 
within a setup text file. So now we can smarten up our 
number generation solutions ready for the BATC Summer fun 
TV contest being held in June. 


Connecting PAL (or NTSC) Composite video 
output 


On the Zero modules we can populate the standard 2.54mm 
two way pin header to make our PAL (or NTSC) connection to 
our required video output source either video monitor or 
transmission chain. The square around the hole indicates the 
Video side with the circle being the ground connection. Next 
we need to edit our systems boot config.txt file to inform the 
Operating system what specific standard of composite video 
output is required and also specify an aspect ratio at the 
same time. 


: pi Zero 
venean Video out 
A couple of changes are made to 
your boot config.txt file, this is . <M SONS . 
located within the /boot sub- Video Video 
Ground Ground 


directory 
(see pic top of next page) 


My own configuration file is 
included in the code download 
ZIP file for you to quickly see 
how these have been 
implemented. 


If you copy this file make sure 
you consider any previous 
changes that you have made to 
your original file, or certain 
elements of your system could 
suddenly stop working. 
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sdtv_mode=0 Normal NTSC 


Bae teat Oa pirate Et oaOr ea eee The background images used were created at (768X576) 
sdtv_mode=2 Normal PAL pixels. You can select between two different font styles. All 
sdtv_mode=3 Brazilian version of PAL - 525/60 rather than 625/50, different subcarrier user changes are made by editing a supplied setup. ini text 
peasione emcees mei file. This should be quite self-explanatory on available setting 
sdtv_aspect=2 14:9 options. You may optionally add the additional push button 
ra Be es) Ik depicted in Figure 2 to 
gain user instruction Swi 
Switching the 3 large number screens screens which auto rotate CON2 rm 
after a 10 second delay. @pjio 26 1 
ae a aa a GND 
bos aoe a TF ! Full and very 
2 4 : ; comprehensive 
GPIO 16 Contest 1 Contest 2 Contest 3 Power Down installation & setup 


GPIO 20 
GPIO 21 
GPIO 12 

GND 


instructions are included 
within the download file. 


2 Figure 2 - Optional Information Switch 


Figure 1 - Switching control & Power down switch 


The push button switches are wired directly to GPIO pins, the 
other end to ground. The software implements internal pull 
down resistors making use of the Python GPIO library. 


Enter your required contest numbers in setup.ini 
* 4 digits which are of course non consecutive * 


User Configuration & option settings 


# Project : Large Contest Number Generator 
# Purpose : Users configuration file 
it shania enamide For example: - 


{user settings] - 1839 
ContestNumber = 2473 ContestNumber ‘ 
* 1234 would not be a valid contest number 
# enter font name in lower case 
# mode7.ttf, ariblk.ttf 
a 
font settin eTN Apt 
in = 0 ttf CQ-DATV Magazine Project by G7 
. httpy/www.cq-datv.mob! 


2016 


# enter colour name in lowercase 
# valid white,blue,green, yellow 
a 

[font colour] 

TextColour = white 
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This can be downloaded from the usual CQ-DATV software output with our contest numbers, so you might need to plan 


page as cng.zip for this ahead of time in television contesting transmission. 
Of course the module consumes so little power that would be 
Notes fine just left powered up. 
Slightly like back in the old days when valves had to warm up If you wish to design some different screens then I would 
our pi Zero generator project takes around 45 seconds to certainly recommend the Windows based Testcard Maker 
fully boot from cold and then produce a composite video Software. 
Samples of the two differing font types (Mode 7 & An interesting review of this was previously written by 
Arial Black) and instruction screen. Richard VK4XRL and published in CQ-DATV edition number 5 


http://www.cq-datv.mobi/5.php 


e473 


dotMOBI 


a a ee ee ee ee ee 


Good vol in the conten! \) 
Email editor@cq-datv.mobi to advertise here 


ORDATY 
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3D printing and amateur radio There are currently many 3D printers on the market, costing 
from under £300 — and prices are coming down all the time. 


By Jonathan Hare, G1EXG My 3D printer (Photo 1) is an Ormerod Rep Rap Pro (supplied 
to me by RS Components), which came as a kit that I had to 
This article is copyright © of the Radio Society of Great assemble, set up and calibrate. It took me about 10-12 hours 
Britain and reproduced with their kind permission. to assemble the printer and a few evenings over a couple of 
You can find more information on the authors web site at months to properly set it up and overcome the odd technical 
http://www. creative-science.org.uk/3D.html problem, learn the software and so on. 
http://www. creative- 
A new world of possibilities: making your own plastic science.org.uk/3D/JPH_Ormerod_review_2014.pdf 


parts at home 
Why 3D Printing? 


What is a 3d Printer? Why would a 3D printer be useful? Well, Photo 2 shows a 
prototype wind powered generator (anemometer) partly 
A 3D printer is a device that can fabricate three dimensional made from the orange 3D printed parts. 


objects. Just as you can print an article from a PDF or 
document file using a standard printer, so you can ‘print out’ 
an object by sending a 3D file to a 3D printer. The printer 
described here uses a reel of plastic filament as the building 
material. Instead of printing ink on paper, it melts the 
filament producing a thin thread that it uses to build up, layer 
upon layer, the ‘printed’ object. 


ORMEROD Rep Rap Pro. 


PHOTO 2 (above): Left, a prototype 4-cup wind 
powered generator (anemometer). Middle, special 
magnet in its custom made housing and, right, the 3- 
cup spreader with hexagonal countersunk hole with 
fixing nut embedded (with another nut along the 
threaded shaft just about to be tightened onto it). 


PHOTO 1: Far left, the 3D printer with a reel of orange 
plastic filament. Left, a 3D printed object ‘hot off the 
press’. 
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The cups are connected via a four-way spreader to a 
threaded shaft and this is also connected to a magnet, which 
has the poles at the sides rather than top and bottom. There 
is a coil of wire around the magnet. When the wind turns the 
cups it spins the magnet and the rotating magnetic flux 
generates a current / voltage in the coil of wire. 


The 3D printer allowed me to make a neat coil former around 
the magnet so that the wire could be as close as possible (to 
maximise the voltage). I could also design small sections to 
accommodate the rotating nuts that hold the magnet (middle 
image). 


This would be tricky and time consuming to make by hand 
but is easy to do on a 3D printer. I then thought it might be 
interesting to try a 3-cup version and simply modified the 3D 
software design to create a three-way spreader. 


I had also learnt from previous versions that this spreader 
often came lose on the shaft, so I now included a hexagonal 
countersunk hole to take a locking nut (right image). This 
countersunk hex hole would be quite hard to make with 
simple hand tools! 


3D printing therefore provides a powerful way of prototyping 
ideas. Using the software you can easily change and modify 
designs, creating objects that would be hard or impossible to 
make using basic hand tools. If you want to try different 
magnets, or scale up or down in size etc, you can simply print 
out new versions of your ideas and perfect your projects! 


How does it work? 


Stepper motors are used to move a printing bed back and 
forth (along the X axis) and also drive a moving heated 
nozzle (Y and Z axis). A further motor supplies the heated 
nozzle with the plastic filament material. The hot nozzle (at 
about 200°C) extrudes a thin thread of plastic. 
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The printing bed also has a built in heater (~50°C) so that 
the first layer of plastic will adhere to the bed, then the other 
layers build on this. The X and Y axis move about while 
printing but the Z axis only ever slowly rises as the 3D object 
emerges from the printing bed. An onboard microcontroller 
board deals with the complex task of co-ordinating the 
motors and heating control. 


The Filament 


Key to the success of the technique is to find a plastic that 
will melt reliably and uniformly when required to, yet will 
form a strong durable material when cooled. Many 3D 
printers use PLA or ABS plastics. PLA, polylactic acid, is a 
biodegradable polymer material with mechanical properties 
ideal for 3D printing [3]. It comes in many colours and reel 
lengths and is not that expensive. All the objects in this 
article can be printed out from one small (80m, ~250g) reel 
of PLA, which cost about £12 on eBay. Larger reels are even 
more economical (1kg costs about £20). 


Software 


There are many software options for drawing 3D designs. I 
used openSCAD, which is free and an easy to learn program. 
It gives great control of parameters such as shape, size angle 
of solid parts as well as control of bolt holes size etc. Once 
you have designed a 3D object you can save it as a standard 
3D file format, .stl (eg antenna.stl). We then open this file in 
a ‘slicer’ program that slices the 3D file into thin layers and 
produces the .g file (eg antenna.g) that the printer uses to 
create the 3D object layer-by-layer. The .g file is transferred 
to the printer via an SD card, then you just press ‘print’ on 
the computer-printer interface. The printer ‘homes’ and starts 
to print out your object. As the printer is controlled by the 
onboard electronics and SD card files it no longer needs a 
computer connection and you can leave it to do its job. 
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PHOTO 3: Top right, the inner cross hatch fabrication 
in the printing process makes for economical use of 
the plastic filament, light weight parts with good 
strength. Above, a model printed at three different 
sizes (see text). 
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Printing Out. 


I was really impressed with the quality, strength and stiffness 
of the plastic prints. Depending on the intricacies of the print 
you do sometimes get a few extraneous flecks of filament on 
the surface but these can easily be removed by hand or knife. 
The printer usually creates a smooth outer layer, while the 
inside is built up of a cross-hatch lattice work creating a very 
rigid, but light structure (see Photo 3). 


For example I downloaded a pyramid shaped object (from the 
website Thingiverse) as a test shape. I used the software to 
scale this by x1, x2 and x3 (ie 300%). The step size of the 
largest pyramid is three times that of the smallest, so it 
should be (3 3 )=27 times the volume and weight of the 
smaller one. However, because it is not solid plastic it turns 
out to be only about 15 times heaver. The exact details will 
no doubt vary depending on the software and printer settings 
and nozzle diameter used etc. 3D printing creates low density 
objects using less filament than I expected, yet producing 
light and strong structures — ideal for making all sorts of 
beautiful and useful things. 
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In the printed version I add a small prototyping area fora 
rectifier and capacitor storage stage and so get ongoing light 
after a bit of shaking. I chose magnets with a central hole in 
them and so I also added a hole in the base of the shake-a- 
gen so that a shaft could be added to connect it to an engine 
etc. 


The 3D printer really comes into its own, not only for being 
able to try out different ideas, modifications and innovations, 
but also because I can simply print out as many as I need for 
the workshop. I don’t have to spend too much prep time 
making each part myself beforehand. 


Designing Something 3D 


PHOTO 4: Top, four 3D printed parts for a shake-a-gen 
torch. Bottom, the completed torch. 


Photo 4 shows a shake-a-gen device that I use in a workshop 
for school children to demonstrate Faraday induction 
(electricity generation)http://www.creative-science.org.uk 
(click on 3D Printing). 


It’s a coil of wire around a magnet; when you shake the 
device the magnet moves in and out the coil of wire, creating 
enough voltage to light an LED. The participants can calculate 
the number of turns of wire required for the coil using a basic 
formula and knowing the strength of the magnet etc. 35mm 
film cans were ideal for the workshop but these are no longer PHOTO 5: 3D printed dipole centres, shown as-made 
made. So recently I designed a 3D printed version, the parts and in use. 

of which you can see just completed on the printer bed. 
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Let’s look at the design process so you can see how we might 
actually make something useful for amateur radio — a simple 
dipole centre. I won’t go into too much technical detail (the 
software has clear tutorials), just concentrate on the basic 
ideas. Photo 5 shows the yellow inverted V centre and the 
antenna feed with open wire feeder. The two dipole wires are 
tied to the round anchor points while the ladder line comes in 
to the middle via two holes. The two feeder wires part, snake 
in and out of the holes for grip and are then soldered to the 
antenna element wires. 


So how would you deign this in software? To save space I 
haven't printed out the code here but you can download the 
file from my website [4] and read through the notes. To 
create this shape is very simple. You could start off by 
defining the left hand round anchor point using a ‘cylinder’ 
command. 

“cylinder [(h=12, r=15, $fn=30)]” will define a cylinder of 
height 12mm, radius 15mm and of resolution $fn = 30. 


If $fn = 8, say, it would produce a polygon of 8 sides, an 
octagon. If we use $fn = 30 we get quite a round cylinder. 
We use ‘translate’ to place this object a few cm away from 
the axis centre. We repeat this for the right hand anchor 
point, but of course place it the other side of the centre. Then 
we create a solid block between them using ‘cube’ and also a 
section for the rope anchor point (it sits above the centre 
rather than to the side). The ‘difference’ function in the 
software allows us to use the ‘cube’ and ‘cylinder’ commands 
to create voids rather than just solids. Using this we can 
create holes for the rope and dipole anchor points and the 
small holes for the wires. 


There are a whole host of other software commands you can 
use, as well as mathematical functions, so you can create 
pretty much any shape you might want. So let’s look at some 
more possibilities: an LF/HF receiving loop, mounting 
brackets for a FT-817 radio and some dipole centres. 
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LF/HF Loop 


This is a table top receiving antenna that covers much of the 
LF and HF spectrum. If you are a flat-dweller or just need a 
small antenna to monitor the bands, this works surprisingly 
well. There is a nice sharp null in the pattern so you can 
rotate it to reduce noise. It is basically a six turn square loop 
(~45 x 45cm) brought into resonance by a tuning capacitor. A 
small single turn triangular coupling coil takes the signal to 
the receiver via standard coax. The loop covers both Top 
Band and 80m. 


PHOTO 6: Printed components for the LF/HF receiving 
loop, with detail of the wire spreader. 


This 3D printed version consists of an octagonal base and 
centre piece and four spreaders to hold and space the turns 
of wire. One of these spreaders also includes a flat section to 
hold the tuning capacitor. 


Each spreader goes to a 300mm long dowel that slots into 
the centre piece. The long side of the triangular coupling coil 
is close to one side of the main coil; the other two sides meet 
close to the middle. 


The coax is joined via a connector block, just visible to the 
left of centre in Photo 6. 
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TABLE 1: LF/HF loop data (see text). 


No of 

Largecapf f Smalicapf. f 
as (O.SMHHz 4MHz — 1.7MHz 48 
5 1.1MHz S.4MHz 1.9MHz 5.6MHz 
4 1.2MHz 6.5MHz 6.8MHz 2.3MHz 
3 1.6MHz 8.3MHz 2.9MHz 8.9MHz 
2 2.2MHz 12MHz 4.0MHz 13MHz 
1 3.6MHz 21MHz = 6.7MHz 23MHz 


Table 1 shows the frequency that the loop covers versus 
number of turns of wire for two different tuning capacitors: a 
500 + 500pF (‘Large cap’) and a small transistor radio type 
(‘Small cap’). In both cases the two sets of vanes are 
connected together. It is difficult to find knobs to go on these 
small capacitors (they don’t have the usual 6mm shaft) so I 
3D printed a knob to fit - see Photo 7. The bolt is M2.5 x 
20mm. 


PHOTO 7: 3D printed knob for the small transistor 
radio type capacitor, and how the cap is mounted on 
the loop assembly. 
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FT-817 Mounting Brackets 


The Yaesu FT-817 has front strap attachments but it does not 
have mounting holes like you might find on a larger radio. I 
have designed some simple fixing brackets so that you can 
mount the radio into a box or onto a panel etc (Photo 8). 


I have printed in orange, yellow and white to highlight the 
differences and show up clearly in photos, but you would 
probably want to print them out in black to match the radio. 


Pine” SOD peice 


PHOTO 8: Mounting brackets for the FT-817. A bracket 
is screwed to the base at the back to stop the radio 
sliding, and a securing strap keeps it from falling out. 


There are five brackets: a front pair (orange) that slot into 
the radio’s strap fixings, a side pair (yellow) and a small one 
for the rear (white). The front pair go under the radio via 
countersunk two screw / bolt holes. These brackets curve 
around the top of the radio and secure it. 


The side brackets have three fixing holes (also under the 
radio) and make sure the radio can’t drift sideways. Each 
bracket also includes a slot near the top of the radio that can 
take a flat bungee or strap. A small rear bracket that goes on 
last and secures the radio so it can’t slide out. 


You could also 3D print all the brackets onto a flat base as a 


one-part device. I didn’t, partly to save on filament and also 
because having separate brackets is more versatile. 
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Dipole Centres 


The datasheets on PLA filament claim good UV stability so 
you should be able to make objects that go outside. Following 
on from the Inverted V centre, Photo 9 shows a couple more 
dipole centres that might be useful for portable operation, 
where a bright yellow / orange colour is easy to see in long 
grass etc. 


PHOTO 9: Two variants of dipole centre with space for 
SO239 socket 


They will take a standard SO239 and I have included 
channels in the structure so that you can feed in the antenna 
wires from the round anchor points. The left hand version 
also has a larger case that could take a torodial balun, but 
you will have to modify the code for your particular sized 
toroid. The idea with these simple devices is that once these 
have been made they can be weatherproofed by filling with 
sealant. 
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Final Remarks 


I have chosen these examples because I found them to be 
useful and fun to make. There are of course all sorts of other 
possibilities for 3D printing in amateur radio including 
microphone holders, front panels for projects (eg PIC LCD 
bezels), boom supports for Yagi elements, replacing broken 
knobs on old equipment, custom made fittings for old / 
foreign parts etc. Please see my website 

http://www. creative-science.org.uk (click on 3D Printing) for 
other ideas and hints and tips. 


I would like to thank RS Components for the donation of the 
Ormerod Printer. 


pac British Amateur 
Television Club 


I 
The club provides the following for its members: ¥ 
A colour magazine, CQ-TV, produced for members 
in paper or .pdf (cyber membership) formats. 


Web site — where you can find our online shop stocking 
hard to get components, software downloads for published 
projects and much more. 


A members forum at www.batc.org.uk/forum/ for help, 
information and the interchange of ideas. 


A video streaming facility at www.batc.ty which enables 
repeaters and individual members to be seen worldwide. 


An annual Convention held in the UK where you can meet 
other members, visit demonstrations and listen to lectures. 


Meet other club members at the BATC stand 
at local rallies across the country. 


www.batc.org.uk 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Coming up in CQ-DATV 36 is a very up market, home 
constructed, SWR bridge. 


Also a colour bar generator project using a Raspberry Pi. 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


| |, 
CGN. 


SOU aa 
= = 


http://cq-datv. mobi ISSN 2059-2191 


Want to be notified when issues of CQ-DATV are 
published? Then join our mailing list. 
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Editorial 


Welcome to CQ-DATV 36, its always a pleasure to find 
Television related projects, last issue it was Alan G3SXC 
investigating 3D printers, this issue John G3RFL has been 
outside looking at his aerial farm and has tasked Alan to 
machine him some new parts, more of that in CQ-DATV37. 


While John is waiting for the parts he has started on a new 
project, a VSWR monitor that will interface to his TFT screen 
that is already displaying aerial direction from a previous 
article. 


John has asked us not publish the RF sensors for the VSWR 
project yet as he feels there are a lot of improvements to be 
made over the temporary ones his is using at the moment, so 
we have split the project up into two parts. John's ultimate 
objective is a TFT screen that will indicated aerial direction 
and VSWR and perhaps more let's wait and see. 


Mike G7GTN and Peter Kwan have been looking back at 
Teletext. 


For those of you who have not seen it, we had two systems in 
the UK both fully compatible with each other just different 
services, the BBC ran Ceefax and ITV ran Oracle. They both 
used a data transmission in the vertical interval to carry 
pages of a book, you could request the page you wanted 
from the TV handset and eventually when the transmission 
data transmitted that page it, would go into your decoder 
memory and display text and some rather blocky graphics, 
could be a bit of a wait, but popular pages were repeated 
more frequently to help overcome this. 


Early decoders using simple Logic gates were rather complex, 


but soon the custom chipsets arrived and the decoder could 
be as simple as three or four chips. 
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The transmission was a little more complex in ITV we had a 
large Teletext computer centrally located at ITN and the ITV 
programme network was switched in a such a way that we 
always had a feed of the ITN pictures (useful for news 
flashes). The data was then lifted off in a data bridge and put 
on the station output, so you always got the data from ITN, 
well almost always, but in true TV fashion if we lost the feed 
or messed up the switching there was an automatic apology 


page. 


What was interesting was the rack size of the data bridge and 
local pages, I never saw the ITN end, but to put this together 
with a Raspberry PI just shows how far we have come in 
micro computing power. 


We might have lost Teletext with the coming of digital 
television, but I suspect being squirrels at heart there will still 
be ATV enthusiasts with a Teletext equipped TV in the shack, 
and well we still have analogue ATV repeaters that might 
benefit from Teletext, if not just treat it a blast of nostalgia. 


Before you turn your attention and settle down, we hope, to 
enjoying CQ-DATV 36, can I just stress that this magazine is 
put together and distributed free without any commercial 
input. We can only go on producing this publication subject to 
the availability of copy or to put it another way, articles don’t 
just appear out of thin air we need your contributions. 


Please enjoy CQ-DATV 36 
CQ-DATV Production team 
Please note: articles in this magazine are provided 


with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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Dutch Kingdom Amateur Radio Society [) 


Mei 2016 editie 23 


DATV News Rally 


Contest? The BATC were at the Luton Radio Rally today, Sunday 22nd 
May. Tony G1HBD also brought his OB vehicle. Lots of 

As far as I have seen them, in most of your magazines I did visitors,. The weather was dry and sunny and an interesting 

not notice any attention for the IARU ATV contest. time was had by all. 


In several countries there is a lot of ATV activity but even 
when just one contact is made, it would be appreciated to 
receive a log. No fancy log-installation or so, just open the 
excel sheet, fill out some fields, save it and send it to the 
mentioned email address. 


The rules and logsheet are on the IARU website but a bit hard 
to find, therefore I give you the link: 


http://pi6ats.nl/ATV%20contest%20l0g%20- 
%2ZOATV_yourcall_YYYYMMDD.xlIs 


Results from last year: Minitioune VO.4c (new version) 

http://www. iaru-r1.org/index. php/vhfuhsshf/1455-atv Minitioune v0.4c is now the last version.(19/05/2016) 

If you do not have an ATV station but you have SDRsharp Main improvements over the v0.4b:- 

running with (for example) an RTLstick: you can easily 

receive ATV signals in the 70 cm and 23 cm band by using - Fix the bug with autoPID that did not work the first time if 
TVsharp. No additional installation, just run TVsharp.exe set in the .ini file. 


instead of SDRsharp.exe. (It is AM but you can detect FM 
with it). Link for direct download of TVsharp: 
http://pié6ats.nl/tv.zip 


- Fix the TiouneMonitor bad display of frequency when 
several freq buttons have same frequency 


- Correction of some bad colors in the interface 


Hopefully you could pay attention to it on your website - Fix bad picture format in TiouneMonitor when in auto 
and/or local infrastructure. ATV could stimulate activity and QSL/video mode 
interest in frequencies VHF-and-above so lets give it a try! - Add a message during loading 


Best regards, Naslov Prispevka 

You can download it here: 
(Editors note:- In order to publish this sort of information - http://www. vivadatv.org/viewtopic. php ?f=60&t=470 
you have to tell us, we are not mind readers) Jean-Pierre F6DZP 
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New ITE Hides product, USB receiver. Software download on Dropbox link: 
https://www.dropbox.com/sh/2msm16q9c566 ... M5gPa d/l = 


UT-160 USB receiver 1 ... 8MHz BW Diversity 0?User guide: 

UT-160 USB Receiver for 1 ..... 8 MHz Bandwidth UT-160 USB Receiver Diversity 

Diversity function !! Two input for two antennas (later Gibt's Dongle_QIG_v1.0_20160518.pdf (799.54 KiB) 
version with 4 inputs) 

Bandwidth: from 1MHz to 8MHz Source: Darko Banko 


Frequency range: 170MHz 858MHz..... 
Housing size is the same as standalone receiver HV-110. It is 
planned for the end of June 2016 available housing at 
HamRadio 2016 as Hides Fair novelty. Diversity function !! 
Two input for two antennas (later version with 4 inputs) 
Bandwidth: from 1MHz to 8MHz Frequency Range: 170MHz 
SSSMAHZ saiccias Chasis size: 10cm x 4cm x 7cm Scheduled for 
the end of June 2016, available on HamRadio 2016 as Hides 
fair novelty. 
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by John Hudson G3RFL 


So summer is here and at last I can stand being outdoors, 
without my fingers going numb and my ear lobes stinging, 
well that's the definition of summer in the UK isn't it. 


Summer is also the time of year when time outdoors is 
compromised by tasks called gardening and to top it all off, 
the lawn starts to grow and needs repeated cutting. 


Using this new found outdoor freedom to it best advantage I 
turned my attention to my aerial farm, well I use the term 
farm in its broadest sense it's a pump up mast and rotator, 
but I like to call it an aerial farm. 


The first update will be to add a motor car flywheel and 
motor so that I can power the 23 cms antenna through 360 
degrees at the moment it has a SAT 12 Linear Actuator which 
will only rotate it through 110 degrees. 
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This will enable the display of polar plots using the Mag 
sensor and a simple detector. 


The antenna has positional feedback provided by a 60p 
sensor and is II2C connected to the shack down a simple 
quad cable (never been one to skimp if it needs 60p then it 
gets 60p) 
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Note how RUSTY the LINEAR ACTUATOR has become 
due to the sea air 


This position sensing was written up in CQ-DATV issue 33 
(available free from the CQ-DATV download site). More on 
that when Alan mills out a suitable hole on the flywheel. 


While I await the machined flywheel and perhaps an even 
bigger rise in UK temperatures, I also want to add some SWR 
diagnostics, as I have never been sure that this is correct 
across the band, I do know that it is optimised at 1270MHz. 


To interface the SWR diagnostics to the £11 TFT LCD Colour 
Display that at the moment only displays the direction of the 
aerial and little else. So I started on the project I had been 
planning through the cold days of winter an SWR indicator 
that could be interfaced to the direction indicating TFT screen 
(which may by the next issue, rotate through 360 degrees, 
fingers crossed). 
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TFT in VSWR Display mode 


This is a litthe complex I need a calibration source and a two 
channel A/D input. 


The source needs to be linear in both frequency and 
amplitude and yes you have it a YIG was just perfect, I built 
the YIG control module, at the heart of this was a 
dsPIC30F4012 PIC and the software enables me to control 
the YIG from 1230 to 1350MHz. 


The TFT display screen is 480 x 320 Pixels so I settled for 
0.25MHz per pixel step, so across the screen I had a 120MHz 
sweep . The X trace and Y trace had two detectors and these 
are the key to accurate measurement. If you think it sounds 
easy well let me tell you I am currently on version 4 and it 
might not stop there so you are going to have to wait for CQ- 
DATV 37 to see these revised designs. 
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perec’ | SOR LOAD 


SOR SOURCE 


1208-1440MHz SMA Return Loss 


dB 


DETECT 2 


Block Diagram of the unit 


I am using the 10bit A/D so we get a value of 0 to 1023 on 
each channel, remember the TFT screen is not like a normal 
TV screen there is attached memory to store the screen 
image which removes the requirement for a frame or field 
store. 


Lots of MATHS are required to work out the RL (return Loss) 
and VSWR (standing wave ratio), some time I wish I had paid 
more attention to my maths teacher at school, I just never 
thought I would use what he was selling. 


To work out the SWR, this has this is the ratio of one to the 
other and involves lots of sub routines to place Values and 
Text. At the moment they are showing the A/D values and 
Freq in 0.5MHz steps (5 digits). 


I used Diode detectors and as we all know diodes are not 
linear devices. I did get some advice from Tim Forester 
G4WIN. 


John re your VSWR and the low power and non linear diode 
detectors have you considered instead of producing more RF 
power to overcome the non linear characteristics of the 
detector diodes why not place some low power amps ahead 
of the detector diodes thus increasing their sensitivity ? 


Return Loss to VSWR Conversion Table 


Reflection Mismatch Loss 


Coefficient, T 


(dB 


Reflected Power 
(%) 


Through Power 
%) 


Also found a useful VSWR conversion data sheet on 
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the net 
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He was not alone looking at what other people have done When you buy these they come with a 9 PIN "D" type plug so 
overcome the diode detector voltage drop or its crushing at I fitted a "D" 9 pin socket on the Display PCB. 

the top end. Because these occur at the bad SWR end, so I 
opted for 13db 0.5W AMP from Ebay to increase the drive to 
the detectors. 


Maths corrections can be done on the input volts if needed, 
but at the moment I think I can use these to not only get the 
linear FREQ but the AMPLITUDE linear has well. (more on 
these in CQ-DATV 37). 


IN4@01 1N62@01 
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YIG CONNECTIONS 


VSWR part 1 display 


I have split the diagram into 2 parts so that I can improve 
the second part which is working but as my school reports 


always said there is room for improvement. PCB for the project viewed from the component side 
R9 pot sets up the lower FREQ and the R near to C6 sets the The Display PCB will be the same as in the development units 
Upper FREQ, the coil used is the tune one and the FM is not and the detectors will be just a PIGGY PCB. 

used. 
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IARU ATV Contest 


Don't forget the annual IARU ATV Contest is happening in 2 
weeks time on Saturday/ Sunday 11/12 June. 


The International Contest includes all bands from 432 MHz 
up and additionally, the BATC will run an ATV Contest on 71 
MHz and 146 MHz at the same time, so the contest will 
effectively be "all bands" in the UK. To encourage RB-TV 
activity there will be be 2 prizes of £50 Amazon Vouchers for 
the best DX RB-TV Contact during the contest. 


e The contest runs from 1pm BST on Saturday 11 June until 
7 pm BST on Sunday 12 June 


e All bands from 70 MHz upwards - analogue and digital. 


ls 


J} — C8 Full details and links to the log sheets are on the BATC 
—————— id ee oe ae | Forum: 


Populated PCB http://www. batc. org. uk/forum/viewtopic. php ?f=75&t=4519 
The Detector outputs A and B have a 3 pin KK connection, 
the DETECTOR PCB has a SMA to SMA RF lead at 23cm. e At least 4 stations have already committed to going out 
portable. Please post details of your planned activity on 
The TFT screen will of course have the bezel from the last the forum. 


issue that Alan made using his 3D printer 
To be continued in CQ-DATV 37 It would great to see as much activity as possible - you don't 


have to go out portable and if you just work your normal 


contacts across town, please submit a log as it would be 
good to show the rest of Europe how active we really are! 
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International ATV meeting 2016 


Every year ATV enthusiasts from Italy, Austria and Slovenia 
get together. This year the meeting was held in Maribor on 
the 9th of April in the Qlandija shopping centre which 
incidentally coincided with an exhibition on the 70th 
anniversary of the Maribor radio club. 

https://www. youtube.com/watch?v=bswzCDNksfw&feature= 
youtu.be 


S56E) 


SSIUCE tyswiss— 


After the visit we drove to a nearby hill, Sv. Urban, near a 
pleasant inn. To bring us up to date there followed by a 
presentation. From Austria came OE6RKE Robert Wilhelm 
OE6VLG, Pauline OE6YLF. From Italy Mauro IV3WSJ, from 
Slovenia Stefan S51L, Rudi SS8RU, Dolf S52DS, Josip S54JP, 
Marjan S56EJL Stane S57UCB Andrej SS6WAN and Marjan 
SSS TX: 


CQ-DATV 36 - June 2016 


Whilst having good home-made food, we talked about the 
possibilities of connecting ATV repeaters between the eastern 
and western parts of Slovenia. 


Due to the configuration of the ground this would be very 
difficult. However the possibility that this could be through 
Austria and Italy. 


Once in Austria Gerlitzu again on the ATV repeater. In solving 
this problem it is Robert OE6RKE suggested using Hamneta. 


Most of us are not familiar with this method of 


communication, so we were briefed by various ATV 
enthusiasts. 
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S51L___ OE6YE OF6VLG 


A current theme in the field of equipment is the introduction 
of digital television. There are different standards. In Austria 
the mainly of type DVB-S. Slovenia and Italy, DVB-T, which 
has proved better in the conditions when there is no direct 
visibility between the transmitter and the receiver. 


This was followed by a practical demonstration of the recption 
of various ATV signals. The repeater SSSTVL Ljutomer we 
received both analog and DVB-T to 1.2GHz. Wilhelm OE6VLG 
accessed the Khunegg OE6XLE analog repeater and Dobl near 
Graz DVB-S and 10GHz award from Hutwischa. Due to bad 
weather, the reception of the repeater on the Koralpe failed. 


Traditionally, these meetings present new products in this 
area, which this time did not happen. Another reason was 
because of language problems due to not understanding the 
three languages. 
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We went home happy because we learned about new ATV 
repeaters, their work and installations. 


73, Stefan S51L 


pac British Amateur 
Television Club 


The club provides the following for its members: a 
A colour magazine, CQ-TV, produced for members 
in paper or .pdf (cyber membership) formats. 
Web site — where you can find our online shop stocking 
hard to get components, software downloads for published 
projects and much more. 
A members forum at www. batc.orgulk/foruny for help, 
information and the interchange of ideas. 


A video streaming facility at www batc.ty which enables 
repeaters and individual members to be seen worldwide. 


An annual Convention held in the UK where you can meet 38 
other members, visit demonstrations and listen to lectures. : 


Meet other club members at the BATC stand 
at local rallies across the country. 


www.batc.org.uk 
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Raspberry Pi Zero Contest Number 


Generator - Update 
Mike G7GTN 


~/¢ The contest number generator from issue 35 was 
always intended as a dedicated project. 
Since the pi Zero modules are still rare the following 
“\ small changes will allow the use of a mouse to close 


the python interpreter down and hence allow you to escape 
from full screen mode and continue working. 


# Line 105 
pygame.init() 
pygame.mouse.set_visible(@) 


# Line 319 
while running: 
for event in pygame.event.get(): 
if event.type == pygame.QUIT: 
running = False 
pygame.quit(); sys.exit(); 
# Any mouse button to quit - add after line 
if event.type == pygame.MOUSEBUTTONDOWN: 
pygame.quit(); sys.exit(); 
time.sleep(1) 


ie - 


an 


_ Foral 
ieces 


ms 
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Digital Amateur TeleVision 
Exciter/Transmitter 


now available from 


ae) Ge Fy ate = : i.) 
A more affordable DATV exciter can now be ordered 


Fully-assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many 
variations of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

Requires PC running Ubuntu linux (see User Guide) 

Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


register on the web site 
to be able to see 
the PURCHASE page 
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Windows Notebook or PC 
32-bit or 64-bit 


DATV-Express board 
Configured for 1.2 GHz 


DATV-Express Project - May update 


Logitech Poe 
C615 Web 
rep ort canes a 
By Ken W6HHC oR 
. . Logitech Video 
The good news is that the Express_DVB-S_ Transmitter C920 Web ——— | 
software (long discussed on the Forums) for using the camera 
hardware board in a Windows environment is now available rpg Audio eves 
for download in BETA-release. The BETA-version v1.10 can Headset  ‘“S? at 1.2 GHz 


now be downloaded from the DATV-Express web site at 


Rev 04 


www. DATV-Express.com on the DOWNLOADS page. Also 
available on DOWNLOADS page is a NOTES.T®XT file (aka 
README) for v1.10. No User Guide is yet available for this 
BETA release. One of the real advantages of this software for 
windows is that it uses the FFmpeg library of software 
CODECs (H.262, H.264, and H.265) for encoding the video 
(no Hauppauge boards needed). Figure 1 below shows the 
MAIN user interface screen when running the Express_DVB- 
S_ Transmitter software 


@ DATV-Express - datvexpress _- x 
File Capture Codec SlTables Options Modulator Help 


[” TS Record Tx Queue 0% 
[ Carrier Only BEREEE Tx Level 20 
[Video Ident Tx Frequency 1.2900 GHz 

Tx Symbolrate 2.200 MSps 

Tx FEC 1/2 

Tx Bitrate 2027450 bps 

Video Bitrate 1350084 bps 

Video Codec H.262 


Audio Bitrate 64000 bps 


Fig 1- The MAIN users screen running Express_DVB- 
S_ Transmitter. The PTT button has been toggled to the 
TRANSMIT mode. 
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Fig 2- Typical set-up for Express_DVB-S_ Transmitter 
software for Windows that was tested on Win7 and 
Win10. 


W6HHEC testing used both the LogiTech C615 and C920 
webcams for MPEG-2 (aka H.262). WA8RMC testing included 
a NTSC video camera with a EasyCap USB-dongle. G4GUO 
testing favors using vMix video software with Decklink mini 
recorder or the Magewell USB3 dongles. 


One of the impressive features (to me) of this software 
implementation that Charles G4GUO has achieved is that the 
video latency is less than 0.5 seconds for MPEG-2 
encoding...much smaller than even my old trusty SR-Systems 
Minimod hardware transmitter could achieve. 


The next step is to complete a draft version of a Users Guide 
for this Windows software (already started). 


73...de Ken W6HHC (project speed set to slow...) 
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Mike G7GTN 


Following on from Peter’s personal TV engineering 
introduction it is very nice to see his quite considerable 
teletext knowledge & expertise has been put to very good 
use. We will have a quick look at the Windows PC software he 
has written to allow us to create our own full specification 
(Vertical Blanking Interval) level 1 teletext pages. 


B® wxTED 1.19 = oO x 


File Edit Presentation Help 


TEDFAX 100 Thu 19 May 


P1/21, (€0,1) char=Graphics White=Ctrl1-F7 
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As with the teletext that we probably all now fondly 
remember we can create our own pages in a much more 
simplified fashion and no more hacking or manually compiling 
hex files to insert the required control codes in to Eproms as 
with the original G8CJS Teletext Pattern Generator. 


Certainly an excellent manual in PDF form is already part of 
the free software download package, so is worth twenty or so 
minutes of your time to read this and become better 
acquainted with all the features he has created. 


On launching the application you will be presented with a 
sample page 100 that you can start to edit straight away. 


Pressing the ALT key will make all the teletext control codes 


visible. 


Page number 


Description 


Cycle time 


Mode 
@ Cycled 
© Timed 
Links: 
| 100 | | 


Index | ¢ 


101 | 


| 10600 


| Read back page10600 


99 


(0) (755) 


[ | C4 Erase Page 
[_]C5 Newsflash 

(_] C6 Subtitle 

[_]C7 Suppress Header 
[_] C8 Update 
Transmit Page 


OK Cancel 
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File Edit Presentation Help 


meleletext 1106 
ENGINEERING 


03 


Toe e eee eee eee eee eee 
20 BE ee eee 2 
BB 8 ee eee 
+H-+0-0-8-08-8-8-8-8-8-8-8-8-8-8- a bates 


White : . re Magent . Blue 


Te is aes 
70123 4567 89:3; <=>? 


rs $%R? C+ 
@ABC DEFG HIJK LMNO PQRS TUVW XYZ \>t# 
~abc defy hiJk imno bars tuvw xyz 14-8 


Sanne i -—— 1 aH nee 


U 


cs 


P1/1, €39,2) char=unknown 502 


A large selection of pages is very helpfully included in the 
download so you should be able to quickly start designing 
your own unique screens. 


One very nice feature is the ability to assign the four fastext 
remote buttons (RED-BLUE) if you wish to do some page 
linking. 

The properties dialogue box allows you to make use of this. 
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1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 


Teletext 
ea 
S-8-8-8-8-8-8-8-8-8-8-8-8-8-8-8- 
ABCDEFGHI JKLMNOPQRSTUVWXYZ801234 
abcdefghi jklmnoparstuvwxyz56789 
abcdefghi jklmnoparstuvwxyz856789 
ag SAB.” € K+, - ete >7?01234567890 


17? $%8R? C K+, -. em >?01234567890 
a ee +8-8-8-8-8-8-8- 


TEST 


VUE 


These links all sit on line number 24. 


0 
1 
2 
3 
4 
S 
6 
7 
8 
9 
0 
1 
2 


P1i/1, (¥, 1) char-Sosace 


Using the raspberry pi Zero and the VBIT software we can 
send our own teletext service to any television set that has a 
teletext decoder built in. 


Your self-designed pages are stored in the /home/pi/pages 
directory and will be loaded on pressing the remotes teletext 
button. 
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401 CEEFAX 1 


TELETEXT 


Station Details seeeeeeeeeee 102 
W Test Signals...ccsccesses O11 


TT aa 
B80 Engineering test page... 106 
VBI Teletext Details........ 107/108 


11 111 CEEFAX 1 10: 47716 


TEST=SIGNALS 


CLOCK CRACKER .ssssssseseeseeee 105 
BBC ENGINEERING |, SAR 1% 
BLOCKS, .cscscccccsccceeseccnens 104 
FREQUENCY TEST. cccccccccscccens 116 
TERT UMiis coccccoccuccocnccsen came 
BATC NEB IGHEs cccccccessccesccnment 
COLOUR BARS. ccccccccseseevevees 103 
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102 102 ap 1 11:285/35 
Icome to 


TELETEXT 


24CMs STATION EQUIPMENT DETAILS 


VIDEO SWITCHING AND ALL TEST SIGNAL 
Deere ON ARE FROM MY OWN CREATED 


Real teletext output as seen on an analogue portable 


Following the supplied instructions on the VBIT website 
allowed me to have this running in less than 5 minutes. 


My pages were transferred to the pi Zero using the Microchip 
ENC28J60 Ethernet module. A most handy feature is that 
changes made in the editor package will be immediately 
updated on the television on transfer if you are still sat on 
this page. This makes testing out quick ideas very functional 
indeed. 


The full source code for both the PC teletext editor and the 
VBIT server code are all freely available. 

So if you want to better understand how this has been done 
you now have an excellent educational resource at your 
fingertips. There is also an active Facebook Group for all 
teletext discussions which is in the reference links. 
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wxTED PC Teletext Editor 


VBIT homepage 


ATV Quarterly - Don't miss another issue! Subscribe 


Today 
Facebook Teletext Group 


USA $22.00 year, Canada/Mexico $25.00 year DX 
$32.00 year (US $) Cyber: $15/yr. Visa, M/C, AMEX, 


IBA Technical Review No 20 Developments in Teletext PayPal via Internet: 
Cheques or Money Orders to P.O.Box 1594 Crestline 
CA 92325 
BBC CEEFAX - A step toward the digital world video Published by ATV Quarterly tel (909) 338-6887 email: 
clip 
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Video Matrix The software converts this analogue sample to a BCD and 
outputs it to a 7447 which converts it to drive the seven 


By Ulrich Vogel - DK4BT segment display device. The microprocessor contains a non- 
volatile EEPROM memory, so the selection is retained as the 
This article first appeared in TV AMATEUR 180 last status if the power is removed. 
a ‘. : The micro then drives 2 HEF 4066 analogue switching IC's for 
Wee View audio selection and 1 for video selection, Key O turns off all 
OSVIC (Ani atrix Or the inputs. The # key toggles the mode between it being an 4 


audio, 4 video matrix to its other mode which is no audio , 
but an 8 video input matrix (I.E the 4 audio inputs become 
video inputs too) this change of use is indicated by the 
illumination of LED one. The changing of the audio inputs to 
video is done by EO E1 E3. And in the 8 video input mode the 
audio is turned off. 


The component values are not critical neither is Transistor T1. 
Most NPN transistor will be suitable. 


Construction was on a single sided PCB and the red lines 
indicate the wire jumpers required. 


Technical specs measured are: - 


Due to the ever increasing number of video sources in the - Operating voltage 5.0V floating 
Shack, I had an increasing desire for an electronic switching - Operating Current <200 mA 
matrix for the four video receivers, each of which could be 


routed to the main monitor for viewing. - Peak amplitude of the input signal max. + 1.5 VSp 


- Insertion loss Audio (RL = 10 ohms) 0.3 dB 


The project was going to be a home build unit and the main - Contact resistance Audio <400 Ohm 
source of components was going to be my junk box, which - Lower limit frequency 0 Hz Audio 
ruled out SMD devices. I decide on microprocessor and a 


numeric keypad for the control. - Upper frequency Audio> 1 MHz 


- Video output resistance 100 Ohm 
The keypad can select one of four analogue voltages routed - Video input impedance 2 ohms 
along one of three lines to the micro controller (PIC16F690) - LRL video (RL = 100 ohms) 10 Hz 


these lines are periodically sampled and debounced in a 


echWware rOUrINe. - Upper frequency 15MHz Video 
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Circuit documents 


The idea in the development of this Video switch was a 
simple but effective device, for easy self build. 


All information required for this project, the circuit diagram 
with the component values, a layout for the single-sided 
printed circuit board, a detailed description, and software for 
the mono-set microcontroller as source are in assembler and 
a HEX file are available from the author. 


Also, the finished TIG programmed processor is available 
from the email address dk4bt@darc.de 


CQ-DATV 


Fi Like us on Facebook 
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Mike G7GTN 


The recently released but still at present ultra-rare Raspberry 
Pi Zero was the perfect module to build a very quick PAL 
Colour bar generator. 


I created two simple bar images and added the facility to be 
able to add a caption or Callsign by using pushbuttons 
connected to an additional two I/O (GPIO) Pins. 


The fifth button is used to remove this pre-set Caption or 
Callsign and takes us back to just basic full screen bars. This 
is a simple beginner type project with plenty of scope for user 
expansion & additional experimentation. 
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falkback on 2M 144.750MHz 


Connecting PAL Composite video output 


On the Zero modules we can populate the standard 2.54mm 
two way pin header to make our PAL (or NTSC) connection to 
our required video output source either video monitor or 
transmission chain. The square around the hole indicates the 
Video side with the circle being the ground connection. 


Next we need to edit our systems boot config.txt file to 
inform the Operating system what specific standard of 
composite video output is required and also specify an aspect 
ratio at the same time, which in my case was 4:3. This is 
further detailed in the Contest number generator project 
published in CQ-DATV magazine edition 35 so really that 
should be a reference to this; additionally this is documented 
within the code. 
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Switching the bar images and user captions 


The 5 standard push button switches are wired directly to 
GPIO pins (Figure 1), the other end of each to ground. The 
software implements pull down resistors on the BCM chipset 
using the Python GPIO library. 


Raspberry pi /O 


Figure.1 - Bar Selection 
& Power Down Switch 


< 2 4 2 
Power Down 


Caption Configuration 


Use is made of the python pygame library to load our colour 
bar image and add any Callsign or caption text required. The 
image used is sized at (768X576) pixels. 

A sample of the first caption text configuration is shown. You 
need to make changes to the X & Y locations of the text to 
suit the size of your required captions. 


# Small caption 
def captiontwo (channel): 


# Calculate these values depending on your ow 
# First number is across the screen, next number is down 
ptext.draw("G7GIN - TELEVISION", (73, 346), fontname="mode?", fontsize=56, alpha=0.9, owidth=1, color="white”) 
ptext.draw("TALKBACK 144.750 

pygame.display.flip() 
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OMHz", (64, 430), fontname="mode7", fontsize=56, alpha=0.9, owidth=1, color="white”) 


The code which includes comprehensive installation 
instructions is available from the CQ-DATV software page as 
BARSCODE. ZIP 


Operation 


Pressing the clear button will take you back to full screen 
bars with no captions being shown. At present we have two 
styles of bars that your captions can be overlaid on. 


The power down button shuts the pi zero down safely to save 
any Operating System corruption issues from an abrupt 
forced close. 


Additional Note 


If you wish to close the running code down you may connect 
a mouse to the USB port and press either key. This will stop 
the python interpreter and allow you to continue working on 
the Zero. 


You could also add an additional push button switch if so 
desired to carry out the same function. 


References 


- Pygame programming reference material 
http://pygame.org/hifi.html 


- Pytext additional text functions 
https://github.com/cosmologicon/pygame-text 


- Windows Testcard maker software 
http://www. oodletuz. fsnet.co.uk/soft/tcmaker.htm 
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My life with Teletext On News at Ten I'd often be watching the BBC results teletext 
page waiting for a midweek soccer result to come in. I'd 
By Peter Kwan quickly type in the numbers and rolled the football live when 
P100 ORACLE 700 Thul? Jan ITU 1236:44 Alistair Burnett came to read that story. 
I was fortunate enough to land a job with MRG Systems who 
made all sorts of teletext equipment. The first job I did was 
to make the BBC's Programme Delivery Code work more 


én hive Tiwiet, 206 GeAtios Gm reliably. It took a lot of hacking to make something that sort 


HEADLINES: NEWS.201 TRAVEL INDEX. .102 of worked. A few years later I analysed it to see exactly how 


SPORT.202 REGIONAL ‘ . : 
BUSINESS .203 DIARIES it should work and rebuilt the whole thing from scratch. It 


LONDON DIARY. .301 worked great after that. 
LEISURE INDEX .700 

Crossword 705 
Horoscope 


ORACLE OFFBREAK.303 FARMING... .3587432 


ALPHABETICAL INDEX: TECHNICAL 
ig Sear 3) es Pam CO | INDEX. .499 
H-R...192 S-2...193 


My earliest introduction to teletext was drooling over the 
circuits in Wireless World. It was a huge complicated project 
and far beyond what a teenager could build or afford. My 
second job was at the Moving Picture Company. One of the 
latest gadgets was the Quantel Paintbox. If you wanted to 
save your work you could back it up, one picture per 8 inch 
floppy disk. You can imagine the piles of floppies. One bit of 
magic was that you could run a backup straight to videotape. 
This involved the Paintbox outputting full frame teletext at 
about half a megabyte a second. 


Next I moved onto ITN where I animated maps, charts and 
sport live on air using the extraordinary VT80 machine but 
that is another story. Our top floor computer graphics office 
in Noel Street was next to the news part of Oracle. They had 
three or four workstations each with an oversized keyboard 
with lots of weird coloured keys. A bunch of PDP-11s ran the 
show. 
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Another thing that I worked on was an advertising opt-out 
system. This would encode special control packets into 
teletext and send them out with the normal transmissions. 


Machines in the regions would decode these messages and 
pre-roll VTRs and switch video This was so that you could 
have regional ad breaks. 


For example a French language station in Switzerland might 
transmit to Belgium and France but each country would have 
its own adverts. This network is still active across Europe. 


The biggest system was the BBC's Presfax and Regional 
Recall systems. Presfax gave exact timings for programmes 
and links. HUDFax (Head up Display) gave countdowns and 
showed the next five items in double height text. 


Regional recall was a teletext packet that would kill all 
regional programming and switch everything back to London. 
If something really big happened then London could take 
control. I don't think it was ever used. 


This was a complete main and reserve chain for BBC One and 
BBC Two. It took data straight from the scheduling system 
and transmitted it as teletext to the four nations and twelve 
regions. This was so that everyone knew what was happening 
to the nearest 25th of a second. It was decoded and 
displayed using teletext character generators in each control 
room. 


It was transmitted over air so if you could decode teletext 
databroadcast IDL-B you could see the schedules too. The 
switchover to digital did not kill this service. It still runs 
internally to the BBC even today. 


Occasionally I see the system running when they show the 
interior of the control rooms. 
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194 CEEFAX 1 Sat 16 Nov 01:42/56 


However, I had an idea that the teletext inserters that we 
made and sold for thousands of pounds could be done ina 
cheaper way. 


Over one Christmas break I doodled lots of designs and 
Googled lots of chips. My design evolved until it was down to 
four chips plus an Atmel AVR controller board. 


I was quite proud of re-purposing a 7Op serial ram chip to 
take the place of a £20 FIFO. Once I saw the final design of 
VBIT I knew I had to build it. 


I downloaded Kicad and by the middle of January I had the 
PCBs in manufacturing. I also had access to SMT tools so I 
could populate the boards myself. 


I wrote a heap of code and much to my amazement I was 
getting teletext out. 
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Phase two of VBIT was because the 8-bit Atmel AVR was too 
small for the task and it needed a lot of hacks to get around 
the limitations of memory and speed. The next VBIT had 
similar circuitry but a smaller board and had a convenient 
ribbon cable and a regulator to interface to the Pi. I rewrote 
most of the software so that it was split into the teletext 
stream handling and the hardware video timing. I nearly 
manufactured 160 of these but it turned out that the interest 
in the project didn't match the orders. I ended up making a 
dozen. 
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Then analogue switch off happened and I was out of a job. It 
was then that I wrote the teletext editor wxTED because I 
thought that having current Windows GUI experience might 
be helpful in getting a job. While on my break from work 
something amazing happened. 
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Alistair Buxton had been moving on a separate path towards 
the same goal of creating affordable teletext. He had 
designed an AVR teletext generator of such ingenuity that it 
only used three cheap chips and in a most ingenious way. 
Then he excelled himself again and whittled it down to NO 
chips by using the Pi's on board video. Much to his credit, his 
software could accept data piped into it. This meant that I 
could take my teletext stream and instead of pumping it into 
the FIFO I could send it directly to Alistair's video driver and 
so VBIT-Pi was born. 


You'll find me active at “Teletext-The Facebook Group” or 
@PeterKVT8O on Twitter. If anyone wants to show off their 
teletext page designs then please join the Facebook group. 
The group would really appreciate that. Currently I am 
working on a teletext viewer that works in a browser and will 
also combine an editor. It doesn't have a domain yet but 
work is in progress at http://23.251.131.26:8080/ 


Alan a SETAE TES 


NEW SYSTEM FOR BROADCASTING 
AL PHANUME Ic TEXTS WITHIN THE 
NORMAL” TELEYISTON SIGNAL . 


EACH TY CHANPEL: CAN CARRY A 
MAGAZINE OF 32 PAGES WHICH 
MAY BE CONTINUOUSLY UPDATED. 


CEEFAX ADAPTORS FITTED TO DO- 
MESTIC TY SETS WILL RECEIVE 
AND STORE THE PAGES: &,DIS- 
PLAY .THEM ON THE HOME SCREEN 
cara THE TOUCH. OF THE SELECTOR © 
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This brings back memories. Circa 1973 when the BBC were 
sending experimental transmissions from Winter Hill my boss 
got me a copy of the spec and I built a decoder - about 42 
TTL chips I think + memory and character rom. 


This could only do upper case as I could only afford six 1K x 1 
bit dynamic memory chips, they were over £7 each - about a 
weeks wage I think for the six. Those were the days. I have 
some recordings on 8in spools of 1/2in tape and the old 
Shibaden VCR but the tapes have deteriorated and the VCR 
hasn't run for 40 years so don't think we can recover those. 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Is this the latest issue of CQ-DATV? to go to our 
web site to check to see if there is a later edition available. 


\ 


Want to be notified when issues of CQ-DATV are 
published? Then join our : 
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Editorial Perhaps the sea trip did not agree with it! Rather than loose it 
again to another world cruise, we complained to Samsung 


In this issue we have continued our chosen coverage of all who asked for it to be returned to another UK address, they 

things both amateur and professional in the world of even sent post paid packaging, first class. It has been with 

Television. them almost a week so I will keep you posted, but if you are 
looking for camera, my advice would be avoid Simply 

John G3RFL has been working on his aerial farm which you Electronics. They have the most competitive online prices, 

may remember consisted of a partially rotatable, pump up but are not in the UK, so don't expect a speedy service. 

mast with a direction readout displayed on a TFT screen. In 

this issue, with a little help from a scrap motor car flywheel On the professional TV front, we have started a series on the 

and some brilliant machine work from Alan G3SXC, it now development of the world's first VTR machine the Ampex 

rotates 360°. VR1000. This was put together in 1956 and caused quite a 
stir in the broadcast industry. The article is written by Fred 

Ken W6HHC has finally received an H.264 transmission Pfost who was a member of the original team that produced 

picture in 16:9 aspect ratio using v1.10 Express_DVB- this first videotape recorder and demonstrated it in Redwood 

S_ Transmitter beta software and the video was received City in April of 1956. Ampex went on to receive an Emmy in 

using the trusty PCI-based TuTioune software. the following year for the machine. 

Armand Hoffstetter reports:- using stand-alone DVB-T One thing missing from this issue is the usual contribution 

transmitters with HDMI input from the Hides ATV stable. from Mike Stevens G7GTN who normally writes articles on the 
Raspberry Pi Zero. Unfortunately, at the time of writing, Mike 

Klaus, DL4KCK reports from an ATV meeting in Gloevzin. This is back in hospital undergoing some more surgery. 

was organised by Rolf, DJOXF, assisted by Joerg, DGOCCO, 

and Karl, DM2BMB. He complains bitterly that access to R & D facilities are just 
not there under the latest NHS cuts! I know I speak of all our 

The launch of the Es’Hail-2 satellite into a geostationary orbit readers when I say ‘get well soon Mike.’ 

at 25.5 degrees East is planned for December 2016. The 

coverage area of the wideband transponders should extend Enough from the production team, please sit back and 

from Brazil to Thailand, so perhaps by Christmas we could be enjoy CQ-DATV 37 


exchanging ATV pictures via this satellite. 


Trevor started to write a series of articles on the Samsung NX 


500 bridge camera. The series had almost concluded when Please note: articles in this magazine are provided 
the camera developed problems (the flash gun stopped with absolutely no warranty whatsoever; neither the 
working). This was an online purchase from Simply contributors nor CQ-DATV accept any responsibility or 
Electronics and was returned to a UK address in early March liability for loss or damage resulting from readers 


and came back in late June with an address in China on the choosing to apply this content to theirs or others 
paperwork. It failed to function at all. computers and equipment. 
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TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http://www.agaf.de/ 


CQ-DATV 37 - July 2016 


DKARS MAGAZINE = 


In deze uitgave ondermeer: 


4en 5 juni 2016 /June 4 and 5 2016: 
De tweede Dutch Kingdom Contest 


a 


rian cme Tasetohs. Wf: ne sae ee 
The second Dutch Kingdom Contest 
~~ a al maka - 2b ; — pir ¥- 
Lees er alles over in deze editie 
wa ae) | ee » te tn hte arte: , 
Read all about it in this edition 


Dutch Minpdean Ceotest Cortiicabe 
By > oI intel nt) Aneteue Rasiio & ve boty, 


Prijs / Price € 0,00 / $ 0,00 


Mei 2016 editie 23 


eee =a DKARS OPO} 
Dutch Kingdom Amateur Radio Society Si 
Check out the DKARS website at:- 

http: //www.dkars.nl/ 
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DATV News 


Just when you thought the BBC had left 
comedy 


Michael Stevens reports 
Whilst the BBC closed down BBC 3 as on on air presence, we 
can see they still have plenty of our money to burn on trying 


to relive past glories in the Micro field. 


Might have been flushed with the success of TV Center 
equipment actions. 


I welcome you to the BBC Micro Bit - I think they probably 
meant to have the B as aT and was probably just a typo that 
was too late to catch. 


The most useless non functioning thing I have seen for ages 
http://www. bbc.co.uk/news/technology-36416862 


Oh look can be programmed in Scratch as well the language 
of the visual jigsaw puzzle generation. So we might end up 
with kids that are amazing at doing jigsaws but totally 
hopeless at programming and getting even basic concepts in 
heads. 
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OK to a level I do get the use of Scratch for the younger kids, 
but very late to the party in the education market. The brand 
we do not mention here has a very strong grip on this 
already. These seem to be given away free to schools - as 
sure would never sell very many. 


Oh no look is a deal to get one for £12.99 if you all commit to 
buying at least one will do the same. Everything is limited 
from I/O and beyond. 


I do suspect that is not really BBC money technically in 
hardware but to provide the educational resources to a 
market that has already been fully taken by the Raspberry pi 


Totally fabled and destined to hit the dustbin? - I will already 
say gets a yes from me. 


Regards Mike. 


A Software Defined Radio for Everyone 


LimeSDR is a low cost, open source, apps-enabled (more on 
that later) software defined radio (SDR) platform that can be 
used to support just about any type of wireless 
communication standard. LimeSDR can send and receive 
UMTS, LTE, GSM, LoRa, Bluetooth, Zigbee, RFID, and Digital 
Broadcasting, to name but a few. 


While most SDRs have remained in the domain of RF and 
protocol experts, LimeSDR is usable by anyone familiar with 
the idea of an app store - it’s the first SDR to integrate with 
Snappy Ubuntu Core. 


This means you can easily download new LimeSDR apps from 
developers around the world. If you’re a developer yourself, 
you can share and/or sell your LimeSDR apps through 
Snappy Ubuntu Core as well. 
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LimeSDR with four antennas attached 


The LimeSDR platform gives students, inventors, and 
developers an intelligent and flexible device for manipulating 
wireless signals, so they can learn, experiment, and develop 
with freedom from limited functionality and expensive 
proprietary devices. 


From Radio Astronomy to Personal Telcos 


Here are just some of the applications that are possible with 
the LimeSDR: 
e Radio astronomy 


e RADAR 

e 2G to 4G cellular basestation 

e Media streaming 

e IoT gateway 

e HAM radio 

e Wireless keyboard and mice emulation and detection 
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e Tire pressure monitoring systems 
e Aviation transponders 

e Utility meters 

e Drone command and control 

e Test and measurement 

e Many more... 


With state-of-the-art technical specs, fully open hardware and 
toolchain, and integration with Snappy Ubuntu Core’s app 
distribution platform, LimeSDR is limited only by our 
collective imagination. 


Huge Application Ecosystem with Snappy Ubuntu Core 


We’ve been working directly with the IoT team at Canonical, 
the makers of Ubuntu, to enable the use of Snappy Ubuntu 
Core on LimeSDR. 


LimeSDR’s integration with Snappy Ubuntu Core means that 
you benefit from the collective work of developers around the 
world. 


With LimeSDR, we are laying the foundation for a world in 
which “there’s an app for that” applies not only to mobile 
phones, but also to the cell towers they connect to and, 
indeed, every wireless device or piece of infrastructure. 


LimeSDR brings with it many opportunities for educational 
and maker communities, empowering them to learn, and 
create new applications and even new markets. 

LimeSDR puts serious power in the hands of anyone who 
wants to innovate in the world of wireless. We no longer have 
to wait for established interests to innovate on our behalf. 


For more information see https://goo.gl/Z4dSZA 
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DATV-Express Project - update report 


Just a quick follow up note that I finally received a good 
H.264 transmission picture in 16:9 format (aspect ratio?) 
using vi.10 Express_DVB-S_ Transmitter beta software by 
using the trusty PCI-based TuTioune analyzer software on my 
old WinXP lab computer as the receiver. 
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The SR=5.0 MSymb/sec and FEC=7/8 video was still 
somewhat jerky...so I probably need to increase SR to 6.0 
MS/sec? Also note that the Express DVB-S_ Transmitter 
software allows you to send audio at either 64 Kbps stream 
or the normal DVB-S spec of 192 Kbps. The reduced 64 Kbps 
audio is a big asset for obtaining better video on 2M RBDATV 
efforts. 


My multi-protocol AMIKO “mini-combo” set-top-box received 
and displayed the H.264 OK...EXCEPT it never would show the 
entire picture....it always truncated the ends off....maybe even 
some top and bottom, too? 


TUTIOUNE1 600- DVB-S Recelver/Analyser - 600 MHz to 2600 MHz- Versi 


. om 
126 aa Fs 
Camer Lock Timing Lock 3 


Power RF-62dBm S/NMER 26.0dB Constellations | § 


The Express_DVB-S_Transmitter is sending H.264 video as 
payload inside the DVB-S protocol on 1.2 GHz. Received 16:9 
aspect ratio video using PCI-based TuTioune from F6DZP. 


The next step is to still complete a draft version of Users 
Guide for this Windows software (already started). 
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Also... 

Just put an updated beta-release of the Express_DVB- 

S_ Transmitter software (for Windows) v1.11 up on the DATV- 
Express web site. 


The new update can be downloaded from the DATV-Express 
web site at on the 
DOWNLOADS page. Also available on DOWNLOADS page is a 
NOTES.TXT file (aka README) for v1.11. User Guide is still 
NOT yet available for this BETA release (in progress - 50% 
completed). 


The main fix is that the correct the v1.10 FPGA code that was 


inadvertently commented-out and thereby disabled the PTT 
line out to connector J4 - pin 2. 


73...de Ken W6HHC 


Armand Hoffstetter reports:- 


I have never been an early adopter. When it comes to the 
bleeding edge, I prefer to let others have the “hey watch 
this” moment. [American slang for foolishness usually 
involving beer and personal injury] 


Those of us using stand-alone DVB-T transmitters with HDMI 
input 

and looking to produce great 1080-P picture, need to have 
the great feeding devices as well. 


I am a Linux user. Its attraction is “free” and while the 
windows-10 is also free, I upgraded where I could. The grief 
comes with the hardware minimums. 


I found that a 5 year old 2 core cast off gamer box and video 
card about the minimum. 
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Something that will support HDMI 1920x1080 video and 
audio. 


I eventually settled for a used “refurbished” e-bay bare bones 
HP Z-600. 2.9x Ghz dual quad Xeons with 32 Gb ECC RAM, 
[other end of the scale] 


Quantities seem available under $300 USD. I replaced the 


video card with another gamer cast off added a HDD, 
windows 7 pro that I had, then upgraded to 10. 


‘ 
uw 


\ Ween © 


oe 
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Locally, the Logitech 920 USB camera is quite popular [1080- 
P and inexpensive] Using the Microsoft camera utility 
produces a great full motion full screen picture. 


When duplicating the desktop to the HiDes transmitter, keep 
in mind that the monitor must also be capable of 1920x1080. 
Using aspect ratios other than the native 16x9 are not 
recommended for the transmitter. Next lower and most 
usually supported is the 1280x720 resolution, but were going 
for quality not DX. 


Set the microphone properties to listen and the mixer output 
to the transmitter and drag your digitized home movies or 
slides to the screen. 


DATV-Express with RPI-3 and Raspbian OS 


Abe JA7LGC just reported to the DATV-Express project team 
that he was now successfully running the DATV-Express 
board (DATV-Express release v2.03_ARMhf debian install 
software) with a Raspberry PI-3 computer that was using the 
Raspbian OS. 


Earlier, Abe had success running DATV-Express on ODROID 
and also RPI-3 when using ubuntu OS...but there was no 
video capture when using RPI-3 running the Raspbian OS?? 
Charles G4GUO suggested that perhaps firmware was missing 
from the Raspbian distribution for RPI-3. Charles explained 
that the running dmesg with the PVR connected should tell 
which files are missing. JA7LGC was able to copy: 

e V4/-cx2341x-enc.fw 


© V4I-cx2341x-dec. fw 


from the ubuntu working installation over to the raspbian 
not-working installation on the RPI-3. 


With those new files added. The DATV-Express now works on 
Raspberry PI 3 with raspbian OS. 
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Abe says this is a very nice solution for running DVB-S 
protocol (FEC = 1/2) with HD (H.264) payload currently at 
6.0 MSymb/sec. JA7LGC went on to say “maybe all JA’s DATV 
station will USE RASPI-3 with DATV-Express”. 


" Wastebasket 


| mms) 1045 eletcien its 
| File Help . 
Main | MODE | Ove-s | Dve-s2 | ove-T | ove-12 | sr | Tx| PIOs | svo [ero | HW] 
Status as Confiauration 


Transmit Queue [rns a a) Mode 


OVB-S FEC 1/2 


a Symbol Rate 6.00 MSymbol/s 
Nuciainesed’ 9 Video Bitrate 4.68 Mbit/s 
Transmit Delay (0.16'Secs Audio Bitrate —_—-192.00 Kbit/s 

© TSlogto file Frequency 1280.00 MHz 
PTT ' Level 25 


Audio 


essage 
16 23-34-07 Driver. pvrusb2, Card: WinTV HVR-1960 Model 751xx, Device: /dev/videoo (ater | je 
23:34:02 ADRF 6755 version 4 : 


DATV-Express DVB-S transmitter 


73...de Ken W6HHC 
FAA Expands Drone Detection Pathfinder 
Initiative 


The Federal Aviation Administration (FAA) is expanding the 
part of its Pathfinder Program that focuses on detecting and 
identifying unmanned aircraft systems (UAS) flying too close 
to airports. 


Today the FAA signed Cooperative Research and Development 


Agreements (CRDAs) with Gryphon Sensors, Liteye Systems 
Inc. and Sensofusion. 
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The FAA will evaluate procedures and technologies designed 
to identify unauthorized UAS operations in and around 
airports. This research effort, part of the FAA’s Pathfinder 
Initiative 

(http://www. faa.gov/uas/legislative_programs/pathfinders/), 
addresses one of the significant challenges to safe integration 
of UAS into the nation’s airspace. 


“Sometimes people fly drones in an unsafe manner,” said 
Marke “Hoot” Gibson, FAA Senior Advisor on UAS Integration. 
“Government and industry share responsibility for keeping 
the skies safe, and we’re pleased these three companies have 
taken on this important challenge.” 


Blighter AUDS (Anti-UAV Defence System) is a counter drone 
system that is designed to disrupt and neutralise unmanned 
aerial vehicles (UAVs), remotely piloted aircraft systems 
(RPAS) or unmanned aircraft systems (UAS) engaged in 
hostile airborne surveillance and potentially malicious activity. 
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The Blighter AUDS system combines electronic-scanning 
radar target detection, electro-optical (EO) 
tracking/classification and directional RF inhibition capability. 


Blighter AUDS is a smart-sensor and effector package capable 
of remotely detecting small UAVs and then tracking and 
classifying them before providing the option to disrupt their 
activity. The system may be used in remote or urban areas to 
prevent UAVs being used for terrorist attacks, espionage or 
other malicious activities against sites with critical 
infrastructure. 


AUDS Team 


The AUDS Team brings together three leading British 
companies, each with the unique capabilities required to 
create an effective counter UAV system. 


Blighter's A400 series air security radars are able to DETECT 
small UAVs in all weather conditions, 24 hours a day flying in 
urban areas or near to the horizon. The Chess Dynamics 
Hawkeye Deployable System (DS) and EO Video Tracker, 
featuring both a long range colour camera and a high 
sensitivity Thermal Imager (TI), along with state-of-the-art 
video tracking technology, is able to TRACK the UAV and, 
combined with radar target information, classify the target. 


The operator is then able to make a timely and informed 
decision to use the Enterprise Control Systems ('ECS'), smart 
RF inhibitor to selectively interfere with the C2 channels on 
the UAV allowing the system to DISRUPT the UAV's mission. 
The smart RF inhibitor uses directional antennas to achieve 
maximum range of operation with minimum colateral effect. 


For more information, visit 
http://www. blighter.com/products/blighter-auds-anti-uav- 
defence-system.html 


The User Guide for DATV-Express for Windows 


software Digital Amateur TeleVision 


DATV-Express : =| an te | Exciter/Transmitter 
Users Guide — now available from 


For running on Windows OS 


(based on Express_DVB-S_Transmitter beta software v1.11) 
Draft 03 


A more affordable DATV exciter can now be ordered 
Fully-assembled and tested PCBA 
DVB-S protocol for DATV (using QPSK modulation) 
Can operate all ham bands from 70 MHz-to-2450 MHz 
RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many 
variations of |Q modulations 
“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 
As extra bonus, the team has been able to get the board to 
transmit DVB-T 2K mode, however we cannot guarantee the 
performance of that protocol. Caveat Emptor! 

e Requires PC running Ubuntu linux (see User Guide) 

e Price is US$300 + shipping — order using PayPal 


Like the beta-release software...there probably are lots of 
typos and mistakes. But this draft is a beginning and should 
make it easier to install and use the Express_DVB- 

S_ Transmitter software. Any corrections or suggestions can 
be sent to me by private e-mail via support@datv- 
express.com. 


For more details and ordering 
www.DATV-Express.com 


register on the web site 
to be able to see 
the PURCHASE page 


Available from the DATV-Express downloads page. 


73...de Ken W6HHC (W6HHC@ARRL.net) 
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Report from ATV meeting 2016 in 


Gloevzin 
TV-AMATEUR 181 translations (Klaus, DL4¢KCK) 


On Saturday, April 30, many ATV friends gathered at "Dahses 
Erbhof" in Gloevzin. Margarete, XYL of DM2CKB, and the 
innkeeper Mr. Dahse served for registration in the guest list 
and for a lunch meal. At the big hall several rows of tables 
were pointing to the large video screen. Some speakers 
prepared their lecture, of course using a laptop computer. 
Rolf, DJ9XF, assisted by Joerg, DGOCCO, and Karl, DM2BMB, 
was organiser of the event and greeted around 50 guests 
from Germany. 


The good microphone sound was regulated again by Dan, a 
young schoolboy from Tangermuende. Marita, XYL of DJ9OXF, 
organised the "alternative" program for the ladies, a short 
journey to Grabow to a fabrication of chocolate 
marshmallows. In a special workshop each attendee could 
create a personal version and earned a certificate for that. 


In the lecture hall Uli Vogel, DK4BT, from Braunschweig (he is 
known from a weekly ATV news magazine on ATV repeater 
DBOHEX, Brocken mountain - the sys-op DGOCBP listened 
too) explained different usages of micro-controller ICs. 


With a PIC12F690 chip Uli demonstrated programming steps 
for a video switcher including a 7-segment display, simulation 
in assembler software using PC program MPLAB X IDE and a 
test run on the hardware. He pointed to a useful source of PC 
programs at www.sprut.de 


Our young sound engineer Dan surprised us with a short 
demonstration of a school project controlling a two-wheel 
mini-robot bearing an Arduino web-server, video sensors and 
a remote control port. 
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Our youngest participant, Dan from Tangerminde, 
with his robotic demonstration 


The device moved autonomously following a zig-zag-pattern 
line on the table, and a video camera transferred the 
movement to the large screen and via team-talk to the 
HAMNET. 


This packet-radio successor net was subject of the following 
lecture by Joerg Hedtmann, DF3EI, from Berlin. Stimulated 
by DLOSAU he engaged in developing a fast backbone 
connection from the expanding nodes in Berlin to the German 
HAMNET. 


This was enabled by using existing ATV repeater sites like 


DBOBC and DBOKK, where also HAMNET user nodes on 13 cm 
will be installed. 
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The omnidirectional user antennas can form a mesh network 
in their neighbourhood. Another service of the HAMNET are 
ATV live streams from all over Germany. To enable this via RF 
only (instead of present web tunnelling) there are needed 
more GHz links throughout the country. 


An overview is given online at hamnetdb.net 


= P I = 


Surprise guest from Paraguay: Detlef Mussig, ZP7AEQ 
(DH7AEQ) on Laptop 


A very special guest surprised with a short lecture: Detlef, 
ZP7AEQ (DH7AEQ), had a 11000km long journey from his 
new home in Paraguay! He showed some pictures about his 
big project, the first ATV repeater in Paraguay. At the 
envisioned ZP7ATV site on a mountain 688 m high only a 
lattice tower from a former FM radio station is available, and 
the FM ATV repeater power supply is only possible by solar 
panels. 


The administrative problems are demanding, but Detlef will 
report any progress via skype at the ATV morning net on 
DBOEUF (Elbe river), online visible at 
http://atvstream.mooo.com:8100/db0euf.ogv.m3u 


For a refreshment through food the guests walked to the 
rustic restaurant "Kuhstall" (cowshed) across the courtyard. 


In the afternoon a stressful General Meeting of AGAF e.V. 
followed - after the resignation of AGAF manager (Pruski) on 
January 23 2016 and resignation of first chair (DC6MR) on 
that day, April 30, there are many problems to solve! 


Luckily the new web site agaf-ev.org has lived up again and is 
ready to register all members who want to download new and 
old issues of TV-AMATEUR. 


Also the lectures program of DATV presentations at HAM 
RADIO 2016 in Friedrichshafen (Friday, 24 June 2016, 12:00 
- 16:00h - Room ;Oesterreich+), organised by AGAF, is online 
at http://agaf-ev.org/index. php/6-vortraege-im-forum- 
digitales-amateurfunkfernsehen-auf-der-hamradio-2016 


par British Amateur 
Television Club 


A colour magazine, CQ-TV, produced for members 
in paper or .pdf (cyber membership) formats. 


Web site —- where you can find our online shop stocking 

hard to get components, software downloads for published 

projects and much more. 

A members forum at www.bate.orguk/forum/ for help, 

information and the interchange of ideas. 

A video streaming facility at www.bate.ty which enables 

repeaters and individual members to be seen worldwide. 

An annual Convention held in the UK where you can meet “3a 
other members, visit demonstrations and listen to lectures. eee 


Meet other club members at the BATC stand 
at local rallies across the country. 


www.batc.org.uk 
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By John Hudson G3RFL 


In CQ-DATV 36 I started with a look at my pump-up mast, to 
which is attached all the station aerials. It is, or to be more 
accurate, was rotated by a SAT 12 Linear Actuator which 
would only rotate it through 110°. I outlined my plan to use a 
car flywheel to extend this to 360°. 


This was the actual sketch (right) I passed along to Alan, 
along with a flywheel and motor. 
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The machined parts have now returned from Alan and 
considering the sketch I supplied him with, well, the parts 
have surpassed my wildest expectations. 

Alan has really done me proud. 


It was not plain sailing in Alan's machine shop as the close-up 
of the flywheel edge reveals. 


The teeth are cut at an angle and ideally, for a good mesh 
with a worm gear, they need to be square cut. 


The fix is to mount the worm gear and the motor at an angle. 


Page 14 


If you look on the CQ-DATV Facebook page there is an mp4 
video of the worm gear driving the flywheel. 


Now that we have the mechanics mastered we can look at 
the electronics required to control the motor and interface the 
aerial position to our TFT screen. 


The electronic control of the stepper motor was the next step 
(pardon the pun). 
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The stepper motor is 200 pulses per rev and seems to draw 
300mA (inc TFT display) with a 12V supply (actually around 
200mA) using single step. There are 100 teeth on the 
flywheel so we get 3.6 degree per revolution of the stepper. 
This was a brand new motor. model 23HS2430B 3amp rated 
current 1.6R 6.6m/H 4 wire from Ebay and is built like a tank, 
with a step angle 1.8 degree, 1400g motor weight. 


I used a small driver PCB from Ebay just under £3 anda 
novel way to send direction and step speed down one wire. 
The A4988 chip does the job DMOS driver with current limit. 


I am hoping it will have enough power with just a 12V supply. 
The logic needs 5V so a regulator was added to this driver 
PCB. 


—_ 


- : 
LWA 


Final unit assembled and undergoing bench testing 


It works and has provided some good service and at this 
stage I will not update it. So I just have a stepper turning 
control to engineer! 


The mechanics in place and don't they look the business. My 
thanks to Alan G3SXC for his brilliant machining and to Dave 
Stepper driver PCB with chip A4988 fitted G3ZGZ for his help and the photographs which together with 
Alan's tell this story. 
Using a stepper motor should enable accurate prediction of 


the aerial direction by counting the pulses, but I have decided Back into the shack to add the motor control so I can power 
against this and will be stopping with the magnetic sensors up the motor and if all goes well, rotate my pump-up mast 
instead to indicate direction, as per CQ-DATV 33. through 360°. 
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So how hard can it be to power up and turn the stepper 
motor? A good place to start is to download the data sheet 
for the A4988 and see what the manufactures say. 


PWM Latch = la! i 
Blanking : : 


The flywheel in place 
“i 


PWM Latch 
Blanking 
Mixed Decay 


DMOS micro-stepping driver with Translator and Over- 
current protection 


NY 


£ Like us on Facebook 
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The motor and worm gear added 


Microcontroller or 
Controller Logic 


Simplified block diagram 
Yes, it looks a little heavy, but then most of it is in the A4988 


So all I have to do is build the block on the left of the 
diagram and this is what I came up with. 


This is the circuit and yes it works! I can now rotate my aerial 
and see the TFT screen display update (see CQ-DATV article 
displaying the direction). 


This really has been the engineering project of projects. 

I will be adding a waterproof cover to the motor and worm 
gear, perhaps even a good dollop of waterproof grease to the 
flywheel and fingers crossed for it to last a little longer than 
the satellite dish mover I started with. 


A hi-res version of the schematic can be downloaded from 
the CQ-DATV web site. 
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C:\Users\John Hudson\Documents\ExpressPCB\TFT ANT STEPPER.sch 


3.5" TFT LCD DISPLAY 


Complete rotator circuit and display driver 
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2016 ARRL/TAPR 


September 16-18 


Saint Petersburg, ate Seeestins tlantonwent por 


i Hilton Saint Petersburg Bayfront Hotel. 
Florida The Digital Communications Conference 
schedule includes technical and 


introductory forums, demonstrations, 
a Saturday evening banquet and 

an in-depth Sunday seminar. This 
conference is for everyone with an 
interest in digital communications 
—beginner to expert. 


Call Tucson Amateur Packet 
Radio at: 972-671-8277, 
or go online to 
www.tapr.org/dcec 


i af] 


Pit ei 
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ATV Quarterly - Don't miss another issue! Subscribe 
Today 


USA $22.00 year, Canada/ Mexico $25.00 year DX 
$32.00 year (US $) Cyber: $15/yr. Visa, M/C, AMEX, 
PayPal via Internet: 

Cheques or Money Orders to P.O.Box 1594 Crestline 
CA 92325 

Published by ATV Quarterly tel (909) 338-6887 email: 
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Revised DX list 


By Ken W6HHC 

This newly revised DX list added these recent DATV QSO’s: 

e 2 Meter RB-DATV QSO of G8GTZ and G8GKQ on 2016-05- 
07 (148 KM) 


e 2 Meter RB-DATV QSO of GW8VPG and G8GKQ on 2016- 
06-11 (121 KM) 


° 70 CM RB-DATV QSO of G8GTZ and F9ZG on 2016-06-12 
(235 KM) 


It is interesting to me that when RB-DATV is using reduced 
Symbol Rates (to reduce RF bandwidth)...the 2M RB-DATV 
hams have found that H.264 video encoding provides a 
smoother/better video...because the smaller buffer size 
allowed in H.264 design works better than the standard 
MPEG-2 (aka H.262) when received as a payload video with 
DVB-S protocol. 


See more details at: 
www. von-info.ch/hb9afo/records/recordse.htm 


73...de Ken W6HHC, email: W6HHC@arrl.net 


Note: The DX records table might not be viewable on 
your device. A hi-res version can be downloaded from 


the CQ-DATV web site. 


TV 


dotMOBI 


CQ-DA 
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Known Digital-ATV DX Records 
updated 2010-06-21 


by Ken W6HHC 


124 KM JASDME & JAGBEES 
Locations Mont Ten-Zan and Mont Ge-Zan 


2019-11-12 507 KM W4HTB & WBRESLGA 2014-07-26 
(DVB-T QPSK FEC=t/2 2 MHz Bandwidth) - Tropospheric ducting 
Locations Bowling Green KY and Marengo, OH 
ESE EE—E——SESE—_———SSS EE SS SS 
373 KM G8GTZ & F3Yx 2013-09-25 
Locations JN40CT (Sarcinia) and JN120H (Spain) (OVB-S 2MS/seo FEC=1/2) 
pT Locations 1091KH (near Basingstoke) and JN18AP (near Limours, Francs) 
SS SSS 
341 KM JLIBLF & JHIGED 2011-08-06 235 KM G8GTZ & FSZG 2016-06-12 
Locations Mont Chokai-san and Mont Kashimayar-gatake) H.264 video - DVB-S protocol at 125 KSymb/s using DATV-Express w/ 19-ele yagh 
| Locations JOOOHU (Fairlight near Hastings) and IN99KC (near Cherbourg 
LSS SSSSES—_E EE 
121 KM KHBHTV ta KORZ 2011-17-27 
(viieo resolution HDTV 1080) - protocol ITU-T/.J.63B QAM-64 - one-way DATV) 
Locations Cheyenne, Wyoming and Boulder, Colorado 


HBSJAC & FACXO 


450 KM 2005-06-21 


—1000KM  ORAISS ta KPT (one-way) 2014-03-08 
—1000 KM = ORAISS to IK1SI_D (one-way) 2014-03-08 
Initial DVB-S protoco} live video transmissions from HamTV in orbit aboard ISS 
SR = 1,34 MSymbi/sec and 2:0 MSymb/s using SR-Systems exciter & MPEG2 
Locations. Orbit to Matera, Italy and also Orbit to Casale Monferrato. Ital 

237 KM F3YX to F9ZG 2011-11-09 
252 KM DVB-S protocol at 1000 KSymb/s using modified SR-Sys MiniMOD (one-way) 
Locations ?? on 145.0 MHz experimental license 5-Minute max 


pT Locations JNIBAP (near Limours, France) to IN9SKC (near Cherbourg, France) 


JAGSPI & JASMFY 2009-11-03 


440 KM G4KLB to GILPS 
Locations IOS0BR and |\OS4EO 
(troposphere ducting - one-way DATV) 


2010-10-11 148 KM G8GTZ & G8GKQ 2016-05-07 

1.264 video - DVB-S protocal at 333 KSymib/s using DATV-Express w/ 9-ele yagi 
atGBGTZ GSGKO used RPI w/ camera and Digithin witty 5-ele yagi 

both produced 25W ERP ~on 146.5 MHz- UK temporary band allocation 

419 KM G4KLB & M@DTS 2010-10-17 Locations 1091G! (Walbury Hill) and (081FD (Ounkery Beacon) 
Locations Bournemouth, England and Yarm, England 
(troposphenc ducting) 121 KM GW8VPG & GEGKQ 2016-06-11 

IH 264 wdeo - protocol DVB-S at 333 KS/s - GBVPG using DATV-Express w/ 9-ele 
ISGBGKO used RPI w/ camera and Digithin with S-ele yagi 

on 146.5 MHz ~ UK temporary band allocation 


Locations (OB1LS (Blorenge Mtn, South Wales) and 1091GI (Walbury bill) 


379 KM VKIRTY(RPTR) & VK7EM 2011-02-23 
Locations Mount Dandenong Victoria and Penguin, Tasmania 
operators VK3BFG_ VKSDQ _ VKSWWW and VK3TRX 


252 KM 115 KM M@DTS & GILPS 2075-06-14 
1 Watt 11.264 video - orotoco! DVB-S at 333 KSymb/s using experimental DATV-Express 
| with RaspberryP) camera and 1W avg PWR Output to antenna (10-15W ERP } 


Locations North York Moors, England and high ground near Rothbury, England 


JASGYU & JASJNR 2009-11-03 


696 KM FIFY to GBGTZ 

(OVB-S 2MS/sec FEC=1/2 - - ane way reception) 
696 KM G8GTZ Ia FIFY 2013-09-25 

(DVB-S 2MS/sec FEC=1/2 - - one way reception reported by FM) 

Locations 1O91KH (near Basingstoke) and JN16VB (near Roanne, France) 


2073-09-24 

50 KM M@OTS & GILPS 2015-02-21 
H.264 waleo - protocol DYVB-S at 333 KSymbvs using experimental DATV-Express 
on 146.5 MHz ~ UK temporary band allocation 


Locations North York Moors, England and Spennymoor (County Durham), Eng 


628 KM G3PYB & F5AGO 
(OVE-S 2MS/sac) 
Locations near W YORKSHIRE and JNOGDP (near Poitiers, France) 


2013-09-24 

64 KM G8ADM to G8LES 2016-02-10 
OVE-S protocol at 1.133 MSymb/See with FEC=2/4 (one-way) 

on 51.2 MHz using 200W avg Pwr Out and BW approx 15 MHz 
Locations North of Harrow (1091TO) to North of Alton in Hampshire 


See more details af www.von-info.ch/hb9afo/records/recordse.htm 


Be 2 


/?Read ©0-DAIV. >. 


. Bs age; 
or_all the missing. 
ieces 


me 


f 


F 
i ‘of Televisio 


z : af ad 


Page 20 


First-Hand: My Ten Years at Ampex and 


the Development of the Video Recorder 
By Fred Pfost 


This article was first published in the 
Engineering and Technology History Wiki 


Introduction 


When I first started working at Ampex on February 4, 1952 
(4 days after my last final at The University of California in 
Berkeley, California where I earned my bachelor of science 
degree in electrical engineering) I spent about a week being 
introduced around the company to various people and 
departments including the president, Alexander M. Poniatoff, 
who had started the company in about 1944 near the end of 
the World War Il. 


Ampex had been manufacturing small electric motors to drive 
radar antennas but found it necessary to find a new field to 
pursue after the war. This turned out to be audio magnetic 
tape recorders. By 1952 Ampex led the world in producing 
professional audio magnetic tape recorders. Almost every 
radio station in the world used Ampex professional audio 
recorders. It would be four more years before AMPEX's 
introduction of the world's first economically and technically 
successful magnetic videotape recorder the VR1000 
(affectionately called the Mark-4 video recorder). (Fig. 1) 


FM Recorders - My First Assignment 


My first assignment at Ampex was to work on the assembly 
of the electronics for a product line that Ampex was just 
beginning to get into - FM recorders for data recording in the 
field of instrumentation. After about four months this project 
was transferred to the manufacturing division. 
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VR1000 1956 


Fig. 1 VR1000 - 1956 


FM Recorder at Ampex - 1952 


I was then assigned (along with my boss, Clarence Stanley) 
to develop a 21-channel instrumentation recorder for the 
Navy. 


We modified a standard Model 300 top plate and designed 
and built the record and playback electronics for the 21 
channels. 


I built a mechanical switching device to switch, 
simultaneously, between record and play for all 21 channels. 
This 21-channel recorder project took eight months. 
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1957 Emmy given to Ampex for the VR 1000 
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I then designed, built and delivered to Texas, an oil well 
logging recorder. I designed and built a flux-sensitive 
playback head (for this recorder) to use on the rotating, 
magnetically coated, 12-inch aluminum disk that could read 
from DC to several hundred Hertz. This recorder was built for 
Perforating Guns Atlas Corporation in Houston, Texas. 


IVFZ XR FM Recorder 


Leslie 


eae <> =~ 
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Next, in these interesting and actually exciting projects, I was 
assigned to assist one George Berttell in the development of 
a complementary amplifier/speaker unit whose amplifier was 
equalized to compensate for the loudspeaker's falloff in the 
low- and high-end frequencies. 


This unit was to be used in conjunction with a 
semiprofessional audio recorder (whose final electronics 
assembly I had made). 
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Fig. 2 - Model 600 


This recorder was named the Model 600 and the 
amplifier/speaker unit we developed was named the Model 
620. 


They were mounted in matching, portable, light brown 
Samsonite cases (Fig 2). Thousands of these systems were 
sold and they established the standard in the marketplace for 
this class of audio systems. 


In September of 1954 I was assigned to the Video project 
that had been restarted in August to further evaluate the 
feasibility of recording television on tape. Several other 
companies had developed recorders that were totally 
impractical and unsuccessful. A few of these were RCA, GE, 
Crosby Enterprises, BBC and Siemens GmbH. 


Ampex had hired Charles Ginsburg in June of 1951 to 
manage the video development along with Ray Dolby (who 
was still a student at Stanford and worked for Ampex just 
part time) and Shelby Henderson, a machinist. 
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Fig. 3 


Within a year they had developed a rotating head recorder 
mechanism that, when used in conjunction with some 2-inch 
wide audiotape from Minnesota Mining and Manufacturing Co. 
(3M), (Fig. 3) had produced some fairly encouraging results. 


However, at that time, a pressing requirement developed for 
an audio project (in the movie equipment field) that exhibited 
a higher priority than the video project, so the video project 
was put on the shelf temporarily. 


First Effort at Video Recording 


When the video project was restarted in September of 1954 it 
was composed of Ginsburg, Dolby, Henderson and some new 
members: Charlie Anderson (hired in August), Fred Pfost 
(transferred in September), and Alex Maxey (transferred in 
October). This group became the team that continued on 
through the completion of the first videotape recorder 
demonstration (outside of the lab at Ampex in Redwood City) 
in Chicago in April of 1956. (Fig.4) 
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I was initially ask to develop an automatic gain control circuit 
to overcome the amplitude variations we were getting off 
tape using the recorder that had been developed in 1951-52 
by the first Ginsburg group. This rotating head drum was 
about two and one half inches in diameter and it initially had 
three recording heads (transducers) equally spaced around 
the periphery on one face of the disc. 
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CHARLII 
ANDERSOD 


The three were tied electrically in parallel. (Fig 3) The 
number of transducers around the head drum was increased 
to four shortly thereafter, with diametrically opposite 
transducers tied together electrically. (Fig 5) This was in 
order to feed the signals off the tape sequentially from the 
four transducers into a two-channel preamplifier. 


An engineer, Duane McQueen, in the engineering head 
department in 1951 had made these transducers. They were 
composed of ferrite cores with Permalloy pole pieces to 
establish a gap that would ride against the tape to write and 
read the magnetic signal. (Fig 6) These parts were bound 
together with epoxy and mounted in the head drum with a 
metal strap around the outer edge to restrain the parts from 
flying out due to centrifugal force. (Fig 3 & 5). 
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Above: Fig. 7 


Left: Fig. 6 


at. 


The head drum was turning at 14,400 RPM (240 revolutions 
per second) with a head to tape speed of 1500 inches per 
second. That gave a centrifugal force of 3000 Gs at the drum 
periphery. 


Arcuate Sweeps 


Now let's look at the cause of the major signal amplitude 
variations that were being observed off the tape. 


This was a big mystery until we determined the reason. 
These variations consisted of higher output near the tape 
edges and lower output at the middle of the tape. 


We observed that the arcuate shape of the transducer path 
as it crossed the tape (Fig. 7) had a slight longitudinal 
component near the tape edge and only a transverse 
direction near the middle of the tape. We then recalled that 
the 2-inch wide tape, made by 3M, was manufactured for 
audio recordings. 


CQ-DATV 37 - July 2016 


Audio recorder transducer gaps are usually orientated to 
write magnetic signals in a longitudinal direction along the 
length of a tape. In order to give a higher output from a 
playback head, the oxide particles on tape can be "oriented" 
in the longitudinal direction. (These oxide particles are 
acicular in shape about 5 to 1 ratio between length and 
width. 


With this orientation, the output off tape will be about 3 dB 
greater for longitudinally orientated head gaps than if the 
oxide particles were not orientated (i.e. random orientation). 


Therefore, one could find a 6-dB difference in output if the 
gap orientation and the tape oxide particle orientation were 
at right angles to each other. We, therefore, asked 3M not to 
orient the tape particles (just random orientation). 


This should have eliminated the transducer's major output 
variations that we had been observing. However, there were 
other, more subtle, negative considerations associated with 
the arcuate head tracks that influenced us to drastically 
change the head drum orientation. 


We modified the head drum orientation by 90 degrees 
(making the drum surface at right angles to the tape) (Figs. 8 
& 9). The axis of the head drum motor would now be parallel 
to the tape and the path of the transducer across the tape 
would be almost perpendicular to the motion of the tape. 


As we suspected, the major output variations we were 
observing before disappeared and my original assignment of 
developing an AGC circuit was eliminated. 


My Radical New Head Drum Design 


Maxey had been assigned the job of developing a new 
transducer design and he had continued with the ferrite core 
and Permalloy tips design held together with epoxy. 
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This design was based on the idea wherein I would bury the 
AULCORD HEAD transducer tips in grooves cut in a disc with only the very 
ends coming together to form the gap at the disc periphery. 
(Figs. 10 & 11) Four round (donut shaped) wire-wound ferrite 
cores were buried in the matching, machined disc (Fig. 12) 
that was bolted to the first disc. 


VIOEO HEADS 
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I assembled four transducers on a disc (Fig. 11) and using a 
slipring assembly I designed and had made (Fig. 13) I fed the 
head outputs to four separate preamplifiers. I was able to 
show this assembly could withstand the centrifugal force and 
could produce good outputs. It was now early December 
1954 and I was able to record and play back usable signals 
Fig. g CAPSTAN as high as three megahertz. This was the highest frequency 

“ MOTOR we had ever seen off tape (and could very well have been as 
high as anyone in the world had ever seen off tape). 


HEAD DRUM 
and MOTOR 


CUE ERASE 
CONTROL 
TRACK HEAD 
Fig. 8 


With this new head drum orientation there was no strap 
around the drum periphery to overcome the centrifugal force 
on the transducers and his epoxy heads flew apart. 


While I was working on the AGC circuit I was mulling over a 
new transducer design that would be able to overcome the 
huge centrifugal force at the drum periphery. I described this 
design to Ginsburg and he liked it and put me in charge of 
the video head development. 


’ N 
é we 3 : Fig 11 
» 9% . Right: 


Fig. 13 
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Fig. 14 


It was difficult (if not impossible) to machine the grooves 
accurately enough to cause the four gaps to reside at exactly 
90-degree locations. I machined the grooves into little discs 
(I called them dimes) and mounted these dimes in 
depressions machined into the disc. (Fig. 14) Now these little 
dimes could be rotated and clamped in the right angular 
position and held with epoxy to place the gaps at almost 
exactly 90 degrees. 


The next modification to this design was to make the 
depression that located the dime, deeper and the dime 
thicker (now called a nickel) so I could mount the ferrite core 
and the tips in the same piece. This made it possible to check 
out each complete transducer assembly separately before 
mounting it into the drum. 
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I found some new head tip material, Alphenol, (from the 
Naval Research Laboratory in Washington D.C.) that had 
about the same permeability as the previously used 
Permalloy, but it was much harder and it extended the head 
life from around ten hours to about one hundred hours. I 
changed the head drum material from naval brass to stainless 
steel and cut four radial slots in the drum which made it 
possible to adjust the 90 degree position of the head gaps to 
within a few micro-inches of the absolute 90 degree position. 
This was accomplished by adjusting tapered setscrews 
located in each of the four slots. This made it possible to 
record with one video head assembly and play that tape back 
with another assembly (interchangeability). (Fig. 15) 
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To give an indication of just how accurate the 90-degrees 
between gaps had to be, I will put some numbers into the 
consideration. 


Our head-to-tape velocity was about 1500 inches per second. 
In one microsecond a head gap would travel 1500 divided by 
one million = 0.0015 inch. 


On a 21-inch monitor the horizontal lines are about 16.8 
inches long and this distance is covered by the electron beam 
making the line in 53.5 microseconds. 


This calculates out to be (16.8/53.5) = 0.314 inches per 
microsecond of gap travel. So if the 90-degree position of a 
gap were off by 0.0015 inch there would be an offset in the 
picture (when one head is switched to the next head) of 
0.314 inch and this would be totally unacceptable. 


Independant quadrature adjustment 
for each transducer 


tapered 
set screw 
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Let's say we could accept a displacement on the television 
screen of 0.01 inch when the head outputs are sequentially 
switched into the picture. This would require a gap placement 
accuracy of (0.01/0.314) X 0.0015 = 47.8 microinches. Using 
the tapered setscrews it was possible to adjust the position of 
the gaps to less than this allowable error. 


This was the video head design we used in manufacturing for 
a couple years (1956 - 1958) until a modified design for 
easily adjusting each transducer quadrature setting 
separately, independent of the other three transducers, was 
made by John King (Fig.16). 


John also designed a four-segment rotary transformer to 
replace the slip ring assembly that could wear out and tended 
to introduce a little noise in the signal. This was the state of 
the development by the middle of December 1955 


The Final Design Gets Built 


On yellow tablet paper, I laid out the design of the complete 
video head assembly including the motor, the female tape 
guide, the timing ring and the associated electrical plugs, 
which made it possible to easily mount and remove the 
assembly from the recorder top plate. 


A good friend and design draftsman, Nick Lasarev, converted 
my rough sketches into working drawings and Shelby 
Henderson, our machinist, made the assembly parts on which 
I mounted my head drum. (Figs. 17 & 18) The output of this 
assembly gave us the best signals off tape we had ever seen. 


(Fig's 17 & 18 next page) 


To be continued in CQ-DATV 38 with the 'New signal 
Electronics' 
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Fig. 17 - Top view of the removable video head 
assembly, including motor, video head drum, and four 
magnetic head transducers 


Fig. 18 - Close up of oratory head drum with its four 
magnetic transducer heads, female tape guide, and 
the slip ring and brush assembly 


CLOSE UP OF ROTARY HEAD 
DRUM WITH ITS FOUR 

_ ) MAGNETIC TRANSDUCER 

| HEADS, THE FEMALE TAPE 
GUIDE AND THE SLIP RING 


440 BHO 40Omsanr wy 
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the best plug & play four band solution 


70cm / 33cm / 23cm / 13cm 
for your video transmission in digital mode 


( yer) 
HDEs HV-120 Receiver 


DCi2v 


20 Ge 


AV-OUT HDMI-OUT 


~ HiDes HV-320 Transmitter 


DCS5V,12V 


. 


6 


LINE-IN CVBS-IN HDMI-IN UART 
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Es’Hail-2 Geostationary P4-A Narrowband Linear transponder 
e 2400.050 - 2400.300 MHz Uplink 


Transponder Frequencies 


e 10489.550 - 10489.800 MHz Downlink 
The launch of the Es’Hail-2 satellite into a geostationary orbit 


at 25.5 degrees East is planned for December 2016. The Wideband digital transponder 
coverage area of the amateur radio Narrowband (NB) and e 2401.500 - 2409.500 MHz Uplink 
Wideband (WB) transponders should extend from Brazil to e 10491.000 - 10499.000 MHz Downlink 
Thailand. 


View from 36192 km above (°N 24°30'% 

Equipment requirements: 

X-Band 10 GHz Downlink: 

e 89 cm dishes in rainy areas at EOC like Brazil or Thailand 


e 60 cm around coverage peak 

e 75 cm dishes at peak -2dB 

e NB: linear vertical polarisation 

e WB: linear horizontal polarisation 


S-Band 2.4 GHz NB-Uplink: 
e narrow band modes like SSB, CW 


e 5W nominal Uplink power (22.5 dBi antenna gain, 75cm 
dish) 
e RHCP polarisation 


S-Band 2.4 GHz WB-Uplink (DATV): 
Es'hail-2 coverage area e wide band modes, DVB-S2 
e peak EIRP of 53 dBW (2.4m dish and 100W) required 


Es’hail 2 will carry two “Phase 4” amateur radio non-inverting ¢ RHCP polarisation 


transponders operating in the 2400 MHz and 10450 MHz 


bands. A 250 kHz bandwidth linear transponder intended for Presentation on Es’hail by Peter Guelzow DB2OS, President of 
conventional analogue operations and an 8 MHz bandwidth AMSAT-DL, at the 2013 AMSAT-UK Colloquium 

transponder for experimental digital modulation schemes and 

DVB amateur television. http://www. batc.tv/streams/amsat1306 
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Satellites for Communication and Science 
Sateliiten fur Kommunikation und Viissensct 


2400 2450 
MHz MHz 
250 KHer & MHz bandwidth 
Global RHCP 
| 2400.579 | ; 2408 : 
+ Wee : ‘ Whe ‘ 
et 2601 5 2409.5 
wet wee woe wre 
Downlink 
10450 
MHz 
230 KHz § MHz bandwidth 
Global 
sso ss 166575 wan wane 
abe ver we vee 


U/L FREQUENCY (MHz) D/L FREQUENCY (MHz) | Lo BW 
Pol | Begin | Center | End Pol | Begin | Center End . (MHz) : (MHz) 


md eter, = = nano AF 8089.5 0.25 


CP | 2400.05 | 2400.175| 24003 | V | 10489.55 | 10489.675 | 10489.8 
CP | 2401.5 | 2405.5 | 2409.5 | 10495 10499 | 8089.5 | 
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Transponder frequencies 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Is this the latest issue of CQ-DATV? to go to our 
web site to check to see if there is a later edition available. 


\ 


Want to be notified when issues of CQ-DATV are 
published? Then join our a 
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Editorial 


Welcome to CQ-DATV 38, this features part 2 of our Ampex 
History which is the story of the first VTR machine, this 
commemorates the 60 year anniversary of the VR 1000. 


Since CQ-DATV 37, some problems have arisen with John 
G3RFL's pump-up mast rotator. It seems that the mechanics 
were brilliant, but the electronics suffered a setback and John 
has made some improvements. 


Mike G7GTN has delivered the second part of his Teletext 
Article, Ken W6HHC has produced DATVtalk14 and Alessandro 
IW3RMR and Mauro IV3WSJ have been working on two 
designs working on 23cms reception of DVB-T. 


The good news from Trevor is that he now has working 
Samsung bridge camera again after the extended ‘slow boat 
to china’ and its return in a non working condition. 


Simply Electronics might not be his favourite supplier of 
equipment, but we all know the delays working with any 
company based in China. What was of more concern was 
sending a semi working camera back (No Flash) and receiving 
a completely non working camera back in return. The hope 
was just that one of the connectors had come adrift on route, 
but being under warranty, he was reluctant to open it up and 
check. 


The upside was Samsung, after a contacting their call centre, 
they arranged for it to go to a UK repair depot and even sent 
the appropriate packaging which was post paid (well done 
Samsung). The camera returned a week later in full working 
order, with a note to say the main PCB was at fault and had 
been replaced, so a double down on Simply Electronics. 


Having not seen this camera for 3 months it's back to the 
bottom of the learning curve! 
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The first problem was that it was shipped without the 
software update, which is on the Australian Samsung 
website, just a download away and a simple install and now 
everything seems to be perfect. So how about some more of 
the articles on using a bridge camera Trevor, now you have 
no more excuses. 


Last, but least, CQ-DATV has been running a publicity 
campaign on the internet focused, not just on ATV sites, but 
on all the other Facebook amateur radio and electronic sites. 
It's not just readers we are searching for but contributors. 
Many of the constructional projects from Rotators to SWR 
bridges and dummy loads are not restricted to ATV. That is 
just our magazine focus. 


So if our new first time readers have something they would 
like to contribute can I remind them the address they are 
looking for is editor@cq-datv.mobi. Remember a monthly 
magazine is a hungry magazine and needs a lot of feeding to 
grow and reach all the parts of the world. Don't worry if you 
have never written for a magazine before, we have a 
production team to help with suggestions and corrections. 
There is an article in every one of us. Just take that first step 
and tell us what you are doing in ATV, we will do the rest. 


So please sit back and enjoy CQ-DATV 38 and plan your 
contribution to CQ-DATV 39 which is just a month away and 
remember, all our back issues are available free from 
http://www.cq-datv.mobi/ebooks. php 


CQ-DATV Production team 
Please note: articles in this magazine are provided 


with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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DATV News 


Convention 


The BATC's 2016 Convention for Amateur Television (CAT 16) 
will be held in the Conference Room of the RAF Museum 
Cosford (near Telford, Shropshire) on Saturday 24th 
September and Sunday 25th September. 


aot museum 
AIRFORCE 
COSFORD 

The RAF Museum Cosford is near to junction 3 of the M54; 
further details can be found here 
http://www. rafmuseum.org.uk/cosford/. Attendees to CAT 16 
will be able to view the Museum exhibits and time will be set 
aside in the programme for this. Details of suitable hotels 
nearby will be published in due course. 


The BATC Biennial General Meeting will take place on the 
Sunday afternoon. 


If you are planning to attend, please could you register online 
in the BATC online shop. Note that places for the guided tour 
can ONLY be booked through the BATC shop! 
https://batc.org.uk/shop/cat16. There is no charge at this 
stage — please just sign up (and use the pay cash option). 


Entry to CAT 16 will be charged at £10 per day (payable at 
the Conference Room Door). This covers the cost of unlimited 
Tea and Coffee for attendees in the Conference Room 
throughout the event. There will be no charge for attendance 
at the BGM (only) 


Note that in addition to a very interesting BATC lecture 
programme, visitors to CAT 16 will have the free access to 
the RAF Museum. Parking for CAT 16 visitors will also be free 
of charge. 
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We also hope to be able to offer members a free guided tour. 


There will be plenty of opportunity to chat with other 
members and find out about their latest projects. Some test 
equipment will be available if required - but please make a 
prior request here on the BATC Forum, so that we can make 
sure that we have the right kit. There will be a “Show and 
Tell” area set aside for members to demonstrate their latest 
projects, and Kevin, G3AAF will be exhibiting his RF Design 
products. 


Hope to see you there! 
Dave G8GKQ 


Colloquium 2016 


The AMSAT-UK International Space Colloquium will be held on 
July 29-31, 2016 at the Holiday Inn, Guildford, GU2 7XZ, 
United Kingdom. 


The event is open to all, admittance on Saturday and Sunday 
is £10 per day payable on the door, on Friday the price is £5. 
These prices are for admission, and do not include any meals, 
but do include tea/coffee. Please pay at the AMSAT shop 
(NOT hotel reception!).Parking is free. 


Fun in 
Space 


with amateur radio 
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The Colloquium attracts an international audience from 
across Europe as well as North America and the Middle East. 
Attendees range from the builders of the CubeSats and 
Nanosats, those who communicate through them and 
beginners who wish to find out more about this fascinating 
branch of the hobby. 


It provides a rare opportunity to chat with satellite designers 
and builders, discussions frequently continue until the early 
hours of the morning. 


As always the AMSAT-UK Colloquium starts on Friday 
afternoon with a special session for newcomers to the 
amateur satellite world. You will be helped through the 
complexities by three amateurs, Dave, G4DPZ; Carlos, 
G3VHF; and, hopefully, Drew KO4MA, who, between them, 
have thousands of hours of experience. They will explain the 
theories and talk about the practice of listening to and having 
satellite contacts through the ever increasing number of 
satellites in orbit. Again this year, we are hoping to have 
available copies of the updated AMSAT-NA publication 
“Getting started with Amateur Satellites 2016”, but this is still 
to be confirmed. 


Information on the event is at https://amsat- 
uk.org/2016/06/30/amsat-uk-international-space- 
colloquium-2016/ 


73 Trevor M5AKA 


CQ-DATV,, | 
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In deze uitgave ondermeer: 
De uitslag van de Dutch Kingdom Contest van juni 2016 
En natuurlijk weer heel veel meer! 


Dutch Kingdom Contest Certificate 


Duter Mazin Amateur AIND Salary | 


— 


Eee 


lst place 


The Dutch Kingdom Amateur Radio Society takes pleasure in awarding this certificate of merit to 


PD7DX 


In recognition of Se = evement of the Dutch Kingdom Contest one for participating 
e category: ASSS@ with a total score of 46450 por 


award Manager Willem Winkel wr3ux Contest Manager Peter de Graaf pjanx | 


WY, 


Check out the DKARS website at:- 
http: //www.dkars.nl/ 


Prijs / Price € 0,00 / $ 0,00 
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by Ken W6HHC 


Reproduced from the Orange County Amateur Radio Club 
newsletter. 


Please Note - This is the Fourteenth article in a series 
of DATVtalk articles to introduce Digital-ATV to hams and 
to explain various aspects of this new area of ham radio. 
In the CQ-DATV5 issue, the DATVtalk02 article was an 


introduction article about basic Digital-ATV. This latest 
DATVtalk article describes progress on 
Express DVB_S_ Transmitter software for the DATV- 
Express exciter hardware board. 


The old technology of analog-ATV suffers from susceptibility 
to snow and multi-path ghost images. Dig-ital-ATV (DATV) 
using new technologies like digital modulation, and Forward 
Error Correction (FEC) can result in robust video reception 
where analog-ATV fails, as well as providing more narrow 
band-widths on the ham bands. 


Figure 01 shows the difference between receiving weak 
signals on analog-ATV and Digital-ATV using the same RF 
power amplifier and the same antennas. 


The DATV-Express Digital-ATV exciter board was introduced 
in January 2014 to provide a more affordable product for 
hams to transmit DATV. The original DATV-Express software 
product ran on LINUX operating system...a very useful OS, 
but 95% of hams do NOT use LINUX...and most of those 
hams do NOT WANT to learn a new OS!! 
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The new Express_DVB-S_ Transmitter software was written by 
Charles G4GUO to allow the DATV-Express transmitter board 
to operate in Windows (Win7, Win8, and Win10). A block 
diagram of a typical set-up is shown in Figure 02. 


An important feature of this new software is that the video- 
capture-to-encoder function no longer needs to be performed 
on a Hauppauge video capture board. The Express_DVB- 
S_Transmitter software uses the FFMPEG CODEC library that 
is available in a Windows environment to perform the video 
encoding/compression (no more Hauppauge unit needed!). 


The Main screen of the Express DVB-S_Transmitter software 
displays all of the settings that the owner has made - as 
shown in Figure 03. There are seven tabs across the top of 
the Main screen that control the actual settings for the DATV 
transmission. For example: the CAPTURE Tab allows selecting 
the video and audio device and the MODULATOR Tab allows 
selection of frequency, Symbol Rate, FEC, etc. 
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Windows Notebook or PC DATV-Express board Video Ca pture Settings x 


Logitech a 32-bit or 64-bit Configured for 1.2 GHz Ri 
C920 Web air 
Camera 


Logitech Device name 
1" stage 2”-stage 
RF oy RF 


Boom 
Device Formats 


Logitech HD Webcam C615 v 


Logitech HD Webcam C615 
vMix Video 
vMix Video External 2 


Headset 


on 
f 
NTSC Easy video 
Camera can 
dongle US82 


OVB-S 
1 to >10 mw 


Logitech at 1.2 GHz 


Audio 


Figure 02 — Block Diagram for typical set-up running 


Express_DVB-S_Transmitter software on Windows Iv’ Interlaced 


@ DATV-Express - datvexpress ~~ x 
File Capture Codec Si Tables Options Modulator Help 


[ TS Record Tx Queue 0% Cancel | 


[~ Carrier Only Baa Tx Level 10 
[~ Video Ident Figure 04 — CAPTURE Tab allows you to choose among 
TET OQUONY 9 ALTO GHZ cameras attached to the Windows PC 
Tx Symbolrate 4.000 MSps 
Tx FEC 2/3 Choice of Cameras and Microphones 
Tx Bitrate 4915032 bps 


One big improvement made by this new Windows software 

Video Bitrate 3371391 bps for the DATV-Express hardware board is that there are many 
more camera models that can be used. 

Video Codec H.262 


STANDBY Audio Bitrate 64000 bps Use a USB-based web-camera such Logitech C920 and HD 
hand cameras as well as using your old NTSC hand-camera 
through a video-capture dongle like EasyCap (USB-based). 
Oo Even the camera and microphone on your note-book 
Figure 03 - The Main screen of Express_DVB- computer can be selected. 


S_ Transmitter software 
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Choice of CODEC 


A CODEC is a compression encoder. The CODECs Tab allows 
you to send H.264 (MPEG-4) video as the video-payload even 
though the soft-ware is using DVB-S protocol. In the 
commercial DTV world, the DVB-S protocol does NOT 
transmit H.264 CODEC, but DVB-S2 and DVB-T2 protocols do 
transmit H.264. 


The radio buttons along the top of the Figure 05 allow you to 
select one of three different CODEC VIDEO encoding 
technologies for your transmission. 


e H.262 is the standard MPEG-2 video encoding that is used 
by commercial DVB-S DTV transmissions. It works well 
but does not compress as efficiently as H.264 or H.265. 
H.262 is more compatible on older SetTopBox receivers 
(such as FTA before MPEG-4 was introduced). 


e H.264 is the newer MPEG-4 video compression that is used 
by commercial DVB-S2 HDTV transmissions. H.264 
encoding provides higher bit stream compression 
efficiency than H.262, but may have a little longer latency 
(video delay) than H.262. The good news is that H.264 
CODEC can be used as the “payload” video stream inside 
the DVB-S protocol...as long as the receiver is capable of 
receiving both DVB-S and H.264...such as a DVB-S2 STB. 
Another advantage of the H.264 CODEC is that it works 
better (than H.262) in low Symbol-Rate environments 
under 1M Symb/sec. The significantly better low-SR video 
quality seen on the receiver is due to H.264 design using 
a more suitable macro block size. One caution is that if 
you insist on using HDTV quality video as an input, then 
the video bitrate will be very large and may require a 6 
MHz BandWidth on the spectrum to receive that quality. 
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Hams can tweak the video capture format and SR and 
frame-rate (FPS) to achieve acceptable BW and video 
quality as the RB-DATV hams do on 2 Meters and have 
shown to reduce DATV spectrum bandwidth requirements 
on other ham bands like 70 CM and 10 GHz. 


e H.265 is a more recent video compression encoder that is 
also known as High Efficiency Video Coding (HEVC) can 
encode 4Kp60/10-bit video in real-time (with hardware 
encoder). H.265 can compress 480-line video with 50% 
more reduction and 1080-line video is reduced by 60% 
(both compared to H.264 CODEC). H.265 software 
encoding is very computer intensive and typically results 
in latencies nearly 10 seconds. 


Video Codec Settings x 


— 


(@ H.262 (~ H.264 ( H.265 


Video Bitrate 3371391 


GOP | 10 
B | 1 


Performance | ultrafast y| 


Video bitrate 


0.700000 
coa_| 


Figure 05 — The CODEC Tab allows selecting H.262 or 
H.264 or H.265 video encoding. 
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WG6HHC 


Figure 06 — The VIDEO IDENT feature can be enabled 
to display your call letters on the received 
transmission 


Simple Call Letters Overlay 


Another new feature introduced in this Window software 
application is a simple video overlay for your call letters. This 
feature can be enabled by “checking” the VIDEO IDENT box 
on the Main window. Figure 06 shows how the video overlay 
field appears (shown as the call W6HHC) on the receiver’s 
screen. 


Adding optional vMix Video software 


vMix is a great optional companion software tool. vMix Basic 
is a free video-editor software package for SDTV format video 
(Standard Definition) is available from vMix.com. 
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Figure 07 - Typical window for vMix Basic optional 
software can control multiple cameras and also create 
“green screen” video effects. 


There are more-professional HDTV products of vMix available 
for sale, including the vMix Basic HD for US$60. 


The free video-managing software allows you to control 
multiple cameras and audio microphones, create call letter 
overlays, create blue-screen and green-screen tricks, and 
perform fades-between-cameras. 


You can capture any video that you can get onto your 
Windows computer via USB, Firewire, ASI, or HDMI (using a 
HDMI-USB capture card). When running, vMix will display as 
one of the available devices under CAPTURE - Video Devices 
and CAPTURE - Audio Devices. 
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Downloading Software and Manual 


The Express_DVB-S_Transmitter software is currently 
available (and free) as a “BETA release” of v1.11. This beta 
software does already have many successful users around the 
world and is expected to be “production released” by 
September. 


The software install package, a beta-grade Users Guide for 
Windows and a readme file, called NOTES.txt can all be 
downloaded from the www. DATV-Express.com web site on 
the DOWNLOADS page. 


Installation instructions are included in the Users Guide for 
Windows. The instructions also explain how to use the ZADIG 
free tool to easily install a Windows device driver for the 
DATV-Express hardware board. 


Finally, a reminder that you can order the DATV-Express 
hardware board for US$300 + shipping on the PURCHASE 
page....but you have to be registered and logged-in to the 
web site in order to make the PayPal purchase. 


Contact Info - the author may be contacted at 
W6HHC@ARRL.net 


CQ-DATV,,\5 


£ Like us on Facebook 
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Useful URLs 


British ATV Club - Digital Forum —- 
www. BATC. org. UK/forum/ 


CQ-DATV online (free monthly) e-magazine - 
www.CQ-DATV.mobi 


DATV-Express Project for Digital-ATV (User Guide and 
downloads) - www.DATV-Express.com 


G4GUO github for DATV-Express source code - 
https://github.com/G4GUO/datvexpress_gui.git 


Chris MW@LLK discussions on vMix and FFMPEG software on 
Windows to create transport stream - 
http://www. tannet.org.uk/using-ffmpeg-to-generate-a- 
transport-stream-more-details-and-how-to-add-text- 
overlays/ 


Orange County ARC entire series of newsletter DATV 
articles and DATV presentations - 
www.W6ZE.org/DATV/ 


vMix Basic free optional video software tool download - 
www.vMix.com 


Yahoo Group for Digital ATV - 
http://groups.yahoo.com/group/DigitalATV/ 
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Two ways to make a down converter for 


the range of 23cm DVB-T 
By Alessandro IW3RMR 


The first converter 


Here’s the new converter, easy to implement, and provides 
good performances! 


For the input stage I preferred to use a low-noise preamplifier 
stage, using a MGF1302. But nothing prevents you to use 
another type of component, the choice of who creates it. 


The complete converter 
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It follows a broadband 47-2400MHz line amplifier, which has 
a gain of 18 db, and is affordable at a cost of €3,60. The local 
oscillator is made with a VCO to 104MHz at a cost of €2, 
followed by two coils tuned on the 5th harmonic at 520MHz, 
with an output level of 100dBuV. 


Both LO and RF signals are injected into a mixer SAT-TV, ata 
cost of €3. The ego signal is connected to the TV and the RF 
input SAT. Please note this is not a mixer, but a coupler of the 
two signals that are ready to be sent to another line amplifier, 
like the previous one. This second amplifier mixes the two LO 
and RF signals, and the output, the difference IF signal, 
enters a band pass filter calibrated on the affected frequency. 
For the filter you can also use the type stripline, built on a 
base of FR4. 


The preamplifier 
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Cell ID:0x0000 (0) 


Misura-TV-Spettro (AUTOSET 


Segnale 762.105 MHz 
DVB-T/H E57 8 MHz 
8k QPSK 1/4 (auto) 1/2 


Sai Bg ce idm 4QAM QPSK IR3UDA-DATV 
720x576i 25 Hz MPEG-2 
Video Rate 3.598 Mbit/s 


Audio MPEG Layer Il 


iv72 BW 8 MHZ 


A receive test 
Checking through the spectrum analyser the filter with air 
coils, the spectrum was spotless, while the stripline filter 
harmonics did not exceed -40 dB attenuation. 
I ran some comparisons with other models, built in a 
professional manner, but the difference was negligible. The 
cost to make the down converter is very low and therefore I 
recommend you try to make it happen. 
Have fun. 
The second converter 
By Mauro IV3WSJ 
The down converter I am presenting is the result of many 


experiments of many prototypes, created on the classical FR4 
1.5mm, with the traditional system, Home Made. 
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Segnale 


iw 
BB) 
= 


To satisfy my curiosity, I decided to draw the printed circuit 
board with a professional program and leave the manufacture 
of the PCB to a specialised laboratory. 


One of the basic rules for working in DVB-T is the adaptation 
of impedance of the individual stages. 


To have a good sensitivity and a low noise level on the input 
circuit, I used a monolithic amplifier Mini-Circuits, the PSA4- 
5043 +. 


The input signal is amplified, enters a bandpass filter 
stripline, and before entering the mixer is again amplified 
with a Gali5 +. 


To create the local oscillator I chose a VCO with 65MHz 
frequency. The VCO signal enters a filter with three cells 
(helical filter), and the filter extracts the seventh harmonic, 
which in this case is 455MHz. 
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After the filter, this signal is amplified by an MMIC and then 
switches to the LO mixer (ADE-25MH). The IF signal output 
from the mixer, which is the product of the difference 


between the frequency of the input signal and the local tor Amateur Television rgly 
oscillator frequency. For example: if the input signal is , fay 
1280MHz and 455Mhz local oscillator is, the IF frequency will rt Quarterly ; | 


be: 1280-455 = 825Mhz (IF frequency). 


Great articles on: , I I 
The IF signal is amplified by a PSA4-5043 +, enters the filter ATV Dont miss another issue 
(Gigafil), and by the filter goes to the output connector. The Subscribe Toda 
result I obtained is a level of the conversion signal of 26db BALLOONING 
and a value of attenuation of the harmonics of 45db. ATV PROJECTS 
Antenna Design for ATV 
At the beginning, I noticed that the second harmonic of the SSTV Amateur 
local oscillator was too high, but then I solved the problem by Television 
using another type of MMIC. Have fun. ATV ACTIVITIES Quarterly 
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Down converter 23cm DVB-T 13-07-2016 IV3WSJ 
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New by HiDes 


1MHz Bandwidth DVB-T Receiver 1..... 8MHz Bandwidth , for 
more data look here: 


http://www.oe/7forum.at/viewtopic. php ?f=7&t=410&start=34 


5#p2017 


Single Ant. 1~8Mhz BW HV-120-DCA 


Dual Ant. diversity 
Narrow Bandwidth 
Superior Sensitivity 


HIDES ivszonen 
- 


DVB-T 


New version HV120-DCA stand-alone receiver 
with Bandwidth from 1MHz to 8MHz 


Diversity Ant. 2.5~8Mhz BW 


From look and function like new stand-alone receiver his 
predecessor HV120, new is the input part with Dibcom 
hardware also 1MHz bandwidth economy. 


Advantages over HV120 are: 1MHz bandwidth and diversity 
from 2, 5MHz BW (antenna main entrance is Port1) is 


disadvantage compared to HV120: HV120-DCA makes only 


170MHz 862MHz....... in combination with BD300 down- 
converter in 23cm and 13cm useful. 
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A receiver with a lot of potential especially for European close 
populated 70cm band or contest for ATV (narrower = 
sensitive !!) option 12V for low-noise preamplifier on two 
SMA ports is also available (the mount call directly antenna). 


This receiver also has an integrated PVR good for verifying 
contest QSOs as well as decrypting hardware for special 
HiDes transmitters (not allowed in ham radio!). 


It has long time have all Hides transmitter also the option 
1MHz bandwidth, now is with HV120-DCA also receiving line 
entirely. from out look and function like new stand-alone 
receiver his predecessor HV120, newly is input part with 
Dibcom so hardware that work with 1MHz bandwidth. 
Advantages over HV120 are: 1MHz bandwidth and diversity 
from 2.5MHz BW HV120-DCA makes only 170MHz 862MHz 
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Disadvantage Compared to HV120 is thus combined with 
BD300 down-converter in 23 cm and 13 cm well usable. It 
has long time have all Hides transmitter so the option 1MHz 
bandwidth, now is with HV120-DCA therefore receiving line 
Entirely 


Features 
e Standalone Digital DVB-T receiver 


e Support 1080 Full HD H.264 and MPEG2 decoding 


e Frequency Band Support - VHF and UHF bands (170-862 
MHz) 


e Two Antenna SMA connectors (master and slave) 
e Composite video output / Stereo analog (L / R) output 
e Digital HDMI audio and video output 
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On-screen display Menu 
e Automatic or manual channel scan 

e1/1.5/2/2.5/ 3/4/5/6/7/8 MHz Bandwidth support 
e 12V active antenna supported (up to 500mA) 


e demultiplexing UART data in received TS transmitted by 
Hides transmitter 


e Decrypt encrypted TS data transmitted by Hides 
transmitter 


st. 


A full list of specifications and pricing is available at the 
following link: 


http://www. ebay.com/itm/HV-120-DCA-Full-HD-Diversity- 
Digital-TV-Receiver 
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New Pump-up Mast Aerial Rotator 


Part 2 
By G3RFL 


There has been a lot of reader interest in my pump up mast, 
rotator, I have not seen a commercial unit available that does 
the same thing, most people are using, as I did, a dish 
positioner and settling for limited rotation. So having 360° 
rotation and indication of which way the aerial is pointing, I 
am to say rather pleased with myself, or was when disaster 
struck, I managed to blow it up!! 


, 
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e 
“ 
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The stepper driver module 


It seems the motor I had chosen needed a higher power 
driver module. The new driver provides a lot more turning 
power. The new driver can supply 2 amps when powered at 
12volts. I also updated the cable to a much thicker 4 core 
cable rather than the inexpensive 4 core telephone cable. 
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| STEPPER DRIVER INTERFACE 


Rev 1.8 
JOHN G3RFL ja-e7-2016 ISSUE 2 


The circuit diagram 


I have revised the software so that I can run the mag 
detector using the Hx and Hz 16bit signed maths to get the 0 
to 360° angle. The sensor is now mounted in a water pipe, by 
first sello taping it to a small foam cube (note other people 
also make sticky backed plastic), then building it up to just fit 
the tube. By bending some threaded rod around the 5” mast 
and through the tube at the rear. 


The sensor has to have its PCB vertical, components facing 
you, and the connector at the top. 


I fitted a plastic top on the end of the tube over the sensor to 
weatherproof it... Lastly I pushed a thin plastic bag up the 
rear of the tube to seal it. The TFT touch screen does work 
and returns two values, X (0-480) and Y (0-340) pixels very 
accurately. But I have not used this yet this. 
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Stepper and toolkit show the mounted stepper motor 
and gear 


rs lll 
Compass is installed on the mast. 


It will be good for setting up preset stations once I know the 
values, so that the system automatically goes to a selected 
location. 
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Sensor is to show the way the compass PCB is 
orientated 


Again this will be breaking new ground as I have yet to see a 
touch screen operated rotator. The touch screen is poled in 
the software and does not run on IRQ, but either way I am 
confident I will be able to add this feature at a later date and 
it is something I can experiment with on the cold winter 
evenings as everything that needs work is at the shack end. 


On the main PCB you need to short out the 1K resistor from 
the control port pin RD1 (pin 14) to the terminal block that 
feeds the stepper control Step/Direction. At the moment the 
speed is set to be slow to suit my 10GHz dish with just two 
buttons, CW and CCW. Switches on the stepper driver should 
be set to 3A swl1, sw2, sw3 and the 8 DIP switches all “OFF”. 
(see the switch plan). 


Step size is set at 1 so it's 1.8° 200 per rev. I have yet to 
mount it all in its box and with the driver, but I want to finish 
my VNA unit, so it will have to wait a while. The new stepper 
driver was on EBAY about £8.75p inc delivery. 
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The sensor was less the £2. My development budgets are 
quite frugal these days and require home office approval at 
every stage. 


This project is now delivering excellent result, and good 
control, which is necessary when you start remote panning a 
dish on 10GHz. It does require some exceptional mechanical 
work and had it not been for the help of Alan G3SXC, it would 
have been just a good idea and not the reality it is now. 


1. Check the connection twice ! The Tb 6560 chipset can be 
damaged if the motor or the power supply are not 
connected properly. 


2. Don’t apply a motor of a rated current of more than 3A 
to this driver. 


3. Do not set the current more than the motor rated 
current! 


23cm beam and small 10GHz dish 
CQ-DATV 38 - August 2016 
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48, Jahrgang 
2. Quarta! 2018 


LURE, SFRE90 U58 


TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http://www.agaf.de/ 
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By Ken W6HHC 


Ken W6HHC reported that the beta Users Guide for the 
Express-DVB-S_ Transmitter software for running on WINGOWS 
is now available to download from the | 

? web site DOWNLOADs page. 


The Users Guide for Windows (draft04) now includes 
improvements from one external review (thanks to Mel 
VK6ER) and I added a small write up on the companion 
video-management software vMix Basic (free) since it is not 
intuitive to Know what you will want to download when you 
reach the | web site. The NOTES.TXT file 
(aka README) was also updated on DOWNLOADS page to 
match v1.11 


Important Note 


Please visit the Download page and try out vMix using our FREE 60 Day Trial before purchasing to ensure vMix supports your computer hardware. 


vMix is available in six editions. Each purchase does not expire and includes Free Version Updates for one 


year from the date of purchase. 


Please visit our Knowledge Base for answers to common questions, including: Which edition of yMix do | need? 


Click the button below to pay via Credit Card, PayPal, Bank Transfer or Purchase Order 


FREE $60 USD $150 USD $350 USD $700 USD $1200 USD 
Total Inputs 4 4 1000 1000 1000 1000 
Camera / NDI Inputs 2 3 1000 1000 1000 1000 
Maximum Resolution 768x576 1920x1080 768x576 1920x1080 4096x2160 4096x2160 


Overlay Channels 1 1 4 4 4 4 
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The DATV-Express project team was running very low on 
inventory of hardware boards, so Art WA8RMC purchased 
components, ordered assemblies, and tested another batch of 
production DATV-Express boards. Board inventory is full-up 
again. 


Charles G4GUO during June was focusing on supporting beta 
users of the Express-DVB-S_Transmitter software. Charles 
prepared beta-release v1.11 to fix some FPGA code that had 
inadvertently disabled the non-sequenced PTT output line on 
connector J4. Charles has no other software changes in the 
queue right now....however there is suspicion that ZADIG may 
not correctly install LIBUSB.DLL file in a Win7 environment? 


Ken plans to continue working with external reviews of the 
beta User Guide during July. 


73...de Ken W6HHC (project speed set to slow...) 


Web site - ‘hare vol can find our online nae stocking — 
hard to get components, software downloads for published 


projects and much more. 
Quodrent 
A members forum at 


information and the interchange of ideas. 


for help, 


which enables 


A video streaming facility at 
repeaters and individual members to be seen worldwide. 


An annual Convention held in the UK where you can meet 
other members, visit demonstrations and listen to lectures. 


Meet other club members at the BATC stand 
at local rallies across the country. 


www.batc.org.uk 


Teletext Page 100 updated from 


CQ-DATV 36 
Mike G7GTN 


Following on from the quite fascinating personal introduction 
from Peter Kwan on his professional involvement within the 
teletext field to then being followed up with a recollection and 
also actual photographic proof of receiving Teletext 1973 
style from Alan G3XSC Using his home constructed decoder. 
It quickly makes us realise quite how far we had travelled 
within just this one sphere of Television technology. 


Alas though and quite sadly it has now totally disappeared 
from our screens certainly within the UK. My first introduction 
to being able to access this technology for a different purpose 
was from the design in the BATC Compendium handbook by a 
certain Trevor Brown G8CIJS that being his Teletext Pattern 
Generator project. As many of us will certainly remember 
used a SAA5020 timing generator and the famous SAA5050 
character generator ROM. The data being read back from an 
EPROM, we were still slightly before the days of the I2C 
controlled devices at this stage. 


I do recall feeding the RGB output from this generator 
straight in to the back of a Microvitec CUB Monitor before 
then building a PAL encoder based on the Sony CXA1645 
device. I read back the programmed ROM supplied by Trevor 
(Oops sorry) and figured out how he did certain things and 
then I created some different screens of my own, we would 
now say the hard way by manually hacking away at hex files. 


I did also at the time have an EPROM emulator connected to 
the parallel port of my PC which made some reasonably quick 
screen testing possible. Certainly not as lightning fast as our 
USB style device programmers of today. 
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My original BATC teletext pattern generator project 


I have supplied a few very generic Teletext pages that you 
may download from the software page to aid your own design 
process using the PC software that Peter has created and has 
freely downloadable from his website 
http://teastop.co.uk/teletext/wxted/index. html 


Thankfully we have some staunch and enthusiastic members 
of the Teletext Facebook group that wish to keep this 
technology alive now that we have all been pushed in to 
digital technologies either kicking or just fully screaming. 


Many very interesting snippets of technical information 
appear on the pages and so will certainly be worth joining 
them to participate. Certainly if you create some designs also 
please consider sharing them freely to give something back 
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Amateur Teletext Pages 


Facebook Teletext Group 


+ erat 


09: 19705 
for people’s considerable engineering efforts on writing 
software to allow us very easy access to modern tools 


I certainly do not see this as being 1973 - 2012 RIP for 
teletext as originally broadcast on our mainstream terrestrial 
channels. We now have incredible but yet ever smaller 
technology on our sides to use this broadcasting technology 


in our own home lab or shack projects. Think back for one 
moment to the very start and the basic idea of using the 
surplus lines within the VBI to send a data cast. That is 


certainly very interesting technical engineering by any 
standard. 
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First-Hand:My Ten Years at Ampex and 


the Development of the Video Recorder 
By Fred Pfost 


This article was first published in the 
Engineering and Technology History Wiki 


ee continued from CQ-DATV 37 
New Signal Electronics 


Now the signal electronics represented the limiting feature in 
our system. Right from the start of considerations of the 
electronics for the video signal (by Dolby in 1951), it was 
known that a modulation system would have to be used 
because of the wide frequency range in the television signal 
(60 Hz to at least 4 MHz). Charlie Anderson was assigned this 
task and he worked with the amplitude modulation system. 


The signal amplitude variations off tape at the writing speed 
we were using (15.00 inches per second) were significant. To 
these variations one had to add the different outputs from 
the four separate heads on the head drum. These amplitude 
problems resulted in undesirable amplitude variations in the 
demodulated signal. 


In late December of 1954 Anderson suggested to Ginsburg 
that a possible solution to this amplitude problem might be to 
use frequency modulation. The major difficulty one might 
expect to find in using FM would probably be from the 
restricted frequency response we were getting off tape. 


The carrier frequency could not be much higher than the 
modulating frequencies of the TV signal but by using vestigial 
sideband modulation it might be successful. He was given the 
go ahead to do some experimenting in January of 1955. 
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He used a high frequency carrier and modulated that with the 
video signal. Then, using a heterodyning process, he was able 
to produce the lower frequencies that were compatible with 
the recording capabilities of our tape system. He had his 
system ready for experimenting off tape by the end of 
January, 1955. The results were very encouraging. 


At about this time Ray Dolby returned from his 2-year tour of 
duty in the army. He had been drafted when he lost his 
student deferment after he dropped out of school to spend 
full time on the video project. He now returned to his studies 
at Stanford and again worked part time at Ampex. 


He looked at Anderson's FM system and thought he could 
develop the frequency modulation using a simpler circuit. He 
took two high frequency radio tubes and connected them 
together as a multivibrator oscillator. This way he could run 
the multivibrator at a carrier frequency that was within the 
bandpass of our recorder and frequency modulate this carrier 
directly by feeding the composite video signal to the control 
grids of the oscillator. This scheme worked well and was 
considerably simpler than Anderson's circuit. By the 25th of 
February Ray was making better pictures than Anderson so 
this became the final circuit concept for the FM system. 


On March 2, 1955 we gave a very convincing demonstration 
to the Ampex Board of Directors. We indicated that we could 
be ready for a public demonstration within a year. We had to 
repackage all the electronics. We also had to tie down the 
head drum, the transducers, and the whole video head 
assembly to manufacturable designs. Also we had to design 
an attractive package for this machine that was going to sell 
for a lot of money. 


Anderson set about designing the new console that would 
contain all of the signal electronics, motor drive amplifiers, 
tape control servo electronics, power supplies, control panels, 
meters and the tape deck. 
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The electronics were mounted on the inside of four large 
doors that could swing open for maintenance work. 

The dimensions were approximately five feet long by four feet 
high and three feet front to back and weighed somewhere 
over 1000 pounds when fully loaded. (Remember, this was 
the age of vacuum tubes and large transformers.) The whole 
cabinet was painted a beautiful white. When finished this 
design was dubbed Mark IV. (See Fig. 1) 


VACUUM 


Fig. 19 


Maxey did some important experimenting with tape tension 
and female guide position to control the picture distortion and 
timing. (Fig. 19) 


At about this time, Maxey started to design and build what 
were to be Ampex's first efforts at moving from the 
quadrature configuration to a helical scan configuration for 
video recorders. 
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Fig. 20 
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Alex was quite successful with his efforts and within a little 
over a year he was ready to show what was deemed the 
Model VRX8000. This was shown to a few potential buyers 
and put into limited production. (Fig. 20) 


Dolby worked on the modulation system by moving the FM 
carrier frequency to six MHz in order to increase the video 
frequency response. Ray also changed the head switching 
circuitry from a two-channel system to a four-channel system 
compatible with the new, separate, four head outputs from 
my video head assembly. He also modified the head- 
switching circuit to place the head-switching transients in the 
horizontal blanking interval. 


It was not until after the Chicago showing in April 1956 that 
he designed and built the processing amplifier for the 
recorder. He and Ginsburg got together with Bill Lodge of CBS 
to work out the requirements for this processor. Its purpose 
was to massage the video and audio signals from our 
electronics to make them compatible with all the broadcast 
standards of the day. 


On April 16, 1956 (a Monday) we demonstrated the Mark IV 
recorder at an NARTB convention (National Association of 
Radio and Television Broadcasters), today renamed the NAB 
(National Association of Broadcasters), at the Conrad Hilton 
Hotel in Chicago. 


On the Saturday before the convention started (April 14) we 
demonstrated the recorder for about 300 CBS affiliates 
meeting at the Conrad Hilton Hotel. I recorded (from behind 
a curtain) the opening speech of Bill Lodge, V.P. of CBS, who 
described all the activities that CBS had been involved in 
during the past year and that he had a big surprise to 
announce. 


After I rewound the tape and pushed the play button for this 
group of executives they saw the instantaneous replay of the 
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Fig. 21 


speech. There were about ten seconds of total silence until 
they suddenly realized just what they were seeing on the 
twenty video monitors located around the room. 


Pandemonium broke out with wild clapping and cheering for 
five full minutes. This was the first time in history that a large 
group (outside of Ampex) had ever seen a high quality, 
instantaneous replay of any event. 


My wife, JoAnn, who had accompanied us to Chicago (as a 
reward from Ampex for her patience during my long overtime 
hours pursuing this development) and I consider this 
demonstration one of the most exciting experiences of our 
lives. 


The experience still brings tears to my eyes when I recall this 
event. 
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The predecessor of Mark IV, named Mark Ill, (Fig. 21) was 
prepared for a press demonstration in Redwood City at the 
same time as the Chicago event. This presentation was also a 
huge success. The Mark IV recorder was moved to a second 
floor room in the Hilton Hotel and continued to operate 
flawlessly to a packed room for the entire following week. 
(Fig. 22) 


Orders were signed for about 100 recorders at $50,000 each 
during that week. This represented an amount almost as 
great as a year's gross income for Ampex. It was decided to 
make the first 16 recorders in the engineering division while 
the manufacturing division geared up for the long run to 
come. 
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The first unit to go on the air was from CBS Television in 
Hollywood, California on November 30, 1956. The program 
was "Douglas Edwards and the News" and as far as we know, 
this was the first time in history that any videotaped program 
had been broadcast, nationally, any place in the world. 


By the end of 1956 the 16 hand built units were nearing 
completion and the manufacturing division was pretty well 
tooled up for the long run to come. I helped them develop 
some of the tools and fixtures for the video heads and the 
head assembly. 


This precision part of the recorder was very difficult to 
manufacture and there were many "rejects" in the final 
checkout of head assemblies. 
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It was difficult for manufacturing to keep up with the required 
inventory of head assemblies for new recorders being shipped 
let alone the requirements for renovating worn out 
assemblies as they would come back from the field. 
(Remember it took three video head assemblies for each 
machine shipped. ) 


At about this time the instrumentation division of Ampex (The 
video recorder development was done under the auspices of 
the audio division.) was starting to respond to requests from 
the field for wide band instrumentation recorders. 


This higher frequency range (1 to 10 MHz) was beyond the 
high frequency capabilities of the instrumentation recorders 
being manufactured at that time. The logical solution was to 
utilize this capability of the video recorder. 


A major problem arose when it was realized, as mentioned 
above, that the audio division could hardly keep up with 
building the required number of head assemblies for the 
video recorders they were producing, let alone the increased 
number that would be required if wideband instrumentation 
recorders were to use the same head assembly design. 


A management team of about five members including the V.P. 
of research, Walt Selsted, and V.P. Harold Lindsey was 
assembled to find a solution to this problem. It was decided 
to put a new head development group together to design a 
completely new head assembly for instrumentation. It was 
also decided, initially, to use my head drum and head 
assembly design and just design a new video transducer. 


Bill Frost was brought in from England to head up this new 
group. He had been instrumental in the development of the 
BBC recorder named "Vera." Two other engineers were 
chosen from the instrumentation division along with a 
machinist and I was contributed to the group from the audio 
division. 
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Frost decided that initially, for three weeks, each engineer 
should lay out three designs for the transducer (for a total of 
twelve designs). Then the management team would chose 
the best three designs (#1, #2, and #3). 


Following that, our engineering team would work on #1 until 
it was finished and successful; or, if that one did not succeed 
we were to work on #2; and if that did not succeed we were 
to move on to #3. 


At the end of the 3-week design period we all met with the 
management team and each of us engineers explained (with 
drawings) his designs. 


As it turned out after the management team made its 
choices: #1 design was mine, #2 design was mine, and #3 
design was also mine. Of course this made me very happy 
but when we returned to the lab, Frost said "Pfost, you go to 
work on your #1 design and the rest of you come with me 
and we are going to work on my design." 


Of course, this was not the procedure the management team 
had directed us to do. 


After a couple weeks or so of proceeding with this 
arrangement I decided to discuss this with the president of 
the company, George Long. He listened to my story but said 
he was probably too far removed from this activity to get 
involved but he would see what he could do. 


The next day I was visited by a vice president, Harold 
Lindsey, who said I was to be removed from the group and 
sent back to the audio division where I was to continue 
pursuit of my three designs. The machinist Hank Miluski was 
also directed to accompany me back to the audio division. 
Hank was a great machinist and we worked together 
beautifully on many projects (even after we left Ampex and 
he opened his own machine shop in Santa Clara). 
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He became one of my best friends until he died some thirty 
years later. I really do not know what happened to the rest of 
that group of engineers. 


By that time Charlie Ginsburg had been promoted to vice 
president and one, Larry Wylan (from CBS), had been made 
head of the "advanced video department." I was now working 
for Larry and he bent over backwards to give me everything I 
needed or wanted. He would also come to my lab every day 
just to be friendly and to talk about the project. 


I will describe my #1 design now. I found a new extremely 
hard, highly permeable material (originally developed in 
Japan) called Sendust. It was described in a huge book on 
magnetics (Ferromagnetism by Richard M. Bozorth). 


It was not easy to machine this material but I developed a 
process by which two fairly large pieces of the material (0.1 X 
0.1 X 0.25 inch) could be machined to size and one surface 
on each of two blocks ground and polished. 


With an appropriately thick shim to establish the gap (100 
microinches) and while clamping the two pieces together I 
would braze the two together. 


Thus, with this recording gap permanently established, the 
brazed blocks could be cut into many pieces without affecting 
the gap. 


This Sendust transducer became the design used in 
production for about four years. I chose this as my #1 design 
because I figured it would take less time to develop it than 
my #2 design, which was an all-ferrite transducer with glass 


gaps. 


I was thinking about glass-bonded ferrite heads by 1955. The 
January 1954 issue of the Proceedings of the IRE was totally 
devoted to the subject of ferrites. 
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This was the first time I became aware of the characteristic 
details (the specifications) of this material. It is a sintered, 
ceramic, highly permeable magnetic material. It is used in 
high frequency, electronic induction coils where, because of 
its very high resistivity, it exhibits very low internal losses 
due to eddy currents. 


I immediately thought this might make a great material for 
use in magnetic recording heads, due to its hardness. Also, it 
would be good if the heads were to be exposed to high 
frequency, magnetic recording signals. Of course, at that 
time, there were no really "high-frequency" signals being 
recorded, although the high frequency bias used in metal 
audio recording heads creates eddy current losses. 


Consequentially, when I became associated with the video 
project and its megahertz frequency range, ferrite recording 
heads became an obvious goal for future development work. 
Other investigators in the magnetic recording field also had 
these thoughts for audio recorders. 


At about that time, Philips (in Holland), was trying to develop 
glass bonded ferrite heads. In order to bind the two- 
transducer pole pieces together to establish a stable gap 
most developers were experimenting with epoxy as the 
binding agent. 


Since ferrite is an extremely hard, brittle material (like glass) 
and because of the abrasive nature of magnetic recording 
tape, these gaps would immediately start to crack because 
epoxy did not offer the same support (strength) as exhibited 
by the solid ferrite. One other drawback of ferrite for 
recording heads was the porosity of the material. 


In the manufacturing process called "sintering", finely ground 


and mixed materials are compacted in a mold under very 
high pressure. 
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This establishes the desired shape of the part and then it is 
removed from the mold and baked in an extremely high 
temperature oven (1600 C to 2300 C) for a few hours after 
which it is slowly cooled over twelve to twenty-four hours. 


This causes the fine particles to coalesce and become 
extremely hard and brittle. However, microscopically 
speaking, there are spaces between the finely ground 
particles that are comparable to the dimension of a playback 
head gap, i.e., in the neighborhood of a few microinches. 
Therefore, even if the gap problem could be solved one still 
had the porosity problem to contend with. 


I had solutions for both of these problems. If I could find an 
extremely hard, strong material that maintained that 
strength and hardness at high temperature (2000 C) I could 
make a mould out of it and continue to squeeze the ferrite 
powder material while baking it and close up the spaces 
between the powder particles. 


After many hours of searching I found the material. It is 
titanium diboride. Now, unfortunately, Ampex management 
decided that I was not the proper one to pursue this 
approach but that I should describe my idea to an established 
ferrite manufacturer and let them do it. (Of course, this was 
another dumb decision on their part.) 


Two companies, Transtech and Sony, did exactly as I 
described and although Transtech could not retain 
consistency in permeability from one batch to the next in 
production, Sony was very successful and introduced the 
material (which I had previously named "hot-pressed ferrite") 
to the world (another "lost opportunity" for Ampex). 


All the head manufacturers in the world started using hot- 


pressed ferrite (they bought it from Sony) after their 
adoption of my second idea (the glass gap). 
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I thought if I could use glass to bond the ferrite tips together 
to form the gap it would support the gap edges and wear as 
well as the ferrite. I first tried using thick deposits of glass in 
the gap area before bringing the two pieces together at a 
high temperature, squeezing the excess glass out, and letting 
the two pieces settle onto the gap spacer material. This was 
the same process that I had developed for the brazing 
material. This was successful once in a while but not often 
because it was not always possible to squeeze enough of the 
molten glass out of the gap area. 


An Ampex salesman took one of the successful units on a 
video head assembly to the BBC in England (surreptitiously) 
and it didn't come back until it had 5000 hours of running 
time. The heads were still in excellent condition but the ball 
bearings were worn out. This was about ten times longer 
head life than we were getting with Sendust heads and these 
ferrite heads had at least another 5000 hours of life left on 
them. 


We then started depositing 25 microinches of glass on each 
polished gap surface by means of sputtering and mating the 
two halves together (with no spacer shims) with great 
precision at a moderate pressure and about 800 C. These 
gaps were always perfect and when the slabs were parted 
and lapped to the proper track width and wound they became 
the most successful video transducers we had ever made. 


This is the transducer design that every video recorder 
manufacturer in the world is using today. 


I then did experimentation with "air bearings" because, even 
though we used the highest quality ball bearings available, 
they would wear out in less than 5000 hours. 


I used graphite material and a self-pumping air design so 
they would not require an external air pump. 
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These showed some success but later the engineering 
department tried externally pumped graphite bearings with 
great success and that became the standard. This was 
especially important since ferrite heads could last for 10,000 
hours before they would wear out. These air bearings would 
last "forever". 


In about 1965 Dale Dolby, the brother of Ray, who had 
become part of the video project in about 1958, designed a 
new video recorder system to use "tape cartridges" instead of 
reels of tape. This cartridge recorder was totally different 
from the standard video recorder. 


The market for this design was short television 
advertisements or "ads" that might last a few seconds or a 
few minutes where it was not practical to use a full hour or 
two hour real of tape. The recorder could hold a few 
cartridges or many cartridges and could insert "ad" material 
or sequential "ads" into any long program as desired. 


This process required the machine to be able to rapidly 
thread and unthread the cartridge tape around the top plate 
and this was not convenient with the vertically standing 
female guide in the way of the rotating head drum. 


He modified the way the guide was mounted so it could just 
flop down out of the way during this part of the threading 
activity and then spring back vertically to hold the tape 
against the rotating head drum. He also developed four 
separate rotating transformers that were mounted on a shaft 
protruding from the center of the head drum. This became, 
essentially, the final form of the transducer and head drum 
assembly for the rest of the "Quad" era and was named the 
Mark X head assembly. 


Fig. 25 depicts what the final design and placement of the 
VR1000 audio and video head assemblies looked like when 
they were mounted on the top plate. 
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Fig. 25 - VR1000 Top plate with video head assembly 
and audio, control track heads, and full track erase 
head assembly 


to be continued......... 


Want to be notified when issues of CQ-DATV are 
published? Then join our mailing list. 


Page 28 


aienek 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Is this the latest issue of CQ-DATV? to go to our 


web site to check to see if there is a later edition available. 


-Wesue 39. bea rea 


‘/ 


_ September 


http://cq-datv.mobi 
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Digital Amateur TeleVision 
Exciter/Transmitter 


Now available from 


A more affordable DATV exciter can now be ordered 

Fully assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many varia- 
tions of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

Symbol Rates from 100K to 8000K Symb/sec allows RB-DATV 
Requires PC running Windows or Ubuntu Linux (see User Guide) 
Price is US$300 + shipping — order using PayPal 


For more details and ordering 


Register on the web site 
to be able to see 
the PURCHASE page 


Page 30 


VE, ASB Re en 
> a (en 


PCs 1s 6 | poasncneannneanennne: rineor ne aneeonnancnrianseckerinnocAccinnncre 2 
BYNUM, LUGS SUS so pagnosgagocn aed sncncoe Insc eed nocoscabenaccoassoseurs 3 
DATV-Express Project - J uly update report......... 7 
Mini MAX7456 OSD Module Review. .......cssseesese: 8 
MMe Mak COM StORVinscincusexaewcnrssnenncssensisnnnsanisicnsts 11 
Es’Hail-2 Geostationary P4-A Transponder 
ErEQuUeN GIES. janiteustenecennecennisubesnuimccicoeaiwianennsieas 13 
MAX7456 OSD Font Editing..........cceseeeseeeeeeseeees 15 
Cranky OlaiMainirssss:sseerssesceressevasinievsniianineneans 16 
Lancelot the Wink GrueKiicceicsesessscesasteusaccescerssens 17 
A First-Hand:My Ten Years at Ampex and the 
wears real fe Te © mee Le Development of the Video Recorder............0:005 21 
NMALORMAGION mieccsaretacerseersstceensuntaaninenanatenssa ns cine 24 
COMING UPiicecauvecdaoueemeemeietiescscdvasuenersoorcaaas 25 


lan Pawson G8I QU Trevor Brown G8CjS 
Terry Mowles VK5TM 


Trevor Brown G8CjS John Hudson G3RFL 
Ken Konechy W6HHC Mike G7GTN 
Fred Pfost Scott Richardson 


http://cq-datv.mobi ISSN 2059-2191 


CQ-DATV 39 - September 2016 Page 1 


Editorial 


Let's start this issue with some good news, but yes in true 
tradition there is also some bad news. First the good news 
Graham Shirville G3VZV is the new BATC president, Graham 
joined the BATC committee back in1972 as the contest 
secretary and has been a tireless worker and supporter of 
ATV from its analogue days. He was one of the live video 
contributor into CAT 70 (1970) and transmitted his 
contribution from a canal narrow boat, using a small 7O0cms 
AM transmitter with a valve PA. Trevor stole the idea and 
transistorised it as a walk-around demo for the BATC's 
contribution to the Stoneleigh County Festival some years 
later. Graham follows in the footsteps of Peter Blakeborough, 
Mike Cox and Arthur C Clarke, so on behalf of the production 
team at CQ-DATV we wish him well in his new role. Also lets 
us take this opportunity to remind all BATC members that the 
BATC BGM is Sunday 25 September 2016. 13:30 hrs and is 
taking place in the Conference Room of the RAF Museum, 
Cosford. 


OK, the bad news - Es'HallSat-2 launch has been put back to 
Q3 2017. I know we all had plans for DATV through this 
geostationary satellite that was scheduled for launch later 
this year, but into everyone's life a little rain must fall. Let's 
hope it does not get pushed back any further. 


Here at CQ-DATV we have been investigating download 
problems some of you with poor internet speeds have been 
experiencing downloading large files from the CQ-DATV 
website. The main culprit is the Omnibus file. It can time out 
under http protocol, sorry. We came up with a temporary 
solution and tested it using a guinea pig reader. The solution 
was temporary hosting using https protocol which fixed the 
problem. Now we know the solution we have to figure out 
how to host at no cost as we are a free magazine with no 
income. Most ISP sites hold their hands out for money to use 
this protocol, so we have not as yet come up with a solution 
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we can implement, but we will keep working on it. If you 
have a fix then please let the editor know. 


Moving on, in this issue we have the final part of the VTR 
story that commemorated 60 years since the first broadcast 
VTR was launched. We understand that this article will also 
appear in the AGAF magazine (TV for Amateurs) and that 
Klaus DL4KCK has been hard at work on a German language 
translation. Well done Klaus. We hope all your German 
Language readers appreciate your hard work. 


We also have the Lancelot links truck story, from Scott 
Richardson. This truck was originally a broadcast TV links 
truck and it is now a killer ATV station for portable work. One 
that many of us would die to own. 


Ken W6HCC has the latest notes on the DATV express 
project, John G3RFL has taken time out of the workshop to 
reflect on Guglielmo Marconi and we have all the usual ATV 
news. Mike Stevens G7GTN continues his look at on screen 
display modules based the MAX 7465 chip with a look at the 
latest incarnation. 


Coming up in the next issue is a rather interesting aerial 
solution, by Mick Ampt VK3CCH to the problem of a new five 
story building that blocked his path to the local ATV repeater 
(VK3ATV). I won't spoil it for you, you will just have to 
download your copy next month. So sit back and enjoy CQ- 
DATV 39. 


CQ-DATV Production team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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DATV News Read both the RSGB and the AMSAT-UK responses at 
http://rsgb.org/main/blog/spectrum-forum-posts- 


Ofcom 5 GHz Consultation — RSGB and AMSAT- overview/spectrum-forum-papers- 
UK responses consultations/2016/08/01/5ghz-wi-fi/ 
Ofcom Ofcom propose using Amateur Radio band for Wi-Fi 


https://amsat-uk.org/2016/05/13/ofcom-propose-using- 
ham-radio-band-for-wi-fi/ 
In their response to the Ofcom consultation on Wi-Fi in the 5 


GHz Amateur Radio allocation the RSGB said “We are deeply CEPT European Common Allocation Table 
disappointed in respect of Ofcom’s compliance with its http://www. erodocdb.dk/Docs/doc98/official/pdf/ERCREPO25. 
duties...” PDF 


The Radio Society of Great Britain (RSGB) response 
highlighted that: 


a) Ofcom has deliberately not contacted the most innovative 
incumbents/stakeholders as 

stated in Para 3.43 (only Wi-Fi) prior to the formal 
consultation period 

b) As an incumbent we have been blocked from contact 
during the consultation 

c) Ofcom has ignored their duty with respect to CEPT ECA 
allocation footnotes ECA17/23 

d) We expect Ofcom to makes amends and engage, or we 
will consider escalating this 


The Society pointed out that “Ofcom’s research is badly 
flawed and belittles incumbents...” and “Ofcom strategy for 
Consumers is also flawed...” 


John Lannigan has been pondering his teenage years back in 


The RSGB describes how “Ofcom’s preference risks causing the 70's In that era, the Russians and the communist bloc 
harmful interference at home and internationally” and “Ofcom were desperate for western currency and the market was 
continues to unfairly suppress the most innovative flooded with all sorts, much of it electronics, radio’s and TV's. 
stakeholder in the band, and undermine technology for Their components were strange and they had a rather unique 
innovation and emergency communications...” approach to design. 
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So, John thought it might be an idea to form a facebook 
group, that concentrates on WW2 through to the cold war era 
and look at what was turned out during this time. The group 
is very new, so please bear with him until membership goes 
up and the group gets busy.... 

https://www. facebook.com/groups/1638604833047616/ 


British Amateur Television Club (BATC) 


Graham Shirville, G3VZV, has been chosen to be the next 
president of the British Amateur Television Club (BATC). 


Graham Shirville 


He succeeds Peter Blakeborough, G3PYB, who died last 
December. 


BATC chairman Noel Matthews, G8GTZ, said he was delighted 
Graham had agreed to take up the role. 
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“Graham has the experience and gravitas, is passionate 
about ATV, and has contacts throughout the amateur radio 
community. “He will serve the BATC well in the role as 
president.” 


The appointment is for two years. 


ISS SSTV on Baofeng handheld 


The Chertsey Radio Club demonstrated that you can receive 
pictures from Space using just a Baofeng VHF handheld radio 
and a Lynx-7 Tablet 


rep MAYV-75 _ RSOISS 9/le 


Bestrycxnnx MAV 1984 r 
m) 3 KOCMMYeCKMX NOAETAa 


A graduate of the 
_ Moscow Aviation 
Institute in 1984. 
3 space ee 


stew ene et eet cern eee tere oe ie mee pe ee een nee te Neo ot 


August 2016 


On Monday, August 15, 2016 radio amateurs from India to 
Brazil successfully copied Slow Scan Television images 
transmitted on 145.800 MHz FM from the Russian amateur 
radio station located in the ISS Service Module. 

The Russian Cosmonauts were using a Kenwood TM-D710 
transceiver thought to be running about 25 watts output. It 
gave a good signal which could easily be copied on VHF 
handheld transceivers such as the popular Baofengs. 
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QSO Party 


The annual ATV/DATV QSO Party is confirmed for Friday 
evening 23rd September and Saturday 24th September 
Eastern Australian Standard Time. 


As usual we will have a “around VK Friday night” followed by 
contacts with our friends in the US and UK on Saturday 
(Friday night 23 rd in the US and Saturday morning 24 th in 
the UK/Europe) 


Art Towslee WA8RMC who is one of the DATV Express 
designers, will anchor from Columbus Ohio while Don Hill 
KE6BXT will anchor from Mission Vieja California. 


The QSO Party on Saturday will start in the morning and 
continue into the early afternoon (Eastern Australian 
Standard Time.) With a break, we will then try some contacts 
via the UK Repeater GB3HV. 
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The concept is for stations to operate through their respective 
repeaters while anchor stations use Skype or other means as 
the international conduit between repeaters. This will 
maximise the use of amateur radio. The Melbourne DATV 
Repeater, VK3RTV will have a stream running via the BATC, 
but also a SD version on U Tube. This signal can also be used 
to send to local repeaters. Single international stations are 
also welcome to participate and should send a Skype contact 
request to ‘ datvqsoparty’. 


I note by reading the mail in this forum that there may be 
more repeaters in the US active and possible anchor stations 
should contact pcossins@bigpond.com to discuss 
arrangements. 


Hope to see you - Peter VK3BFG 


2016 ARRL/TAPR DCC (Digital Communications 
Conference) 


Mark your calendar and start making plans to attend the 
premier technical conference of the year, the 35 th Annual 
ARRL and TAPR Digital Communications Conference to be 
held September 16-18, 2016. in St Petersburg, FL. The 
conference location is the Hilton St Petersburg Bayfront 


The ARRL and TAPR Digital Communications Conference is an 
international forum for radio amateurs to meet, publish their 
work, and present new ideas and techniques. Presenters and 
attendees will have the opportunity to exchange ideas and 
learn about recent hardware and software advances, theories, 
experimental results, and practical applications. 


Topics include, but are not limited to: Software Defined Radio 
(SDR), digital voice (D-Star, P25, Mototrbo, CODEC2, 
FreeDV), digital satellite communications, Global Position 
System (GPS), precision timing, Automatic Packet Reporting 
System(tm)(APRS), short messaging (a mode of APRS), 
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Digital Signal Processing (DSP), HF digital modes, Internet 
interoperability with Amateur Radio networks, spread 
spectrum, IEEE 802.11 and other Part 15 license-exempt 
systems adaptable for Amateur Radio, using TCP/IP 
networking over Amateur Radio, mesh and peer to peer 
wireless networking, emergency and Homeland Defense 
backup digital communications, using Linux in Amateur 
Radio, updates on AX.25 and other wireless networking 
protocols. 


2016 ARRL/TAPR 23292" 


CQ-DATV,, \S 


£ Like us on Facebook 
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DKARS MAGAZINE 


In deze uitgave ondermeer: 
De DKARS/CAMRAS weak signal dag 
Een reactive op een negatief krantenartikel 
En weer heel veel meer! 


VHF-UHF-SHF Weak Signal dag 
17 September bij 
CAMRAS 
te 


Dwingeloo 


Ei; 
varenesonees eee Fel 
Dutch Kingdom Amateur Radio Society [#:7# 


Check out the DKARS website at:- 
http: //www.dkars.nl/ 


Augustus 2016 editie 25 
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DATV-Express Project - July update 


report 


Ken W6HHC continued to update and clarify the Users Guide 
for Windows for Currently draft06 of the Users Guide for 
Windows is available for download from the 

http://www. DATV-Express.com project website on the 
DOWNLOADs page. Quite a long discussion about setting up 
vMix Basic (an optional video-mixing tool) occurred on the 
Yahoo forum for DigitalATV. The DATV-Express Users Guide 
does not cover set-up and running vMix in detail, since it a 
free third-party product and there are tons of YouTube 
tutorial videos describing how to set up and use the vMix 
product. At the end of this Yahoo forum discussion, Bob 
WB6KWT was able to successfully run vMix Basic with the 
DATV-Express v1.11 software. The only problem observed 
with vMix was that Ken could observe "occasional spectrum 
analyzer dropouts" within the DVB-S haystack when using his 
old Intel 3GHz Duo Core DELL notebook. 


Interestingly, WB6KWT was not having any dropouts using an 
Intel 2GHz Duo Core HP notebook. This tells me that vMix 
with Express_DVB-S_Transmitter may need to run ona 
reasonably fast computer....and Intel 3GHz Duo Core may be 
marginal CPU speed. Charles G4GUO suspects Ken's dropouts 
could be caused by the internal USB architecture/design 
inside his Dell notebook? 


At this time, Charles G4GUO and Art WA8RMC are 
investigating the possibilities of a second more powerful 
board creation for DATV, so stay tuned. Nothing has started 
yet, so it may take a while to produce. 


The project plans for the project team during August are to 
continue to support users of the beta v1.11 software for 
Windows. There are currently no bugs being reported. 
"Project speed set to slow" ...de Ken W6HHC 
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A more affordable DATV exciter can now be ordered 

Fully assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many varia- 
tions of |Q modulations 


e “Software-Defined” allows new features to be added over the 


next few years, without changing the hardware board 

Symbol Rates from 100K to 8000K Symb/sec allows RB-DATV 
Requires PC running Windows or Ubuntu Linux (see User Guide) 
Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


Register on the web site 
to be able to see 
the PURCHASE page 
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Mike Stevens G7GTN 


We have all seen the minim OSD modules based on the 
MAX7456 chip that were originally intended for the model 
flying hobbyists, and indeed we had a series of articles on 
how to modify these to make them more specific to our 
particular television hobby. 


A newer version of this module is currently available from 
eBay for around £5.16 UK fully shipped. These are incredibly 
small at 15mm X 15mm in size. They use the same 
ATMEGA328 processor that the original had, and also include 
an Ardunio bootloader burnt in to allow software development 
via a common USB to TTL adaptor. 


Where this newer style of module becomes potentially more 
interesting is that additional I/O has been pulled out of the 
processor. In this incarnation this is used to measure battery 
voltage again relevant to the model aircraft hobbyist in 
particular. So with very good eyesight and probably a 
microscope, we can remove these resistors and bridge the 
pads to get at these additional connections to create some 
different control schemes of our own. 


We were slightly constrained previously only having two 
available pins in RX & TX of course we used them in other 
ways instead under the known principle that they are 
underneath at the processor level just generic I/O pins. The 
PCB silkscreen names them purely for convention but we can 
re allocate them in software function with no effort on our 
part. 
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If these modules prove too small for you to work on, another 
solution is available the same size as the original but again 
with the I/O pins pulled out to a header connection JP6. The 
resistors on this are 0603 sized and hence will be slightly 
easier to remove and just bridge them across using wire 
links. I have one of these on order also and will later 
document this particular modification in detail. This module 
has the above advantage but also equally important the 
easily availability of the 6 pin ISP programming header. So 
once we have dealt with the font loading process via Serial 
connection we can flash our required code straight across and 
hence overwrite the bootloader as not actually required for 
any specific project we have in mind. 


As depicted in Figure 2 we require the video input and output 
connections. As shown in Figure 3 (next page), I fitted male 
header pins to allow the connection of the USB to TTL 
converter. Also shown in Figure 3 is the small +5V power 
regulator module that I used. As the MAX7456 datasheet 
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I have supplied a sample that you can download to display a 
basic caption on screen. Once you have download the font set 
successfully using the information from CQ-DATV edition 12, 
make the required changes within this to display your own 
personal message. This has been more comprehensively 
documented within the comment section of the code. The file 
is available from the AT\ vnloa ge as 
miniOSD.zip 


1. Re-flashing the character set CQ-DATV edition 12 


2. MAX7456 Datasheet 


warns us the device requires 500mA. ——") ™ 
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Cased unit with additional 800mA 5 volt power supply 
module (Figure 3) 


pa British Amateur 
Television Club 


A colour magazine, CQ-TV, produced for members 
in paper or .pdf (cyber membership) formats. 


Web site — where you can find our online shop stocking 

hard to get components, software downloads for published : F 7 7 7 

projects and much more. ATV Quarterly - Don't miss another issue! Subscribe 
Quod 

A members forum at www.batc.org.uk/forum/ for help, Today 

information and the interchange of ideas. 


aac aad indh sal Hl co bettitveckncdaln USA $24.00 year, Canada/Mexico $27.00 year DX 


repeaters and individual members to be seen worldwide. 


An annual Convention held in the UK where you can meet ts = $37.00 year (US $) Cyber: $15/yr. Visa, M/C, AMEX, 
other members, visit demonstrations and listen to lectures. poner PayPal via Internet: www.atvquarterly.com 


Meet other club members at the BATC stand a Ef Cheques or Money Orders to P.O.Box 1594 Crestline 
at local rallies across the country. . co... ae CA 92325 
wuww.batc.org.uK : Published by ATV Quarterly tel (909) 338-6887 
email: wa6svt@atvquarterly.com 
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The Marconi Story 


Hertz died in 1894 and later the same year Sir Oliver Lodge, 
a British scientist, gave a lecture in his memory. He 
demonstrated some of Herz's experiments and showed that 
the wireless waves could even pass through stone walls. 


From then onwards, inventors and scientists tried to find 
ways of using these electrical waves to send or transmit 


wireless messages in the dots and dashes of the Morse Code. 


One of them was a young Italian called Guglielmo (William) 
Marconi. He was able to send waves thirty feet across his 
room to make an electric spark hump across a gap. Next he 
used wireless waves to ring a bell in another room. 
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Marconi was then ready to try his experiments outside, to 
discover whether the electrical waves could carry a signal a 
long distances. He found his results were better when he 
placed his equipment higher. So he placed his apparatus to 
receive the signal, the receiver, on a hill at the bottom of his 
father's garden at the Villa Grifone at Pontecchio in Italy. 


Here he put up the first wireless aerial mast with help of two 
broomsticks (sounds familiar to Ham's). Marconi tapped out a 
message on his transmitter in the house, and his brother 
waved a flag to signal he had received the message on the 
receiver. By 1895 Marconi had transmitted electrical waves a 
distance of one and half miles. 


The following year he came to London to get help, There he 
met William Preece, the Chief Engineer of the Post Office. 
Marconi was invited to set up his apparatus on the roof of the 
G.P.O. at St. Martin's-le-Grand. From there he sent signals to 
a receiver on the top of another building, a few hundred 
yards away. The Post Office decided to help Marconi and he 
was invited to carry out tests on Salisbury Plain. There he 
transmitted messages one and a half miles in front of the 
Navy, Army and Post Office officials. 


At the same site in March 1897, Marconi sent signals four and 
a half miles using kites. Two months later, however, Marconi 
flashed his signal using Morse Code from Lavernock Point 
near Penarth in South Wales to the island of Flat Holm in the 
Bristol Channel, three and a half miles across water. Later, 
signals were sent as far as Brean Down, in Somerset, nearly 
nine miles away. 


The Wireless Telegraph and Signal Company in 1897 was set 
up to develop his work. The first wireless station in the world 
was built at Alum Bay near the Needles, on the Isle of Wight. 
Broadcasts were made to a small steamer going along the 
south coast at distances of up to 18 miles. 
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Then a few months later a second station was opened up at 
Bournemouth and signals sent between the two. This was 
known as the Marconi-gram June 3rd 1898. Later that year 
the second station was moved to Haven Hotel at Poole. 


In 1900 the Company name was changed to "Marconi 
Wireless Telegraph Company Ltd." The next was to try across 
the Atlantic and required to go two thousand miles from 
Poldhu in Cornwall and his transmitter had to be one hundred 
times more powerful than he had previously made. 


Marconi himself, his two assistants, Kemp and Paget, set off 
for St.John's, Newfoundland. The letter "S" was sent at 
regular intervals from Poldhu and on Dec 12th,1901, the 
signal was faintly heard on the other side of the Atlantic. 


A year later the signals went the other way so that now 
signals had gone both ways. 


Later, ship to shore communications came about using the 
S.S. Philadelphia up to two thousand miles away. 


Next, in 1904 Ambrose Fleming, who helped Marconi on 
several occasions, invented the wireless valve. Two years 
later, Lee de Forest added a mesh called a grid the first triode 
valve. 


In 1910, wireless helped to arrest a murderer called Crippen 
on the Liner Montrose........... G3RFL 
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TV Amateur is a German Language ATV Magazine It is 


published 4 times a year and if you would like to 
subscribe go to http://www.agaf.de/ 
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The launch of the Es’Hail-2 satellite into a geostationary orbit 
at 25.5 degrees East was planned for December 2016, but 
has been put back to the third quarter of 2017! The coverage 
area of the amateur radio Narrowband (NB) and Wideband 
(WB) transponders should extend from Brazil to Thailand. 


Es’hail 2 will carry two “Phase 4” amateur radio non-inverting 


transponders operating in the 2400 MHz and 10450 MHz 
bands. 


Actemt Elevation GA ihe §=6fntft. - SSP Ucbit Sqeint Ace Loe Nant 
1490 26,9 332.8 ‘4. 33700 39892 e2 o 
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A 250 kHz bandwidth linear transponder intended for 
conventional analogue operations and an 8 MHz bandwidth 


transponder for experimental digital modulation schemes and 
DVB amateur television. 


Narrowband Linear transponder 
e 2400.050 - 2400.300 MHz Uplink 


e 10489.550 - 10489.800 MHz Downlink 


Wideband digital transponder 
e 2401.500 - 2409.500 MHz Uplink 


e 10491.000 - 10499.000 MHz Downlink 


“Bags 13 


Equipment requirements: 


X-Band 10 GHz Downlink: 
e 89 cm dishes in rainy areas at EOC like Brazil or Thailand 


e 60 cm around coverage peak 

e 75 cm dishes at peak -2dB 

e NB: linear vertical polarisation 

e WB: linear horizontal polarisation 


S-Band 2.4 GHz NB-Uplink: 

e narrow band modes like SSB, CW 

e 5W nominal Uplink power (22.5 dBi antenna gain, 75cm 
dish) 

e RHCP polarisation 


S-Band 2.4 GHz WB-Uplink (DATV): 
e wide band modes, DVB-S2 


e peak EIRP of 53 dBW (2.4m dish and 100W) required 
e RHCP polarisation 


Presentation on Es’hail by Peter Guelzow DB20OS, President of 


AMSAT-DL, at the 2013 AMSAT-UK Colloquium 

http://www. batc.tv/streams/amsat1306 

Source: AMSAT UK https://amsat- 
uk.org/satellites/geosynchronous/eshail-2/ 

The now scheduled launch in Q3 2017, of this high-powered, 
advanced satellite will further boost broadband delivery, 


broadcasting and global connectivity in Qatar, the entire 
region and beyond. 
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Es’hail-2 will also provide the first Radio Amateur Satellite 
Corporation (AMSAT) geostationary communication capability 
that connects users across the visible globe in one single hop 
and in real-time. 


It will allow also the AMSAT community to validate and 
demonstrate their DVB standard. 


Source: https://www. eshailsat.qa/en/satellites/index/# 
. ¢: 7 


. e-- 
. : 


Page 14 


MAX7456 OSD Font Editing 


Mike G7GTN 


With the MAXIM MAX7456 based modules we have the ability 
to download custom font sets that can comprise individual 
characters alongside what would constitute standard alpha 
and numeric symbols. Once these individual characters are 
placed together in the correct sequence we can for example 
create a custom on screen logo to add on top of our video 
transmissions. 


|) MAX7456 MCM Wizard v0.1 = Oo x 


0x00 
0 


File Edit Tools Help 

123456R78S0ABEDE Fill white 
BAGHDIKEMNORGRSTU 
UWKNMZabecdefshibik 
WaT SRRGERaERee 
DY FASE FEMS aba 
MUN 
OM2EEGS5ER8SRBEDEF 
GHNEKEMNGRRRSTUY 
apace. Lette 


| 
tl Oe EOE. 
Fill black | 

| Fill transparent _ 
| 


Save Charact. mt 
[Wee aRaiceteny ene 


{_} Select Transparent Pixels 


HSSSEGIEECE 
oye fick.da BZ | 


4 t 


Tre. 
Meee 
Bezuae i (| 


aetail_| 


(Figure1) Java Based Font Editing Application 
Software as always neatly comes to the rescue 


Whilst we could technically edit the MCM font file manually, 
this would be making very hard work of doing so. Happily a 
very nice Java based application surfaced on the internet 
around 2010 being written by Daniel Mueller for this exact 
purpose. 
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Another option is to register at the Maxim Semiconductor 
website and download the application tool they created, but 
this unfortunately is only for the Windows platform. 


Mapping the characters 


Each (12 X 18) character is formed on a grid each one having 
a unique hexadecimal value as shown in Figure2 we can use 
this information to display a character that does not fall 
within the ASCII range and hence being mapped to a key on 
our keyboard. Within our caption code is a small function 
named small_Caption() that we feed in these values taken 
from the font editing software. Since these values are 
hexadecimal we always prefix this digit with a zero. So as an 
example to get the dish icon the entry would be 
printMax7456Char(0xA5,2,3,0,0); // DISH ICON 
Firstly we point to the required character along with the X & Y 
location, the last two digits control if this character is to be 
inverted or blinking. 


|| MAX7456 MCM Wiard v0.1 = Oo x 


File Edit Tools Help 


128456RS8S0ABEDE Toa! riuwnite | 
AGHISIKEMNORARSHY | CS _[_———— 
UUXUZEBEGERSARDK mi black 

fa Ltd ted Fill transparent 
ABEL A eK pe Ep: a Oo 

} ING wl Save Charact.... | 
OL2ABSE5EBRR8S9 ABEDEE | Select Transparent Pixels 
GHINTKENMNORGRSmUY 
UM zee ee 
OSOSESSSESEH7EE 

OWiciAe ERZGRE HEX VALUE OF THE 

SELECTED CHARACTER 


Meaaeees 


os 4\\> 


vee 
nis 


(Figure2) Character set hex values 
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128456m8S0ABCDE|MN2S456m8S0ASEDE 

AGHRSKEANGPARSTU/RGARTKEANGRSRSHU 

UUXMZEBCOCHESHNIKIVUURMZEBCOCHSAROE 

IMmMGBEESHUUUXYZCIMMASGESRESHUUUXUZE 

DLE LPA EK pie DEEL PVA panini 
Hues 

OA2Ea4S5ERR8SABEDER 

CHMGKEANGEGRS TOU 


VEXZTERE 


TER eS 
Mitac eSs 
TAERSESOREONee 
ot) ee EPP aak | 
(Figure3) Fully Blanked characters, Partial and Full 
characters 


The font sets shown in Figure3 are available as a download 
along with the mentioned Java application for you to edit your 
own creations. The file is obtained from the usual CQ-DATV 
magazine download page as fontedit.rar 


References 


https://www.maximintegrated.com/en/app- 
notes/index.mvp/id/4117 


CRANKY OLD MAN 


When an old man died in the geriatric ward of a nursing 
home in an Australian country town, it was believed that he 
had nothing left of any value. Later, when the nurses were 
going through his meager possessions, they found this 
poem. 


Its quality and content so impressed the staff that copies 
were made and distributed to every nurse in the hospital. 
And this old man, with nothing left to give to the world, is 
now the author of this 'anonymous' poem winging across the 
Internet. 
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Cranky Old Man 


What do you see nurses? 
What do you see? 
What are you thinking 


A cranky old man, not very 
wise, 


Uncertain of habit 
with faraway eyes? 
Who dribbles his food 
and makes no reply. 


When you Say in a loud 
voice 
‘I do wish you'd try' 


Who seems not to notice 
the things that you do. 
And forever is losing 

A sock or shoe? 


Who, resisting or not 
lets you do as you will, 
With bathing and feeding 
The long day to fill? 


Is that what you're 
thinking? 
Is that what you see? 


Then open your eyes, nurse 
you're not looking at me. 
I'll tell you who I am 

As I sit here so still, 

As I do at your bidding, 

as I eat at your will. 


I'm a small child of Ten 
with a father and mother, 
brothers and sisters 

who love one another. 


A young boy of Sixteen 
with wings on his feet, 
Dreaming that soon now 
a lover he'll meet. 


A groom soon at Twenty 
my heart gives a leap. 

Remembering the vows 
that I promised to keep. 


At Twenty-Five, now 

I have young of my own, 
Who need me to guide 
And a secure happy home. 


A man of Thirty 

My young now grown fast, 
Bound to each other 

With ties that should last. 


At Forty, my young sons 
have grown and are gone, 
But my woman is beside 
me to see I don't mourn. 


At Fifty, once more 
Babies play 'round my 
knee. 


Again, we know children 
My loved one and me. 


....Continued page 23 
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By Scott Richardson 


Jenny (my wife) screamed “NO”! She said it would be a waste 
of money but I wanted an extreme DATV machine. 


In 2000 the Seven Network Australia wanted to replace their 
aging fleet of link trucks with the ultimate News gathering 
vehicle, they contacted ‘Custom Mobile Products’ from Ohio 
to build 7 Chevy Suburban link trucks. The suburban’s were 
going to have everything, the tallest masts, the longest 
cables and the best communications. For fifteen years these 
link trucks dominated news-gathering in Australia and 
covered all the big stories and events. 

(img,, alt: link2 src: ../Images/link2.png) 
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Because we use right-hand drive vehicles in Australia ‘Custom 
Mobile Products’ had to travel to Australia to build the trucks 
because they could only source left-hand drive vehicles in the 
USA. 


Another major difference is Australia uses PAL and the USA is 
NTSC, this caused some technical changes. All the equipment 
was freighted and the engineers flew to Australia, the 
vehicles were all built at the Sydney studios in Epping. The 
build took on average 12 weeks each, the wiring loams taking 
the most time. 


e 1999 Chevy Suburban 1200 

e 3.5 tonnes 

e 351 cu inch engine 

e Four speed automatic transmission 

e 3x batteries (one for the engine and two for the rack) 
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e 17 metre Will-Burt pneumatic mast 

e 90 metre multi-core cable on a reel with electric rewind. 
e Fight input router, analogue and SDI 

e 2x 6” CRT monitors 

e Radiowaves dish with 33DB gain 

e D-Tec, mast collision detector 

e Uplink cone for transmission to the helicopter 


e 5000 watt inverter, driven from the engine and Auregen 
120 volt generator with 240 volt step up transformer 
mounted behind the drivers seat. 


After fifteen tough years of service these trucks were retired 
and replaced with new vehicles, many of the old vehicles 
went to scrap and I was lucky to get my hands on the last 
one only weeks after it finished active duty. The truck I 
purchased was called ‘NewsCrusier Two’ or ‘News Two’. 


After a new gearbox and brakes I started to strip most of the 
analogue gear from the truck and I began to fit it out with 
digital transmitter and the new number plates “O2GHZ”, all 
the ‘techo’ people understand. 


When the link trucks were being decommissioned most of the 
components were removed to be installed in the new link 
trucks. Seven had removed the power supply and switching 
so I had to rebuild the unit with limited information, luckily 
the Seven engineers had left a few drawings behind that gave 
just enough information with a little trial and error to rebuild 
the power supply. 


With the power restored I needed to make the dish pan and 


tilt. The first problem was the ‘quick-set’ dish would'nt move, 
the pan and tilt motors brushes needed to be replaced. 
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Replacing the brushes was very tricky but after several 
attempts I managed to get the dish panning and tilting, I still 
have work to do. I think it had a ‘stow’ button to park the 
dish for transport, I didn’t know how to get the dish to stow 


in the park position. I stow the dish manually at the moment. 


I had some surplus equipment in the shack and I began the 
to install it. I don’t have any shelter at home so work was 
only done in favourable weather; I avoided working in the 
middle of the summer days when the temperature would 
regularly be over 40 degrees Celsius (104 Fahrenheit). The 
truck is now operational with HD-SDI with embedded audio 
and has a 4K eight camera switcher with multi viewer, HD 
H264 2GHz transmitter and loads of comms. 


Present specs 


e 1999 Chevy Suburban 1500 

e 3.5 tonnes 

e 351 cu inch engine 

e Four speed automatic transmission 

e 3x batteries (one for the engine and two for the rack) 

e Xxx metre Will-burt pneumatic mast 

e Xxx metre multicore cable on a reel with electric rewind. 
e Xx dish with xxDB gain 

e D-Tec, mast collision detector 

e Omni-directional 2GHz antenna 


e 5000 watt inverter, driven from the engine and Auregen 
120 volt generator with 240 volt step up transformer 


e 4K eight input switcher with audio follow vision and 
embedded audio. 


e 19” HD Sony LCD monitor with outputs from the multi- 
viewer and patch panel. 


e HD SSD recorder/player. 
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e HD XDCAM disc recorder/player. 
e Xx” Preview LCD monitor 

e Xx” Program LCD monitor 

e SDI patch field 

e H264 HD 2GHz Tx 

e H264 Diversity Rx 

e Mpeg2 SD Rx 

e Mpeg2 SD Tx 

e 2x IFB channels 

e 2x iPhones 

e 2x UHF IFB transmitters 

e UHF repeater 

e 5000 watt invertor 

e 1200 watt invertor 

e 12 watt 2GHz PA (power amp) 
e LCD Off-air monitor 

e 2metre and 70cm radios. 


I built the H.264 HD transmitter from components from SR- 
Systems. It was hard to build the transmitter without a 
receiver or test gear so I got an old analogue 2GHz receiver 
and fed the 7OMHz IF output into a DVB-T set-top box that 
was tuned to 70MHz, then I tried to get Tx to work. 


It wasn’t too difficult to find the right settings, it’s a great 
feeling when you finally work out the last piece in the puzzle. 
Garry Nosworthy helped modify an old mast-top PA (power 
amp) I sourced from another TV network to work a few 
hundred MHz lower in the amateur band, the PA was 
mounted on the top of the mast (to overcome loss in the 
coax) it is capable of 12 watts from 100Mw drive, the output 
of the PA is fed into the xxx db gain dish. The dish is 
mounted to a quickset pan and tilt head that is used to 
optimise the signal. 
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Garry also had the gear to sweep the dish on the truck and it 
was just in band for the 2GHz amateur band. 


The top of the mast has a lot of hardware. A QuickSet head, 
UHF antenna, free to air TV antenna, an omnidirectional 
2GHz antenna and the xxx dish. There is a coax relay that is 
used to switch the power amps output between the omni and 
dish. 


The next step is to have HD wireless connection between the 
cameras and the truck. I am presently building a H.264 
diversity receiver and a 100Mw camera back transmitter to 
allow the cameras to send their vision wirelessly to the truck. 
First results are impressive, although I have a lot of latency. 


The link truck is Known as ‘Lancie’ or “Lancie the link truck’, 
the full name is ‘Lancelot Link’. The truck was named after 
‘Lancelot Link Secret Chimp’ from the ‘70’s TV series about a 
talking chimpanzee (check out the show on YouTube). I’ve 
put vinyl stickers on the dish and the back of truck, some 
people see what the connection is. The colour bars are now 
called ‘Monkey Bars’. Jenny has changed her opinion of Lancie 
and she’s driven him on the road. 


I think I have built the ultimate DATV vehicle and ‘Lancie’ 
would perform well against any of the TV network trucks. 


Who knew that they had snow in Australia! 


Not only do we have snow, we have ski resorts too! 
(PDF Ed) 
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By Fred Pfost 


This article was first published in the 


aries continued from CQ-DATV 38 


When our videotape recorder was first being used in the field 
for time shifting to accommodate the various time zones in 
the USA it became obvious that programs needed to be 
edited before broadcast just as audio tapes were edited 
extensively from their first use in radio broadcasting. (At first, 
audiotapes were cut apart with a razor blade and 
reassembled in a sequence desired by the director using 
splicing tape to join the two pieces of tape.) But just how to 
edit a videotape presented a problem. In order to cut and 
splice video tape the cut had to be made between two 
appropriate head tracks (a space of 0.005 inch) and that cut 
had to be where a vertical blanking signal was located or the 
resulting picture would be partially of one picture field and 
partially of another field. (Also because the horizontal pulses 
would not be timed properly, the picture would "roll," spoken 
of as a "glitch"). In order to be able to see where the 
recorded tracks were located we found that a solution of a 
volatile liquid (e.g. turpentine) with a little powdered iron 
(called carbonyl iron) evenly dispersed in it and spread thinly 
over the recorded tracks would allow the iron particles to be 
attracted to the magnetically recorded tracks on the tape. 
These tracks were then plainly visible. 

Now in order to find the proper track containing the vertical 
sync pulse we recorded a short, magnetic pulse on the 
control track at the location of the video track that held the 
vertical sync signal. With a razor blade and a straight edge 
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This sounds difficult (or impossible) but this was the method 
used for years by the industry to edit tapes. Later, we found 
that powdered stainless steel (instead of carbonyl iron) gave 
a much brighter indication of the track locations. And, even 
later, a proprietary material called Ferrofluid made the tracks 
stand out exceedingly well. 


The reason I bring up this whole complicated subject is that I 
was ask to develop an instrument to automate this splicing 
activity. I made a transport mechanism onto which one could 
clamp two lengths of two-inch recorded videotapes that were 
to be spliced together. (Fig 26). 


MANUAL TAPE SPLICER 
FOR 2-INCH WIDE MAGNET 
RECORDING TAPE 


and a sharp eye it was possible to make the cut. 
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(Presumably, these two pieces had been cut at approximately 
the proper place with respect to the program material). 

One would cause a slight overlap of the two tape ends at the 
center of the device and then rotate the two adjustment 
knobs, one on each end, while observing each electrical 
meter, one for each tape end, for a maximum output. This 
indicated that a control track sync pulse was in the right 
place to make the cut. Then one would rotate the "guillotine" 
blade to cut the two ends simultaneously in the right position. 
Next one would pull a lever that brought splicing tape over 
the cut to gently join the two tapes together at exactly the 
proper place. In the process of this development I had to 
develop two flux-sensitive heads to read the stationary tapes 
tracks. 


This device worked extremely well and was very easy to use. 
However, at about that same time, an all-electronic splicing 
technique was perfected at Ampex wherein two recorders 
were used: one to play the first program material and the 
other to read the second program that was to be inserted into 
the first. At the proper time the system stopped playing the 
first program while it recorded on that first tape the 
information from the second tape. This worked very well and 
put my splicer on the shelf forever. Therefore it was never 
produced by manufacturing. 


Three interesting sidelight items are as follows: Dale Dolby 
designed every videotape recorder transport that Ampex 
made, except for the original Mark II and Mark IV, including 
the digital recorders in the later years at Ampex. 


Before the Video Project started in 1951 the Ampex 
marketing department made a short-term prediction of the 
number of recorders it would take to saturate the American 
market. The number was 5. When the manufacturing of quad 
recorders finally came to an end, twenty-some years later, 
the total number manufactured was 15,000 and the number 
of head assemblies was 50,000. 
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Of course, this included the overseas sales and also Mexico. 
The reason for this large number of head assemblies was in 
order to have one head assembly on the recorder and one 
backup unit on the shelf and one unit back at the factory 
being renovated after some part (usually the video heads or 
the bearings) needed replacement. 


In the summer in 1955 Ampex and the San Francisco 
Symphony Orchestra put on a fantastic program to 
demonstrate the quality of audio recording instruments of the 
day. Three very high-quality loud speakers were placed 
across the stage at the S. F. Memorial Opera House. A model 
350 Ampex 3-track tape recorder had previously recorded an 
orchestral presentation of Mozart's Marriage of Figaro in the 
opera house. The orchestra assembled on stage and 
proceeded to play that selection. Halfway through the 
presentation the members of the orchestra started laying 
their instruments down until no one held an instrument. Yet, 
the same music continued to emanate from the stage. It 
suddenly became clear that none of the music had been 
generated by the orchestra but was emanating from the loud 
speakers on the stage. The quality was indistinguishable from 
the "real thing." Similar demonstrations were repeated over 
and over where one instrument would play a stanza while 
being recorded and then it would be reproduced by the audio 
recording setup. 


There was no indication of quality difference at any time until 
there was an effort to reproduce the timpani. During the 
reproduction effort suddenly, there was an explosion above 
one of the loud speakers with accompanying smoke. The 
announcer then admitted that there were still some limits as 
to the ability to reproduce sounds. 


During this entire program Ross Snider, "the voice of Ampex," 
was announcing the procedures. Next to him on the floor was 
lying a small Samsonite suitcase with it's lid open and 
speaker facing the ceiling. 
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Remarkably, this was "my" little amplifier/speaker that 
George Brettell and I had developed the year before. It - with 
its 10-watt amplifier and 8-inch speaker - was filling that 
entire opera house with the loud, clear sound of his voice. 


I will add other subjects to this paper as time goes by. 


Some of these subjects will include: 

e a demonstration I made for the Board of Directors to 
convince them of the amazing effects of stereo sound. 
(about 1952) 

e the 5-channel system I put together for the recording of 
the movie "Oklahoma." (probably sometime in 1953) 

e helping George Brettell with the creation of the famous 
"Ampex Listening Room." 

e a remarkably bad demonstration of the video recorder I 
made in Los Angeles at a TV advertisers convention in the 
summer of 1956. 


In my home, 2012, holding the 1957 Emmy given to 
Ampex for the VR 1000 Video Recorder 
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Continued from page 16 


Dark days are upon me 
My wife is now dead. 


I look at the future 
I shudder with dread. 


For my young are all 


rearing young of their own. 


And I think of the years 
And the love that I've 
known. 


I'm now an old man 

and nature is cruel. 

It's jest to make old age 
look like a fool. 


The body, it crumbles 
grace and vigor depart. 
There is now a stone 
where I once had a heart. 


But inside this old carcass 
A young man still dwells, 

And now and again 

my battered heart swells. 


I remember the joys 

I remember the pain. 
And I'm loving and living 
life over again. 


I think of the years, all too 
few gone too fast. 

And accept the stark fact 
that nothing can last. 


So open your eyes, people 
open and see. 


Not a cranky old man, 
Look closer, See ME! 


Remember this poem when 
you next meet an older 
person who you might 
brush aside without looking 
at the young soul within. 


We will all, one day, be 
there, too! 


Re-published from the 
August 2014 Smoke 
Signals, official journal 
of the Cental Coast 
Amateur Radio Club, 
Gosford, 

New South Wales, 
Australia 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Editorial 


Welcome to CQ-DATV 40. 


When in January 2014 we put CQ-DATV on a monthly 
publication schedule, we embarked on something that had 
never been attempted before for ATV and we did it because 
we passionately believed in ATV and set out to provide what 
was in our view necessary support to ensure its survival. The 
publication team would like to thank everybody who has got 
on board and produced the vital copy that is needed to keep 
this magazine afloat. Its thanks to your support that this free 
magazine is not only surviving, but flourishing. 

The production team work hard to meet every monthly 
deadline and keep something running that costs nothing to its 
readers and delivers no expenses to those who work on 
writing, developing and delivering a monthly publication. Our 
thanks go to everyone that has contributed to this platform. 


In this changing world, it would seem that ATV enthusiasts 
prefer to communicate electronically and that attendance at 
ATV events is in decline. The BATC set up a conference in 
Friedrichshafen and more recently their convention at CAT 16 
and the attendance, was disappointing. This is sad, in a world 
where the footfall at either of these events could have once 
been in three figures, but this seems to be the way our hobby 
is moving. Cat 16 also reported the rising cost of printing and 
posting a paper magazine, seems not to be self financing 
proposition . Let’s hope that CQ-DATV is not an experiment, 
but the way forward and that more of the traditional ATV 
magazines that are experiencing rising costs and declining 
demand take the brave decision to go electronic and buck the 
trends so they don’t go the way VHF communications went in 
the UK. We cannot afford to lose publications in this way. 
Fortunately the Amateur radio publication world seems able 
to reinvent itself and the Dutch Kingdom Amateur Radio 
Society is a classic example with it free electronic publication 
http: //www.dkars.nl/index. php?page=magazine. 
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Unfortunately the technology was not around when we lost 
the excellent Dutch ATV publication called 'Repeater' 

http: //www.cchmedia.nl/pdf/5-1.pdf. ATV needs all the 
Support we can jointly muster to get it from its analogue 
roots into the digital world, where it can exploit the 
technology and grow and expand. 


Now we have the [publication] platform and are using it, so 
where to next? Well next month Grant ZL1IWTT will put the 
first of what we hope is going to be a series of articles with a 
common theme on ATV repeater linking to try and come up 
with an approach and standard that we can all move towards. 


Digital ATV has many advantages and is delivering reduced 
Bandwidth ATV that is increasing our communication power. 
There is a whole world out there that needs a common 
approach formulating, so that we can benefit from the power 
of Digital ATV, but there are also myths to destroy such as 
lossless transcoding when you convert from one compression 
format to another, such as Mpeg2 to h264, this can be 
compared to analogue video and copying from one VHS tape 
to the next and well we all know what happens. Digital is 
opening new doors for ATV, but at the same time there are 
many practices we need to embrace from how hard to push 
PA stages and which digital format is going to be the one that 
will deliver a universal digital ATV format. Our thanks to 
Grant in advance for taking the lead in grasping this digital 
nettle. 

Please keep the copy coming and lets use this platform to 
support ATV not just in the UK but around the world. 
CQ-DATV Production team. 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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DATV News 


Get ready for simple USB-C to HDMI cables 


HDMI Alt Mode lets devices connect directly without 
dongles or adapters. 


HDMI Over USB-C 


Connect a Native HDMI Source Directly to an HDMI Display. 


No Adapter. No Converter 


Source Devices Displays 


USB Type-C to HDMI Cable 


More devices are starting to ship with USB-C connectors 
built-in, and today groups behind HDMI and USB announced 
another way to take advantage of it. That method is HDMI Alt 
Mode, which means cable manufacturers can build a 
connector that plugs directly from the port on your phone, 
laptop or other device into the HDMI port on a TV or monitor. 
With this spec, there’s no additional dongle or adapter 
needed in the middle. 


It’s all pretty simple, with just a USB Type-C cable on one 
end, HDMI on the other, but there are a couple of drawbacks. 
It supports the older HDMI 1.4b spec instead of the newer 
HDMI 2.0b. What that means for you is that while 4K video, 
3D, HDMI-CEC and Audio Return Channel are all supported, it 
won't be quite enough to send the newest Ultra HD 4K video 
with HDR. That’s probably not an issue if you’re just trying to 
play a video or two from your phone, but it’s good to know. 
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Three TV anniversaries in 2016 


Television has a long tradition in Germany, many important 
developments were made there and german companies 
pioneered TV technology. There are three TV anniversaries 
this year: 


1. 1926 - 90 years ago the official “Telegraphentechnische 
Reichsamt” made first (mechanical) TV experiments in 
Germany. 


2. 1931 - 85 years ago Manfred von Ardenne demonstrated 
at the 8. ‘Gro_en Deutschen Funkausstellung’ (radio 
exhibition) in Berlin full electronic TV as a world premiere 
(100 lines, with “Loewe”). 


3. 1996 - 20 years ago digital television started normal 
operation based on DVB standards (Digital Video 
Broadcasting). 


On 28. July 1996 first commercial broadcasts in DVB-S 
started with “DF1”, a pay TV group named “Kirch” (Munich) 
was a trailblazer of DTV and went “on air” with live sports and 
special movie programmes. The groundwork began on 10 
September 1993 with signing the “Memorandum of 
Understanding” by TV stations, appliance industry, telecom 
network operators and administrations for the foundation of 
the european DVB project. These technical standards were 
used for first regular transmissions in 1995 and are now 
operational for satellite, cable and terrestrial TV broadcasts 
world-wide. 


Digitalisation made way for “High Definition” TV too with up 
to five times more pixels. The Olympic winter games 2010 
were starting point of HDTV transmissions by public-law 
stations in Germany. Some commercial HDTV stations already 
were on air (via Astra satellite) since 2009. Today that is 
standard even on terrestrial TV being updated to DVB-T2 HD 
(1080p50). 
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But technical evolution never stops, “Ultra HD” now gives 
even more resolution with extended colour space and “High 
Dynamic Range” (HDR), an impressive contrast on suitable 
displays. www.gfu.de 


Digital Audio Broadcast amazes with pictures 
(Klaus, DH6MAV) 


Dr. Willi Steul, director of the german-wide radio station 
“DLF”, predicted a “Visual Radio”. Is this meant as Online- 
Streaming? Well, there are some links found in Google, i.e. 


http: //www.swr3.de/info/liveblog/ SWR3-Visual-Radio/- 
/id=2569182/did=2928172/18jemog/ 


In HD resolution some infos are “visualized live” by webcams 
in the radio studio. No problem for listeners with fast online 
access, but costly for German mobile phone users! More and 
more young radio listeners are lost to Online-Streaming 
suppliers like Netflix, Google, Amazon and YouTube. Picture 
transmissions could attract them again - an anonymous 
alternative to online usage is “DAB+”. This needs more than 
2-line text displays like in most DAB radio receivers! 


There is one world-wide supplier of mobile phones with 
internal DAB+ reception: LG from South Korea has developed 
a smart- phone “Stylus2”, against all expectations of german 
mobile radio providers. Recently my first view showed an 
increadible lot of communication techniques in this tiny 
mobile (15,5 x 8,0 x 0,8 cm, display 5,7 inches with 1280 x 
720 pixels): besides standard mobile frequencies DAB, FM, 
NFC, WiFi (WLAN), Bluetooth, GPS and LTE4. 


The Stylus2 colour display is brilliant, even with direct 
sunlight on it all illustrations are visible. The internal attitude 
sensor enables to view pictures horizontal or vertical. A 
scrolling station listing can be inserted, much easier to handle 
than with 2-line text displays. 
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At home in Bavaria | found 58 DAB stations, and in 
Friedrichshafen at HAMRADIO 2016 it summed up to 75 with 
Swiss programmes in german, french and italian language. 
Another aspect is usability: | did not need any operating 
manual! WLAN access, app download, bluetooth loudspeaker 
attachment, FM and DAB scanning is easy, all done by touch- 
screen operations. But - for broadcast reception you have to 
plunge the earphone cable, as this is used as receiving 
antenna! 


In Germany the DAB synchronized network installation will 
get finished in 2020, so not all DAB+ programme providers 
are supporting picture data transmissions today. In addition 
they have to finance the old simulcast FM broadcast net - on 
its own DAB+ is about 30 percent cheaper than FM. In the 
future it is planned to connect the visual radio viewers to 
studio and external offers, similar to HbbTV in Digital TV. So 
the slogan “HbbRadio” has been used for some time already. 
Passive DAB+ reception is anonymous like FM reception, but 
with HbbRadio like other apps you get known online - be 
aware. Audio programs broadcasted by DAB-+ is fourty times 
cheaper than a mobile online distribution (in Germany). 


While writing this text | am hearing a brass band - in our 
village this is sometimes done as a birthday surprise. | am 
going to the window to open it, but there | detect the audio 
source - the Stylus2 lying on the window sill... 


Wire 
E Shing 
digits) live 7 electronic. mus; 
NC radio - 


Translations: Klaus, DL4KCK www.agaf.de 
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Digital Amateur TeleVision 
Exciter/Transmitter 


DKARS MAGAZINE = 


In deze uitgave ondermeer: 
Verslag DKARS Weak Signal Dag 


Now available from 


Bat 


DATV-Express 
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A more affordable DATV exciter can now be ordered 

Fully assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 

Software Defined Radio (SDR) architecture allows many varia- 

tions of 1|Q modulations 

e “Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

e Symbol Rates from 100K to 8000K Symb/sec allows RB-DATV 

e Requires PC running Windows or Ubuntu Linux (see User Guide) 

Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


Register on the web site 
to be able to see 
the PURCHASE page 


= a 
om 


1A 00 DKARS = = Toho ae five weal oan 
Dutch Kingdom Amateur Radio Society rent etenbar sain 


Check out the DKARS website at:- 
http:/ / www.dkars.nl/ 
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DATV-Express Project - August update 


report 
By Ken W6HHC 


Charles G4GUO has declared that the DATV-Express project 
team can now “production release” v1.11 of the 

Express DVB-S_ Transmitter software for English language 
Windows operating system. There have been plenty of beta- 
testers of v1.11 software world-wide. The only known bug at 
this time is that the v1.11 does not handle correctly the 
French language Windows operating system. Charles 
understands what has to be done to correct the French 
language issue in Windows..but does not run any French 
Windows in his lab to test any corrections he will make. If 
anyone can help test out French-language-Windows- 
correction versions with Charles..please let him know. 


G4GUO has also been moving forward towards adding DVB- 
S2 protocol to the Windows software for the DATV-Express 
board. To this goal he has ported his Linux DVB-S2 
implementation over to Windows. The actual implementation 
is a C++ class and runs almost entirely on the host. This 
means DVB-S2 uses more CPU resources than the DVB-S 
implementation does. As Charles explains, the DVB-S2 
protocol is just too large to fit inside the FPGA coding (as the 
DVB-S coding does) so it has to run on the Windows PC. 


The incentive to port the DATV-Express linux coding for DVB- 
S2 over to Windows is that the recent AMSAT-UK conference 
announced that the DVB-S2 would take a starring role in the 
new Es’hailSat-2 geostationary satellite to be launched in 
2017-Quarter-3. Dave G8GKQ explained with the graph 
below that DVB-S2 protocol is more robust and can provide 
better signal-to-noise (called CN - aka carrier-to-noise) ratio 
reception in weak signal environments. 
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W DATV-Express - datvexpress - x 


File Capture Codec SiTsbles Options Modulator Help 


[ TS Record 
l~ Carrier Only 


Tx Queue 0% 
TTT TIT IT Tx Level 30 
Tx Mode DVB-S2 
Tx Constellation QPSK 
Tx Frequency 1.2490 GHz 
Tx Symbolrate 4.000 MSps 
Tx FEC 3/4 
Tx Bitate 5.950 MBps 


Video Bitrate 4.68 1 MBos 
Video Codec H.262 


I Video Ident Tx Level 


Audo Bitrate 64.000 KBps 


Prototype of Users I nterface for running DVB-S2 
protocol on Windows. 


The biggest DVB-S2 problem for hams today is that 
commercial receivers for DVB-S2 protocol do NOT receive 
Symbol-Rates below 1 MSymb/sec. The good news is that 
hams are looking at solving this RX low-Symbol-Rate 
limitation. 


Ken W6HHC had some time to play with the free vMix Basic 
software companion-product for the Express _DVB- 
S_Transmitter on Windows. The nice new feature is that vMix 
can be set to use a JPEG file as a video source for a “test 
pattern” or a beacon-like photo. See the screen-capture 
below using Ken’s favorite “test pattern J PEG” in the upper- 
right corner. (No more Imprex hardware box is needed any 
more for my “test pattern generation” from J PEGs!!). 
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What Mode? 


Spectrum efficiency versus required C/N on AWGN channel 


aw 
w 
— 


w 
o 


nN 
w 


R [bits] per unit Symbol Rate R, 


$454.4 
| 


teeter eter 


il 


This graph shows that DVB-S2 protocol is more robust 
compared to DVB-S protocol by at least 5 dB (courtesy 
of Dave G8GKQ) 


The final vMix feature Ken confirmed is he can configure vMix 
to perform a slide-show function from a group of J PEG files. 


Ken also finished the “production release” version of the 
Users Guide for Windows (draft09). This latest draft (based 
on the v1.11 software) clarified some of the details for GOP 
used in video compression encoders, thanks to the notes and 
suggestions provided by Noel G8GTZ. 


The latest Users Guide for Windows PDF can be downloaded 


from the project web site at http://WWW.DATV-Express.com 
using the DOWNLOADS page. 
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HS vMix Basic - 


17.0.0.105 - vMix set-up for Express-DVB-S_Tx_draft02.vmix Go x 
- ExT Pause inputs 


Test Patem01_W6HHC-shack-1ev05 jog 


<< Sa Fs. th 
Dineals ALW™ DVB-S Sr=ddin ig 


opis. v et sry 


Cose QuckPlay Cu 


EX FPS: 30 Render Time: 9ms CPUvMic 11% Totat 35% 


An example of running vMix Basic video software with 
one camera and one “Test Pattern” J PEG 


Finally, Charles G4GUO has been asked to create a video to 
go with his CAT16 talk at the end of September and that is 
going to be time consuming no doubt. 


“Project speed set to slow” ...de Ken W6HHC 
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ATV Mast Project | 


By Mick Ampt VK3CH 


After operating amateur radio at my place over the years, 
antenna experimentation has graced the house roof. 

The antenna farm has flourished and grown; as has suburban 
commercial development. 


A letter stating that our area was rezoned and a notice that 
two lots of three story apartment blocks were to be built over 
the road from our place was sent by the local council. Over 
the following months, the building works and noise 
commenced but somehow they had become five story units. 


This new height obstruction just happened to be right on the 
edge to the path from my antennas to the Melbourne 
Amateur Television Repeater, one day | was no longer able to 
trigger VK3RTV, even on high power. 


Therefore, my options were, give up on ATV, destroy the new 
apartments, move house, or try to increase my antenna 
height. Destroying the apartments would mean hassles under 
terrorism laws, moving was too much work, so height was 
the best answer. 


At its peak, my roof had 18 separate vertical antennas or 
beams for amateur radio, covering MF, HF, VHF, UHF & SHF 
and a discone for the scanner. 


Using Google Earth, paths between my house, the new 
apartment and the VK3RTV site was mapped and the new 
height required above my existing roof top line calculated 
being eight meters, an increase of seven meters to where the 
ATV beams were currently. 


Getting approval for an eight meter mast above the roof, for 
amateur radio purposes from the XYL would seem a big ask, 
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Roofline View Before Work Commenced - February 2016 


until the new apartment messed up our domestic TV 
reception. | told her that some antenna consolidation would 
occur with many antennas disappearing off the roof and her 
TV reception would return. After that, permission was 
granted! However, to be certain, the mast was erected while 
she was away overseas, so on her return it was all a “done 
deal”. 


Along with a new mast, now was a good opportunity to 
“orune” some non-essential items and cut down on any metal 
guy rope interference, plus any other close antenna 
interaction. 


In all eight antennas, a mix of verticals, beams and a discone 
removed, most of these were from the early EchoLink and 
IRLP days when my station was a repeater node for a while. 


Then the coax line tracing inside the roof back to the shack 
done, six RG213 coax, two thin RG58 coax, some DC leads, 
Ethernet cables and two phone quad cables all traced and 
removed. Some | cannot even remember what they were. 


The new mast installed in the roof attic, attached to wood 
supports for the roof, at the edge of the three roof slopes for 
extra strength. Passing through the roof the mast tilts over 
lowered by a self-braking winch, with guy ropes to maintain it 
vertical in the wind. 
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The guy ropes pass through pulley guides and come back to 
the base of the mast. Locking bolts ensures it remains 
vertical. 


When it is lowered the ropes are untied, passing through 
guides and are pulled back through when the mast is wound 
back up. 


No need to place you in harm’s way at the edge of the roof, a 
one-man job, but only ever done in calm weather, no winds 
allowed. 


Some of the verticals are to be moved closer to the top of the 
roof on an external flat platform attached to the roof. 


This will remove many off the common roof area between the 
two houses. My next-door neighbour is OK with me using the 
common space, but future neighbours may not, so it was a 
good idea to take care of any future drama now and the 
rooftop will look much neater and draw less attention. 
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Note the EHT power lines on the wooden pole right in front of 
the building; if the building were located only 6 to 10 meters 
to the North, no need to do anything there would have been 
no signal obstruction. 


On the left, in front of the streetlight, another apartment 
block of same design and size is going up, but that is away 
from being an RF problem. 


Because the uplink to VK3RTV is on 23cm, reflections off the 
windows and absorption and refection from all the metalwork 
in the building will cause interference, the requirement to 
“aim” the 23cm beam right through and just over the fourth 
level is tight. 


The mast itself is an 80mm square pipe for strength, with 2 
meters internal to the house attic space attached to wooden 
roof supports. 
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Before the work and antenna and radio consolidation, 
here is the roof and shack, with eight radios and a 
scanner, back in May 2004... 


Another 3.8 meters (base mast) appears above the roofline 
where the top hinged from the rest of the mast. 


The top tilt mast is 4.3 meters in length. Into this is 6 meters 
length of round pipe, a meter that is inside the square tilt 
mast. 


The top of my roof apex is 8 meters above the ground. An 
additional 9.7 meters of total mast height to the top extends 
from there. 


This gives a total top mast height of 17.7 meters from the 
ground, or house floor level, or 58 feet in the old 
measurements. 


Google Earth puts my house ground level as 36 meters above 
sea level, not surprising when you have a creek at the end of 
the street. 


This puts the top of the mast where the 23cm 45-element 
ATV TX loop Yagi beam is located as being 53.7 meters above 
sea level. 


Prior to the mast installation, the ATV beams were 9 meters 
lower. 

If you are from “old school” a height gain of 9 meters or 29.5 
feet, the new extra 9.7 meters of mast above the roof is 31.8 
feet. 
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EMR Considerations 


ACMA (Australian Communications and Media Authority) has 
rules regarding Electromagnetic Radiation (EMR) exposure to 
humans and animals in public places. 


Any antenna that has an EIRP (Effective Isotropic Radiated 
Power) exceeding 3200 watts requires ACMA Level 2 
Compliance. 


Effective Isotropic Radiated Power (EIRP) is the output power 
when a signal is concentrated into a smaller area by the 
Antenna. 


At 23cm and above this is surprisingly easy to achieve EIRP 
radiation of such large emissions. 


There is an EMR calculator available on the WIA website 
written by VK3UM, current software version 7.12 


Plugging in the values at ATV frequencies on 23cm with 25 
meters of LMR-400 coaxial cable transmission loss is 3.45dB, 
as the cable has a quoted loss of 13.8dB per 100 meters at 
1000GHZz. With an additional 255MHz, the losses will be just 
Slightly higher. 


| have assumed the connectors have no loss, so my 
estimates are leaning on the safe side for losses. 


Using the EMR calculator, the most RF power leaving the ATV 
Transmitter in the shack can be 42 watts, before the 45- 
element 23cm ATV beam, giving Level 1 compliance, 
radiating under 3200 watts (EIRP). 


With 17 meters height, the safe distances from the public are 


in compliance. The mode of ATV has a 100% transmission 
form factor. 
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A screenshot of the EMR calculator with 42 watts ATV 
TX output into the 45-element beam, with the 3.4dB 
coax loss 


The on axis exclusion zone from the end of the beam is 6.22 
meters, which is still just within the property boundary of the 
two houses. 


The safe tower height is 2.99 meters, so if a person was 
standing on my roof as! was transmitting on ATV, the mast 
height of 9.7 meters above the roof still gives adequate safe 
distance from the beam. 


In normal use, the ATV transmitter will only output a few 
watts from home to trigger VK3RTV, so the actual EIRP 
output is 599.9 watts, with an exclusion zone of 2.71 meters 
from the front of the beam, at 8 watts output on the 
transmitter in the shack. 


On 1246 MHz the peak output is only 4 watts, on 1255 MHz it 
increases to 9.5 watts - all way within safe EMR limits. 
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On a clear non-moist day, 2 watts will suffice to get into 
VK3RTV, which is all | need most times, in rain 3 watts is 
enough usually. 


At work, all that is required is 25 milliwatt, but work is on 
higher ground. 


Receive Dramas 


Previously a dedicated beam cut for 446.500 MHz was 
enough to receive VK3RTV from home. Not only was 70cm 
tough to get a good signal, obtaining reliable signals from 
Mount Dandenong was still a hassle even with height. 


It was good unless it was raining, then you had pixilation or 
total dropouts. 

| decided to use the city TV translator site at 600 Bourke 
Street Melbourne CBD that runs 270 watts, vertically 
polarized. 


According to their coverage map, | was located in an 
excellent reception area, they were correct. The house TV 
mast relocated to point to the city buildings at the western 
end of the CBD where the TV translator tower was. 


This was one less antenna going on the new mast. The 
existing TV preamp was years old so a new one purchased 
with dual outputs, saves using another splitter/combiner. 


Instead of having two different coax joined a 
splitter/combiner joins the two antennas, TV & ATV together 
then into the preamp. 


Coax from the ATV RX beam replaced with high quality RG8 
TV coax as well. After these improvements, perfect ATV 
reception obtained on both TV's in the lounge and in the radio 
shack. 
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TV antenna beaming vertically to 600 Bourke Street 
Another house height extended up in this direction. Work 
started on this two months ago 


Changes to VK3RTV 


VK3RTV has an analogue input that used to be on 1250 MHz 
but has been moved to 1283 MHz. The sensitivity is about the 
same as previously on 1250 MHz. If the analogue input signal 
is weak it will require a bit more video drive, proper set up of 
the video signal is important. 


Stereo audio is operational but default is monaural. Stereo 
selected by Touch Tone Code. 


1283 MHz Analogue will experience interference from the D 
Star Repeater, which is no more than 200 metres away and is 
right on the edge of ATV Channel 2, it is not very active, 
however. 
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Green outer windows now added - more height to get 
over! another meter height ‘lost’ with the new mast, what 
a saga... the march of progress is choking my hobby 


VK3RTV1 1283 Analogue FM or 1255 MHz DVB-S. 
First in keys it up. 


VK3RTV2 1246 MHz DVB-S. 
If inactive, video from VK3RTV1 seen on VK3RTV2. 


BATC streaming is serviceable. Streaming live at 
www.vk3rtv.com but note most of the information in the site 
is way out of date. 


Touch Tone Codes are shown in the table on the next page. 
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With receiving VK3RTV completed, it was time to install the 
23cm loop yagi on the top of the mast; this adds 2.5kg of 
weight. 


Each individual ring element was unscrewed and reattached 
with a dab of JB Weld glue so that they remain aligned with 
years of wind and birds landing on them. This 45-element 
beam is the largest ATV TX beam | have with a boom length 
of 3.658 mm. 
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Checking the yagi ring elements for accuracy 
It has a 3dB beam width of 18 degrees, with front to back + 2 
ratio of 20dB. It can handle 400 watts. 13 
1.2 
Well it was going be used - BUT it was too long to reach to 11 
mount! 


MHz 1240 1245 1250 1255 1260 1265 1270 1275 1280 1285 1290 1295 1300 
Now | had to use a lesser 33-element beam. This was the 


Same beam | previously had on the roof, less weight however. The VSWR chart plotted using the I C-9100 to test on 
23cm, where the ATV repeater spots were was not the 

This mounted to the mast top, by just reaching over next best VSWR. Later the rings will be manipulated to 

doors roof, with a safety harness, to the nuts to tighten it on. improve the lower end of the band. A VSWR of 1:2.0 


equates to a mismatch loss of 0.55 dB 
Then the mast then raised slightly so the beam could be 
turned and sighted to VK3RTV. 


This done by aligning it with the receive ATV beam below. 


Now that the 33-element beam is used, my EMR 
considerations are even lower. 


Finally, the day had arrived, time to test and see if it worked, 

VK3RTV1 reached perfect on just 1.3 watts, 700 milliwatt was 

enough to trigger and hold the repeater, but with occasional 

dropouts. 4 watts enough in very strong rain, leaving plenty The ATV TX with power output on Level 4 out of a 

in reserve. range of 1 to 15, 2.2 amps so not near the 5 amps 
limit, less stress on PA. 


VK3CH 23cm DVB8-S Amateur Television Transmitter 
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The ATV 23cm b 
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20W 


SELECTOR 


a} SWR'& POWER - 
METER 


VSWR of 1:1.7 on VK3RTV1 at 1255.000MHz. Forward 
power from shack of 1.3 watts with 0.75 watts 
reflected back 


The coax run ended up being just 20 metres instead of 25 
meters, so with LMR400 coax the calculations are: 


Transmitter Power on 1255.000MHz - 1.3 Watts - VSWR 
127 


Matched Loss - 3.048dB 

VSWR Loss - 0.23dB 

Total Loss - 3.278dB 

Power Output to Antenna - 0.564 Watts 


FUTURE SIGHTING 


The apartments are having an open day for inspection, even 
though all units sold, but another is going up down the road. 
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That opportunity to photograph the view to my beams, also 
to the VK3RTV repeater site not missed. 


Maybe | should have just snuck a mini ATV repeater up on 
their rooftop! 


Any privacy in my back yard is gone now; time to plant some 
tall trees... 


INVERTED ‘V’ 40 METERS 


With ATV sorted, time to install an “outrigger” pole and install 
an inverted V off the mast. 


A pulley is on the end, so the inverted V antenna raised and 
lowered on its own for tuning and maintenance. 


| decided to copy the antenna to work and selected 40 
meters as the band of choice, other bands to be tunned by an 
ATU. 


To keep losses and weight down, 4500 ladder line used. 


At the time of putting this issue out, this new inverted V is 
still a work in progress... 


After that is up, | will take down the long wire that ran to the 
creek. 


| will miss the wire however, great from 160 meters to 6 
meters. 


TURNING BAD INTO GOOD 
Before apartments built, we had ATV, TV reception and life 


was easy... after a lot of planning, work and expenditure, 
now: - 
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¢ Improved ATV transmit and reception, with lower power 
required to trigger and hold the VK3RTV repeater 

¢ Improved domestic TV reception 

e Removed many redundant antennas (eight in all) making 
the roofline less obtrusive to other residents 

e Removed all the metal guy wire RF interaction 

¢ Removed all redundant coax and wiring from roof, ceiling 
Space and radio shack 

¢ Traced and documented every coaxial, DC and video cable 
on the roof, Know where they go and know its function 

e Renewed all ATV antennae, connections, waterproofing - 
maintenance right for many years to come 

¢ Removed most antennae from the shared roof space from 
next door, the 160 meter vertical the last remaining there 

¢ Treated rust areas on the roof to halt any permanent 
damage and cleaned out all rubbish, nuts, bolts, wire off 
cuts 


e Removed unused masts, pipes, brackets, took away any 
loose spare bits that could be blown away by wind from 
the roof 


Now its time to have something interesting to put up to ATY, | 
might start with a celebratory BBQ... 


You can watch that on the ATV Streaming page if you are 
outside of Melbourne, at http://nevarc.org.au/atvfeeds. html 


CQ-DATV 
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Nr. 182 


48.Jahrgang 
3. Quartal 2016 


TUAn, SRA Se 


TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http: //www.agaf.de/ 
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Great Cow Basic Compiler Quick 


Overview 
Mike G7GTN 


a Laine 


wt 


| was recently looking for a Microcontroller software compiler 
solution that had a robust set of commands and additional 
libraries but with a free cost. | found an excellent solution in 
the form of Great Cow Basic. 


If we can ignore the somewhat strange choice of name for a 
moment we get some really excellent software that can 
target both the PIC and AVR Microcontroller range of 
processors that we are already quite familiar with in our 
project designs. On the PIC side we can go up to the 18F 
range, at present not sure on any expansion plans the author 
& developers might have for higher end devices such as 24F, 
32F or dsPIC. 
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| suspect very radical & significant changes would need to be 
in place within the compiler code to see this actually any time 
soon. 


You can download this totally free package from 
http: //gcbasic.sourceforge.net/ 


Installation was as simple as unpacking the ZIP file in to a 
directory of your choice. 


Of course many will see this as a kind of cop-out when we 
should be programming at the assembler level. This is basic 
(no pun intended) and allows quick proof of concept things to 
be very easily put together. 


To me the biggest benefit is the ability for others to take 
some source | have written and re purpose and then compile 
freely without having to reach into your wallet and purchase 
sometimes very expensive software or struggle with some 
unfamiliar language that makes you have to go through a 
learning process to make even minor changes you wish the 
original author had actually thought of. 


| fully recommend that others also download this software 
and see what you can then go and create. A very friendly 
support forum is also run where help and advice is freely 
available to get you over any programming issues on your 
own particular project. 


| have a simple TV Testcard control project with the magazine 
editor to show a practical usage example of this software ina 
practical context. | will certainly be making more use of this 
for additional projects in the future and believe is worth you 
exploring for yourself. 


Remember you can target over 900 devices from the PIC & 
Atmel range using the exact same compiler - so sure to be 
something for everyone. 
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A 70cm DATV DVB-T 7 MHz band-pass 


filter using a cheap Chinese duplexer 
By Dr Andrew (Drew) Wollin - VK4ZxXI 


Introduction 


DATV transmitters for DVB-T are notorious for “spread” 
outside the channel, to the point that keeping it 30 dB or 
more below the signal becomes a limit for power output, 
typically 10 W out of a 70 W module amplifier. 


Even with -30 dB spread, it is desirable to have a band-pass 
filter before further amplification or transmission. Usually an 
interdigital filter is used, but they are either expensive to buy 
or a bit difficult to build. 


VK4J VC suggested using a cavity filter duplexer instead. | 
tried a four cavity notch duplexer, but the pass-band losses 
were too high, more than 20 dB. | had bought a cheap, 
~A$100, Chinese J iesai duplexer, but had put it aside as the 
response looked bad. After try other duplexers (notch and 
pass-reject types), | tried the Chinese one again, this time 
successfully. 


The result is that the Chinese filter seems to provide a good 
pass-band for the 7 MHz DVB-T DATV signal with acceptable 
pass-band losses and steep skirts. The next test is to try it 
with my 10 W amplifier from Darko in Austria. 


The filter 


The duplexer is a typical mobile device available on eBay for 
about A$100 delivered, taking a week or so to Australia. The 
store insisted | supply some tuning data, even though | was 
immediately going to change it. | specified 440.5 and 446.5 

MHz to keep them happy. 
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YNIHO NOHZONYND 
uaxatdnd. 


It came with notches at those frequencies, but had not been 
well tuned. 


The filter has three square cavities for each of RX and TX. 
The only adjustment is a screw at the top that capacitively 
alters the cavity’s resonate frequency. There are no other 
adjustments. Each cavity has an cable in and out, but they 
seem to be notch filters rather than pass-band. 


|! am not sure what the power handling capacity is, 25 W, 
from memory. That would make it an adequate final TX filter 
for most DATV applications. 


Tuning 


The Australian 70 cm DATV band is 7 MHz wide centered on 
446.5 MHz, with edges at 443 and 450 MHz. 
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| use the whole 7 MHz as it makes reception on conventional compromise. | may need to narrow the width, but without 
TVs easier and | want high quality 1080p. affecting the TX signal. 


Using a HP 8591A spectrum analyser and tracking generator, 
re-tuning is quite easy. Three cavities at a time first (RX-ANT, 


TX-ANT), then checking all six with the input and output A cheap Chinese duplexer has bee re-tuned to produce what 
through the RX and TX connectors, ignoring the antenna appears to be an acceptable TX band-pass filter for a 7 MHz 
connector. wide channel on 70 cm. 

| have tuned the cavities to about -3 dB at the channel Despite their reputation, the Chinese duplexer seems of 
edges. The loss through all six cavities is about 2 dB which reasonable quality and has typical characteristics for this type 
indicates quite reasonable construction. The side slopes are of device. The original tuning was indifferent, so should 

quite steep. always be checked. 

|! am not sure this tune will be adequate to suppress the Next month the Drew will describe his testing procedures. 


channel spread, but | will re-tune to find an acceptable 
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Simple to build 8 Channel Video 


Switcher Project 
Mike G7GTN 


| required a quick but simple to build Eight Channel Video 
switcher and came up with this very simple design. 


| used one of my in stock Maxim MAX455 devices as the 
video multiplexer element. 


You can quite easily swap this for a different device and 
modify the appropriate section of the source code to drive 
your own chosen video switching part if so desired. 


Hardware Features 


¢ Ardunio NANO Controlled 
¢ LCD (16X2) with 2 line large numeric digit display for 
selected video channel 


¢ Sony IR Remote Control to select your required video 
channel 


¢ Optional CW channel indication tone - can be quickly 
turned off with one code change 


¢ 14 Ardunio I/O Pins left spare for your own modifications 
and subsequent additions 


Circuit Description 


The heart of the design is a small Ardunio board called the 
NANO which contains an ATMEGA328P these are very 
commonly available from eBay for just a few pounds. The 
LCD is based on the standard HD44780 Chipset and 
controlled via the |12C bus using a small additional backpack 
module. 
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Figure 1 VIDEO SWITCHER BLOCK DIAGRAM ? "t 


VIDEO INPUTS 1 -8 
This was to save as many pins as possible for any future 
additions. The user channel switching is handled by an IR 
sensor (type TSOP2838) using the Sony SIRCS Protocol. 


The MAX455 device is a slight pain in that it requires a split 
power supply arrangement of +5V & also -5V. This can easily 
be realised using an |CL7660 or equivalent voltage converter 
IC feed from the clean and stable 7805CV +5V supply rail. 


The MAX455 video switching section is shown in Figure 2 the 

Ardunio Nano loads the required binary sequence on AO-A2 to 
switch channels. An optional LED can be connected to I/O D7 

to show the code is running. 


Construction 


My prototype was realised using an Ardunio NANO Module 
with the video matrix and associated +5V power supply both 
on small independent sections of through pad prototype 
boards. 
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MAX455 


VICEO INPUTS 


Figure 2 g 


7805CV +5V 


ICL7660 / 
MAX1044 


Ici 


GND 


+5V & - 5V Power Supply 


LS! 


+5V 
@ TSOP2838 


External connections 
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| used a surplus metal cabinet to house all the electronics 
including a small enclosed mains switch mode power supply 
module. A series of eight BNC sockets were used for the 
video input connections, with both front and back BNC output 
connections. 


The Sony IR Sensor was purchased as a small eBay module 
with the sensor face being visible through a hole drilled in the 
front panel and when correctly aligned a small dab of hot glue 
was then used to fix this securely in position. 
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Compiler Library setup 


To be able to compile or make changes and modify the source 
code as supplied you need to install the supplied files from 
the switch455.zip in to your working Ardunio Libraries sub 
folder. 


Just unzip these and copy the directories as is directly to this 
location. If you had the Ardunio IDE already open, then just 
close this and reload the switcher source code. 


The code file that you need to load is SwitcherLCD.ino You 
can now upload this in the normal way to the Ardunio NANO 
module. 


Operation 


The device was controlled using a generic remote control 
handset. This has to be set to Sony Protocol, and code page 
0140 worked on my prototype and final unit without fault. 


Keys one to eight will select between the different channels. 
Channel up and down will either turn the LCD backlight on or 
off. These LCD backlight settings are written to Eeprom and 
again restored on the next power cycle. 


A CW audio indication of the channel selected is sent via a 
small 8Q speaker (quickly configurable within code to 
remove) or even better do not connect a speaker if you do 
not want to be delving in software. 


Equally the LCD can be dispensed with and channel number 
can be notified in CW alone. 
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Above: Prototype & code development 
Below: The Ardunio NANO module used 
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Known DX Records for DATV * 2 Meter RB-DATV QSO of G8VPG and G8GTZ on 2016-09- 


errr 03 169km 
y Ken W6HHC * 2 Meter RB-DATV QSO of G8GTZ and G7NSY on 2016-09- 


The list of Known DX Records for Digital-ATV, was recently 03 169km 
revised on 2016-09-17 to add: * 70 CM one-way DATV from DB@TAN (repeater) to F9ZG on 


¢ 2 Meter RB-DATV QSO of G8GTZ and G8GKQ on 2016-09- 2014-11-28 600km 
03 182km 


Known Digital-ATV DX Records 


updates 2016-09-47 
by Ken WEHHC 


124 KM JABDME & JAGEES 2011-11-12 600 KM DBOTAN (repeater) to F9ZG 2014-11-28 
Locations Mont Ten-Zan and Mont Ga-Zan DVB-S - one-way DATV ~ Tropospheric ducting (signal 25 dB S/N over ca) 
Pf Locations Wasserkuppe (Hesse state, Germany) to INSSKC (Normandy, France) 


450 KM HBSJBC & F4ACXO 2005-06-21 528 KM G3PYB & FSAGO 2013-09-26 
Locations JN40CT (Sardinia) and JN120H (Spain) (DVB-S 2MS/sec) 
ef Locations near W YORKSHIRE and JNOGOP (near Poitiers, France) 
93 KM G8GKO & G8GTZ 2016-07-05 

H.264 video - DVB-S protocol at 333 KSymb/s FEC=7/8. G8GKO used RP! 501 KM W4HTB & WBBLGA 2014-07-26 
and DigiThin at 250 mW. G&GTZ used PIPO and DATV-Express at 3W. (DVB-T QPSK FEC=1/2 2 MHz Bandwitth) - Tropospheric ducting 
Locations !OB80WP (Povington Hill near Lulworth) and 1091GI (Watbury Hill) Locations Bowling Green, KY and Marengo. OH 


32 KM G8GKO & GEGTZ 2016-06-23 235 KM GAGTZ & FEZG 2016-06-12 
H.264 video - DVB-S proteco! at 333 KSymb/s FEC=7/8. G8GKQ used RPI H.264 video - OVB-S protocol at 125 KSymb/s using DATV-Express w/ 19-ele yagi 
and DigiThin at 200 mW, GSGTZ used PIPO and DATV-Express at SW. Locations JOOOHU (Fairlight near Hastings) and INS9KC (near Cherbourg 
Locations IO91JA (Lane End) and tO93JH (Hannington 

KH6HTY to KORZ 2071-11-21 

5 (video resolution HDTY 1080) - protocol ITU-T/J.838 QAM-64 - one-way DATV) 

341 KM JLIBLF & JHIGED 2071-08-06 Locations Cheyenne, Wyoming and Boulder, Colorado 
Locatons Mont Chokai-san and Mont Kashimayari-gatake) 


2011-11-09 


-1000KM OR4ISS to ISKPT (one-way) 2014-03-08 DVB-S proteco| at 1000 KSymb/s using modstied SR-Sys MiniMOD (one-way) 

~1000KM OR4ISS to IKISLD (one-way) 2014-03-08 on 145.0 MHz experimental license 5-Minute max 

Initial OVB-S protocol live video transmissions from HamTV in orbit aboard ISS Locations JN18AP (near Limours, France) to INSSKC (near Cherbourg, France) 
SR = 1.34 MSymb/sec and 2.0 MSymb/s using SR-Systems exciter & MPEG2 

Locations Orbit to Matera. Italy and also Orbit to Casale Monferrato, Ital 182 KM GaGTZ & GAGKO 2016-09-03 

H.264 Video - DVB-S protocol at 333 KSymb/s using DATV-Express w/ 9-ele yagi 

252 KM JABSP! & JASMFY 2009-11-03 al G8GTZ. G&GKO used RPI w/ camera and Digithin with 5-ele yagi 

Locations ?7 Both produced 25W ERP. - on 146.5 MHz-~ UK temporary band allocation 
Fb hcations 108201 (Clee Hill) and JOBOUU (Bulbarrow Hill) 

See eee) 

440 KM G4KLB to GiLPS 2010-10-17 169 KM GaVPG & GBGTZ 2016-09-03 

Locations IOS0BR and 1IO94EO 1.264 video - protocol DVB-S at 333 KS/s - GBVPG using DATV-Express w/ Sele 
(tropospheric ducting - one-way DATV, G8GTZ also used DATV-Express w/ 9-ele yagi 

on 146.5 MHz - UK temporary band allocation 

419 KM G4KLB & MQDTS 2010-10-11 Locations }OBOWX (Win Green) and iO82QL (Clee Hill) 

Locations Bournemouth, England and Yarm, England 

(tropospheric ducting) 169 KM G8GTZ & G7NSY 2016-09-03 
CO _FH.264 video - DVB-S protocol at 333 KSymib/e using DATV-Express w/ 9-ele yagi 
379 KM VK3RTV(RPTR) & VK7EM 2011-02-23 atG&GTZ G7NSY used DATV-Express w/ 9-ele yagi 

Locations Mount Dandenong, Victoria and Penguin, Tasmania on 146.5 MHz- UK temporary band allocation 

operators VK3BFG, VK3DO , VK3WWW and VK3TRX Locations 1O82QL (Clee Hill) and !Q80VVX (Win Green) 


252 KM JASGYU & JABJNR 2008-11-03 50 KM M@DTS & GiLPS 2015-02-21 
+ Watt) H.264 video - protocol DVB-S at 333 KSymb/s using experimental DATV-Express 


Tn $46.5 MHz - UK temporary band allocation 


Locations North York Moors, England and Spennymoor (County Durham), Eng 


656 KM FAIFY to GBGTZ 2013-09-24 

(DVB-S 2MS/sac FEC=1/2 - - one way reception) 

696 KM GBGTZ ta FIFY 2013-09-25 64 KM G8ADM to GBLES 2015-02-19 
(DVB-S 2MS/sec FEC=1/2 - - ane way reception reported by FM) DVB-S protocol at 1133 MSymb/Sec with FEC=3/4 (one-way) 


Locations lOS1KH (near Basingstoke) and JNIGVB (near Roanne, France rae ar ot! atin iy nl ards ah phen. ae W a nt to be n otifi ed Ww h en is Ss u es of CQ . DATV a re 
See more tetas at www.von-info.chihbSafo/recordsirecordse.hitm published? Then join our mailing list. 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


Amateur 
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Editorial 


Welcome to CQ-DATV 41. 


Let's start by wishing John G3RFL a belated happy 71st 
Birthday. John has been one of this magazines greatest 
supporters, right from issue 1 and is a major contributor. | 
know many of you have built his projects and followed the 
development and construction of his local ATV repeater, 
GB3FY. In this issue John has put together a simple sine wave 
generator, which has a multitude of uses beyond the obvious 
application, video response testing. 


From a well established CQ-DATV contributor to a new one, 
Grant ZILWTT1/VE3XTV. In this issue he starts with his article 
on repeater linking. Grant's reputation for ATV is well 
established and he is frequently to be found on the Digital 
ATV group@yahoo.com, but he is new to CQ-DATV, welcome 
aboard Grant. | cannot also move on without mentioning 
another major contributor, Ken W6HCC and his tireless effort 
to keep everyone up to speed on DATV express. Richard 
VK4XRL is also on our role of honour, he and | have been 
pooling our efforts this month in the true spirit of ATV to 
bring the ATV vision switcher to this issue. 


CQ-DATV production makes a major demand on time and 
effort and would not get off the ground without a dedicated 
editorial team. Here at CQ-DATV our team work tirelessly to 
assemble debug and create all the different eBook formats 
and the more established PDF file. This file in particular would 
not be happening without Terry VK5TM, who creates it, using 
CQ-DATV copy, but by adding the required layout from 
scratch every month. 


Can | also draw your attention to the CQ-DATV Facebook 
page, yes we have the advantage of our magazine appearing 
monthly, but in these fast moving times, even a monthly 
publication cannot appear frequently enough. 
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Facebook fills the gaps and puts faces to our readers, lets 
everyone see who you are what your interests are and where 
in the world you are located, so please sign it and make 
yourself known. 


Talking of making yourself known this is my attempt at 
writing an editorial. Until now | have been merely 
contributing and | now know, that it is far easier to just write 
an article instead of trying to do the more complex publishing 
tasks. It's a long time since | first dare to submit an article 
and | needed all the assistance and support available and 
then some. Is there ever a chance to email an editor of a 
publication and suggest that you could write even part of the 
Editorial? In a commercial world this would never actually 
happen. We are however in an incredible hobby, (Amateur 
Television) and CQ-DATV is a leading amateur publication 
created by people with ideas to share and develop, 
sometimes via peer review. 


| had to admit | was nervous, but if | can do it, then so can 
you and without your input this magazine will wither and die. 
Please, ATV is a brilliant hobby and to keep it alive we need 
your input. It need not be a complete article, or evena 
constructional project. It might just be what is happening in 
your part of the world, or your experience, a record of an ATV 
contact you have made, a news item our overloaded team 
may have missed. If it's ATV we want to hear about it and 
Share it with our readers. 


Please, if | can do it so can you..... 
Guest Editorial by Mike G7GTN 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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snickerdoodle: A palm-sized, reconfigurable Linux computer 
that connects to the real world: ARM + FPGA + Wi-Fi + 
Bluetooth + 180 1/O 


snickerdoodle is a tool for dreamers and creators to build, 
make, invent, and do things they've always been told weren’t 
possible. It’s for people willing to explore new horizons and 
challenge themselves to learn, grow, and handcraft great, 
new things - not because it’s easy, but because it’s worth 
doing. 


If you are satisfied with what existing low-cost platforms 
have to offer because they’re “good enough,” or you see no 
reason to dare to branch out and try something new, or you 
have never been left thinking “I love [fill in the blank maker / 
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development board], but | really wish it could do [this],” then 
read no further. snickerdoodle isn’t for you. 


We love what Raspberry Pi and Arduino have done for 
education and the impact they’ve had on the growth of the 
maker community. We also realize that what fundamentally 
makes these platforms powerful is what limits them: they are 
intended to help you take the first step, to get you thinking, 
to get you writing those first lines of code, to foster 
confidence and hope and curiosity. 


The question is: now what? What if | want to do more? To 
grow? To create something different? Why is there nothing 
out there that | can afford and use that lets me make what | 
want to make? 


That is why you need snickerdoodle. To create something 
different. To make what you want to make. To take back 
control of your projects. To invent something you will be 
proud to show your friends, your family, your colleagues. Put 
another way: snickerdoodle takes all the things that 
Raspberry Pi, Arduino, and BeagleBone prevent you from 

m. 
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The DA TV-Express Project Team asks: If you are willing to agree to a standby order, then send an e- 
mail to Support@DATV-Express.com. We currently have a list 


“Should the team build More Boards?” of four standby orders, and need a total of 16-to-20 orders or 
more to proceed with another board production-run. 


Just a note to say that the Project Team inventory of 


hardware boards is now empty with the last board going off Thank you for all the kind words that board-owners have sent 
to Pierre HB9IAM in France. Currently, the PayPal coding has to the Project Team on this product. 

been removed from the DATV-Express.com website and 

board sales have been stopped. Finally, as Charles G4GUO reported in the September Project 


Update Report, he plans to turn his efforts to a Tx/Rx SDR 
board that is expected to become available from Lime 
Microsystems by the end of 2016. 


G4GUO believes it will be possible to port the 

Express_ Transmitter Windows code over to the LimeSDR 
board. But the porting of software will take time and perhaps 
be initially available in Q2 of 2017. 


73...de Ken W6HHC 


E =2.5/\ EME 
Ss RE? 


3294V-0M MavE N USA 


Although sales have been slow for last several months (about 
four boards per month), the team is looking for a “show of 
hands” via e-mail to see if there are enough hams willing to 
agree to a standby order..jf more boards were to be built. 


No payments are required for a “show of hands” e-mail, just AA 4 WALLET 
your commitment to buy a board or two if the project team 
builds another production-lot. 


The pricing will remain the same...US$300 + shipping (from 
USA) via PayPal. 
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Correction to CQ-DATV 40 MAX455 


Switcher 
Mike G7GTN 


Under the heading of no blunders allowed, | need to make a 
correction to the switcher design that was published last 
month. The problem concerns the power with the internal op- 
amp contained in the Maxim MAX455. As was originally 
shown on my circuit diagram no video output would ever 
emerge. Thank-fully Richard Carden VK4XRL was eagle eyed 
enough to alert me to this circuit diagram problem and then 
equally helpfully also provided a quick pen based correction 
for me to use. From this point | will make sure | draw and 
then only fully build from my own diagrams, when hot solder 
is flowing you sometimes forget to go back and check the 
created paperwork as thoroughly as | should have done in 
this case. 


Corrections in RED 


MAX455 


INO V+ 


VIDEO OUTPUT 
CON4 
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TV Amateur is a German Language ATV Magazine It is 


published 4 times a year and if you would like to 
subscribe go to http: //www.agaf.de/ 
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Record and stream live video! 


What is OBS? 


This project is a rewrite of what was formerly known as 
“Open Broadcaster Software”, software originally designed for 
recording and streaming live video content, efficiently. 


What’s the goal of rewriting OBS? 


¢ Make it multiplatform. Use multiplatform 
libraries/functions/classes where possible to allow this. 
Multi- platform support was one of the primary reasons for 
the rewrite. This also means using a UI toolkit will be 
necessary for user interface. It also means allowing the 
use of OpenGL as well as Direct3D. 


¢ Separate the application from the core, allowing custom 
application of the core if desired, and easier extending of 
the user interface. 


¢ Simplify complex systems to not only make it easier to 
use, but easier to maintain. 


e Write a better core API, and design the entire system to be 
modular. 


¢ Now that we have much more experience, improve the 
overall design of all the subsystems/API, and 
minimize/eliminate design flaws. Make it so we can do all 
the things we've had trouble with before, such as custom 
outputs, multiple outputs at once, better handling of 
inputs, custom services. 
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e Make a better/cleaner code base, use better coding 
standards, use standard libraries where possible (not just 
STL and C standard library, but also things like ffmpeg as 
well), and improve maintainability of the project as a 
whole. 


¢ Implement a new API-independent shader/effect system 
allowing better and easier shaders usage and 
customization without having to duplicate shader code. 


e Better device support. Again, | didn’t know what | was 
getting into when | originally started writing code for 
devices. It evolved into a totally convoluted mess. | would 
have improved the existing device plugin code, but it was 
just all so fundamentally bad and flawed that it would 
have been detrimental to progression to continue working 
on it rather than rewrite it. 


What was wrong with the original OBS? 


The original OBS was rewritten not because it was bad, at 
least in terms of optimization. Optimization and graphics are 
things | love. 


However, there were some serious problems with the code 
and design that were deep and fundamental, which prevented 
myself and other developers from being able to 
improve/extend the application or add new features very 
easily. 


First, the design flaws: 
¢ The original OBS was completely and hopelessly hard- 


coded for windows, and only windows. It was just totally 
impossible to use it on other systems. 
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¢ All the sub-systems were written before | really knew what 


| was getting into. When | started the project, | didn’t 
really fully comprehend the scope of what | would need or 
how to properly design the project. My design and plans 
for the application were just to write something that 
would “stream games and a webcam, with things like 
overlays and such.” This turned out fine for most casual 
gamers and streamers (and very successful), but left 
anyone wanting to do anything more advanced left 


¢ The devices and audio code was poor, | had no idea what | 


was getting into when | started writing them in. | did not 
realize beforehand all the device-specific quirks that each 
device/system could have. Some devices had bad timing 
and quirks that | never anticipated while writing them. | 
struggled with devices, and my original design for the 
audio subsystem for example morphed over and over into 
an abomination that, though works, is basically this giant 
duct-taped zombie monster. 


massively wanting. 


¢ Shaders were difficult to customize because they had to be 
duplicated if you wanted slightly different functionality 
that required more than just changing shader constants. 


¢ Subsystems and core functionalities intermingled in such a 
way that it was a nightmare to get proper custom 
functionality out of it. Things like QSV had to be meshed 
in with the main encoding loop, and it just made things a 
nightmare to deal with. Custom outputs were nigh 
impossible. 


¢ Orientation of sources was fixed, and required special code 
for each source to do any custom modification of 
rotation/position/scale/etc. This is one of those 
fundamental flaws that | look back on and regret, as it 
was a Stupid idea from the beginning. | originally thought 
| could get more accurate source position/sizes, but it 
afterthought, and plugin API would routinely break for just turned out to be totally bad. Should have been 
plugin developers due to changing C++ interfaces (one of matrices from the beginning just like with a regular 3D 
the reasons the core is now C). engine. 


¢ The API was poorly designed because most of it came after 
| originally wrote the application, it was more of an 


Second, the coding flaws: 
e API was intermeshed with the main executable. The 


OBSApi DLL was nothing more than basically this mutant 
growth upon OBS.exe that allowed plugin developers to 
barely write plugins, but all the important API code was 
actually stored in the executable. Navigation was a total * C++98, C-Style C++, there was no exception usage, no 
mess. STL. C++ used poorly. 


¢ The coding style was inconsistent. 


¢ Not Invented Here Syndrome everywhere. Custom string 
functions/classes, custom templates, custom everything 
everywhere. To be fair, it was all hand-me-down code 
from the early 2000s that | had become used to, but that 


¢ The graphics subsystem, while not bad, was incomplete, 
and though far easier to use than bare D3D, wasn’t ideal, 
and was hard-coded for D3D specifically. 
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was no excuse - C-standard libraries and the STL should 
have been used from the beginning over anything else. 
That doesn’t mean to say that using custom stuff is 
always bad, but doing it to the extent | did definitely was. 
Made it horrible to maintain as well, required extra 
knowledge for plugin developers and anyone messing 
with the code. 


¢ Giant monolithic classes everywhere, the main OBS class 
was paricularly bad in this regard. This meant navigation 
was a nightmare, and no one really knew where to go or 
where to add/change things. 


¢ Giant monolithic functions everywhere. This was 
particularly bad because it meant that functions became 
harder to debug and harder to keep track of what was 
going on in any particular function at any given time. 
These large functions, though not inefficient, were 
delicate and easily breakable. (See 
OBS::MainCaptureLoop for a nightmarish example, or the 
listbox subclass window procedure in WindowStuff.cpp) 


¢ Very large file sizes with everything clumped up into single 
files (for another particularly nightmarish example, see 
WindowStuff.cpp) 


¢ Bad formatting. Code could go beyond 200 columns in 
some cases, making it very unpleasant to read with many 
editors. Spaces instead of tabs, K&R mixed with allman 
(which was admittedly my fault). 


New (actual) coding guidelines 
¢ For the C code (especially in the core), guidelines are 
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pretty strict K&R, kernel style. See the linux kernel 
“CodingStyle” document for more information. That 
particular coding style guideline is for more than just 
Style, it actually helps produce a better overall code base. 


¢ For C++ code, | still use CamelCase instead of 


all_ lowercase just because | prefer it that way, it feels 
right with C++ for some reason. It also helps make it 
distinguishable from C code. 


e |’ve started using 8-column tabs for almost everything - | 


really personally like it over 4-column tabs. | feel that 8- 
column tabs are very helpful in preventing large amounts 
of indentation. A self-imposed limitation, if you will. | also 
use actual tabs now, instead of spaces. Also, | feel that 
the K&R style looks much better/cleaner when viewed 
with 8-column tabs. 


¢ Preferred maximum columns: 80. I’ve also been doing this 


because in combination with 8-column tabs, it further 
prevents large/bad functions with high indentation. 
Another self-imposed limitation. Also, it makes for much 
cleaner viewing in certain editors that wrap (like vim). 


https: //github.com/jp9000/obs- studio 


CQ-DATV | 
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SOMHz Sine Wave Signal Generator 


By John Hudson G3RFL 


Completed board and display 


| often spend time browsing data sheets, some have amateur 
television applications, some have amateur radio applications 
and some fall through the cracks. 


The AD9850 DDS sign wave generator was a chip that took 
my fancy, it is sine wave generator. Sine wave is a 
mathematical curve that describes a smooth repetitive 
oscillation. It is named after the function sine, which occurs 
often in pure and applied mathematics as well as physics, 
engineering, signal processing and many other fields. 
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The sine wave is important in physics because it retains its 
wave shape when added to another sine wave of the same 
frequency and arbitrary phase and magnitude. It is the only 
periodic waveform that has this property and makes it 
acoustically unique. 


It is an ideal waveform for testing the frequency response of 
video equipment, perhaps it is not essential to control it in 
1Hz, but as is so often the case a lot of the things | design 
get used for other purposes that were not envisaged at the 
time. 


The AD9850 chip was an inexpensive purchase on EBay and 
came complete with a PCB and its own REF XTAL of 125MHz. 
So all that was needed was some control which could easily 
be provided by a PIC, associated software, a suitable display 
and some push buttons | only required 3 of these, but 5 were 
added, you never know where future revisions will take you. 


Buttonl advances a cursor, (it is displayed under each digit in 
the display). Buttons 2 and 3 are up/down buttons, to 
increment or decrement the selected digit, the oscillator will 
automatically adjust to suit the display (8 digits in total). 


The frequency is stored in the PLC memory so when you 
power down and restore power up it will return to the last 
frequency. 


Range is 1Hz to 50,000,000 Hz. The Power requirement is 
12V at 180mA DC. Output level from memory is 1Volt P~P. A 
5V sub Regulator feeds the DDS and the BLUE backlight 4 
line display. 


Communication between the PIC and the AD9850 is a 3 line 
bus. Communication to the Display is 4 bit serial connection. 
The buttons do not need pull resistors as this is done in the 
PIC. Programming is done with my usual 5 wire socket, 
standard to all my projects. 
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| used the |CD3 programmer and Microchip Assembler. 


Both the Source Code and the HEX files are on the CQ-DATV 
download site http://www.cq-datv.mobi/downloads.php 


The PIC runs on its own internal XTAL above 7MHz with a X4 
PLL fast enough for what we require, CONFIG DATA is within 
the ASSEMBLER software 


All the Maths required to convert from a FREQ to the DDS 
value is taken care of in the SOFTWARE calcdds routine. 


On the back of the 20 X 4 display is a serial to parallel chip, 
(PCF8574) and its input is serial 12C and the DATA and 
CONTROL sent has two 4 bit blocks. 
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Above: PCB layout - component side 
Left: PCB layout - track side 


Construction was on a simple home etched PCB, Yes | did 
consider using the PCB that came with the AD9850, but in 
the end | etched my own PCB. 


| used an SMA connector for the output signal (the four bolt 
style) for no other technical reason than that was what | had 
to hand. 


The regulator does get warm and | added a heatsink, but not 
before | burn my fingers. 


Most of the work was in writing the file for the PIC, otherwise 


the whole unit can be assembled and tested in a single 
evening. 
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Only one error | forget the pads for the two resistors R2 and 
R3, rather than spend another cold evening in my shed 
etching another PCB | added them on the back of the display, 
it an 12c bus and it is not critical which end of the wire, they 
are. 


indino 
SAUMSNIS 


|! am working on a box and that will most probably be of the 
maplin, plastic variety. Let me know if you build the unit or 
have any problems, you can always reach me via the 
editor@cq-datv.mobi. 


bivd IdS 


Cheers and have fun John G3RFL over 50 years in ATV...and 
still learning... 
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Circuit diagram 
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DA TV-Express Project zs September G4GUO made the “almost final” tweaks inside experimental 
V1.19 build for porting the DVB-S2 protocol code from Linux 


update report to Windows by finishing the addition of DVB-S2 anti-aliasing 
filters to work with the low symbol-rate settings used for RB- 
By Ken W6HHC DATV. Having DVB-S2 with low symbol-rate settings for RB- 
DATV are important, because J ean-Pierre FEDZP announced 
Charles G4GUO has produced an “experimental release” at CAT16 that he had released a beta-version v0.5 software 
v1.19 of the Express _DVB-S_ Transmitter software for for the MiniTiouner receiver that allows receiving DVB-S2 
Windows operating system that adds DVB-S2 protocol and down to a symbol-rate of 100 KSymb/sec for QPSK and 
corrects the French-language-Windows problem. With 8APSK modulations. Commercial DVB-S2 receivers do not 
assistance from J ean-Pierre F6DZP who spotted that changes work below 1 MSymb/sec. 
for “French-friendly names” required DATV-Express software 
to search for “Capturer” (French) and in addition to “Capture” On Sept 29, G4GUO and Dave G8GKQ and Noel G8GTZ 
(English). Michael HB9DUG performed some testing on conducted some DVB-S2 field testing on 437 MHz. Charles 
French-language-Windows and confirmed that the new had a 2-way QSO with Noel on DVB-S2 with QPSK/8PSK 
Express DVB-S_Transmitter software now worked correctly modulations and Dave saw/heard Charles’ DVB-S2 


with this change. transmissions using QPSK/8APSK/16APSK/32APSK 
; ~~ -- — —=— modulations over a 40 km path. 


Ken W6HHC found it very enjoyable to watch live streaming 
of the CAT16 technical presentations using the BATC’s 
improved (and EXCELLENT) internet streaming facilities. 
G4GUO gave a presentation on the latest Express_DVB- 
S_Transmitter software with DVB-S2 capabilities and also 
future project plans. 


Concerning future plans for DATV-Express project, “the bad 
news” is Charles G4GUO explained during the presentation 
that the DATV-Express product is reaching end-of-life. Sales 
have slowed down. We are currently out of board inventory in 
UK and the US inventory has dropped down to three more 
boards. The project team has made the difficult decision that 
when the remaining boards are gone..sales will stop. “The 
good news” is that a TX/RX SDR board is expected to become 
capture during testing of RB-DATV available from Lime Microsystems by the end of 2016. 


j-110 0 


HB9ODUG screen- 


QSO with F9ZG/ P using Express_DVB-S_ Transmitter G4GUO believes it will be possible to port the Express 
(250 KSymb/ sec) on 437 MHz over distance of 390 KM Transmitter Windows code over to the LimeSDR board. 
(courtesy of Michael HB9DUG) https: //www.crowdsupply.com/lime-micro/limesdr 
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DVB-S2 Settings 


Constellation  Qpsk  epsK € 16APSK © 32APSK 

Roll Off @ 0.35 ¢€ 0.25 € 0.20 

FEC c 144 “wy €« as @ ya ws € 2 
C 3/4 Cas « sf € sp © 9/10 

Pilot Symbols © ON © OFF 


| OK | Cancel | 


This menu shows that DVB-S2 protocol provides many 
more robust FEC settings than DVB-S (at least for 
QPSK modulation). 


But, porting code is a full software project and a full manual 
project and will take some time. The hardware cost of 
LimeSDR board, with high speed USB-3 capability and a 
much bigger Altera FPGA, appears quite reasonably priced at 
around US$280 for TX and RX DATV capabilities. 


The LimeSDR board from Lime MicroSystems can run both TX 
and RX from 100 KHz to 3.8 GHz with a high-speed USB3 
interface 


Charles G4GUO plans to chase down the last-kKnown problem 
in the experimental V1.19 build and then release a “beta 
version” of software for Windows software with the new 
capabilities. Once the new software is released, Ken W6HHC 
plans to post the new software on the DATV-Express web site 
and to then begin adding DVB-S2 into a Users Guide for 
Windows update. 


“Project speed set to slow” ...de Ken W6HHC 
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Digital Amateur TeleVision 
Exciter/Transmitter 


Now available from 


A more affordable DATV exciter can now be ordered 

Fully assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many varia- 
tions of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

Symbol Rates from 100K to 8000K Symb/sec allows RB-DATV 
Requires PC running Windows or Ubuntu Linux (see User Guide) 
Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


Register on the web site 
to be able to see 
the PURCHASE page 
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Richard Carden VK4XRL and Mike Stevens G7GTN 


E> EERE “See 
ep Ge on 


In the last issue of CQ-DATV Mike G7GTN came up with a 
video switcher using the Maxim MAX455 and previously in 
CQ-DATV No.36 we had a matrix switcher by Ulrich Vogel 
DK4BT (This article first appeared in ) using 
the older 4066 IC’s. 


In this article we'll look at using the 74HC4351P to provide a 
single 8 x 1 video and audio switcher with provision to 
upgrade to a dual 8 x 2 switcher. In this way we can provide 
a separate transmission buss and preview buss, but more on 
this in a later article. 


Complete construction will be left to the individual to sort out 
according to their own needs and construction technics. My 
own personal approach is not to put all the eggs in the same 
basket so | would have separate video and audio switchers. 


During my early days as a trainee | vision switched live to air 
in those days using a Marconi switcher as shown. These 
switchers were a reed relay type with A/B busses for mixing 
and supering titles plus preview busses. Vision Switching has 
come a long way since then however analogue for amateur 
television usage is here to stay for a little while longer 
although | must say | now just use vMix. 
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My first vision switcher was for the Sydney ATV repeater 
VK2RTV and | still have the original circuit as shown. 
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It uses the 4066 but with dual switchers to provide better 
crosstalk figures of around 60db or better. Another approach 
would be to use the 4053 which | have done over the years 
on a number of switchers that | have built. 


This provides a dual buss switcher where control was 
provided by the HEF 4515BP from the control panel via a 
74C922n and two Take buttons. 


Also available are those special chips especially made for this 
type of application although some are expensive or hard to 
get however one is the Sanyo LA7958 which is only a4 x 1 
switcher for the TV market. This unit contains both stereo 
and video inputs and has been used in repeater situations. 


The TDA8440 is another IC which | have used but this is only 
a 2 x 1 switcher that has audio and video switching and can 
be added to make a 8 x 1 switcher although the control is not 
as Straight forward but with micro’s should make it a little 
easier. 


Now let’s look at the proposed block diagram of our new 
switcher and the actual switcher circuit (next page - left). 


Looking at the circuit shown (next page - right). we see that 
only 4 inputs are shown but you can connect the other four 
inputs as the code has been written for all eight inputs. Also 
only 2 select lines are shown and that would increase to three 
when using eight inputs. 


To make things easier the same chip is used for the audio 
Switcher. The video output driver IC is an EL 2030 and the 
audio driver a TLO72. 


Just remember that two audio switchers are required for 


stereo audio left and right. The three select lines from the 
Nano are SO- D2, S1-D3 and S2-D4. 
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Aueio- RIGHT INPUTS 


To 
J4HC4SSIP Sight 74HC43S5/P 
AUDIO (RIGHT) ‘i #5 Gio “Sy 


RUPIO~ LIFT INPOTS TL 07! 


Bi 
assent ED 


Vi0E O = NPLTS TLO71 « 


= sion The latch pin (pin 11) is shown connected to +5 in the 
ms ‘ih bd on mR drawing. However for this application, it should be connected 
= 3 -Sy to D5 so that it is controlled from the Nano Micro. 
coe The two following photos shows my own approach to the 
10°n con’ ve 


audio and video switchers including the output stages where 
Pin 11 (Latch) is taken out for control as stated above. 
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You will notice that we have included an external RTC module 
as the clock and temperature unit. 


An LCD 16X2 is used, HD44780 based with an 12C adaptor 
board. Both of these are using the |2C protocol to be very 
frugal on actual pin usage. 


The first and second lines give you the input selected channel 
number. Since in this version we had a good compliment of 


; —— | remote buttons available on a standard remote control we 
7 - ‘ added the ability to display the date and time using the 
.%! ¢ reerrt a y play g 
t te LLEee e eee . t channel up (or plus button) we also due to the fact that the 
YN Te ko ler le he ys bel ee op Bo ee Beer mee Be Bet 3 : DS3231 RTC chip contains a temperature sensor, included 


this on the display via the Channel Down button. 


The channel you initially came from is restored after a time 
out long enough for you to read the display information. 


Both of our |2C devices have an address on the bus; the 
clock however is at a manufacturer fixed 68 hexadecimal. 


de” ae ne a a at a 
The eBay LCD backpack module can be user configured the 
default with the three solder pads unmade will be 27 


hexadecimal. This is the value we have assigned within the 
code. 


The controller selected for this project is the quite humble 
Arduino Nano Micro the actual user switching operation is 
controlled by the IR television type remote control unit using 
Sony protocol 38kHz decoding utilising a very well proven 
additional software library. 
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The RTC ZS-042 as well maybe others have a battery charger 
circuit that should be disconnected as it is using a Non- 

On Sony IR decoding we make use of three digital I/O pins chargeable button Battery. Either cut the track or remove the 
(D2-D4) to set the required logic levels on the 74HCT4351 diode or resistor as shown in the photo. 

multiplexer device. 


We however require a couple of additional libraries over the 
standard Arduino installation. For your convenience these 
have been separately added to an archive file that you may 
download from the magazine software page. 


Setting of the DS3231 RTC device is a one time operation and 
once you have downloaded the code you must comment out 
the #define SETRTC and download the exact same code for a 
second time. 


Remote Button operations are therefore as follows; 
One to eight button select inputs one to eight Channel up (+) 


Date and Time Channel down (-) Temperature 
The power button will reset the Nano. 
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Sony IR Hexadecimal Remote Button Codes Testing can be carried out while you wait for parts to arrive 


UMSAEBUESRE GOES W TONE by using LED's, don’t forget the series resistor, 2200hms 
“numeric buttons] ["Contrerbuttons 

iiiiiiiicl 

OK SO 


Text Yellow |0x738 
OxF38 


Operation of Buttons 1 to 8 changes the LCD top line and 
allows you via the code to change what you have as that 
input, the photo shows input 7 as Camera 1. 


Pressing the remote buttons you should see the LED’s light 
up as per the code. Also buy pressing the zero button the 
switcher will sequence from input one to input eight and 
returning to input one. 


In part two we will provide a second switcher which therefore 
will give us the ability to have a TX and PV bus. 


My thanks to Mike G7GTN for his development of the 
software. 
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Want to be notified when issues of CQ-DATV are 
published? Then join our mailing list. 
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DATV repeater linking 


By Grant Taylor VE3XTV 
Introduction: 


The DVB standard uses a common protocol for all forms of 
transmission, anther way to look at this as layer one the 
physical layer in networking terms. Meaning that the RF, 
Coaxial cable and the Ethernet used to connect to the 
Internet, are all sending the same digital information. This is 
why we used media converters, to convert from one physical 
format to the other, this is where the name comes from. 
Within the DVB standard we have all these forms of 
modulation, such as DVB-S/S2, DVB-C, DVB-T/T2. As you can 
see from this block diagram below all forms of DVB can be 
inter-changeable, at transport stream level, this could be ASI 


or UDP TS. 


IP (Internet Protocol) 


DVB-T/T2 


DVB-S/S2 


DVB-T/T2 


DVB-S/S2 


UDP TS UDP TS 
DVB 188 DVB 188 
Bytes Bytes 
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My aim is to get everyone away from transcoding between 
video formats such as Mpeg2, h264 and analog video. This is 
the system | have been using since 2010, is based on using 
the DVB transport stream for use over RF, LAN or WAN. There 
is digital cable TV equipment already on the market that will 
do this, it works between IP UDP and ASI. 


UDP (User Datagram Protocol) is a commonly used protocol 
and therefore most firewalls can be configured to pass 
through these packets. 


Where ASI (Asynchronous Serial Interface) is a common 
standard that is used on DVB equipment to inter connect 
between different DVB hardware modules. 


A DATV repeater is nothing more then a data repeater using 
this DVB protocol, this why you have DVB-S/S2, DVB-C, DVB- 
T/T2, all these formats have DVB in there names as 
underlining protocol based on 188 bytes within 8192 packet 
per frame. 


How will this all work with DATV: 


The home station encodes to h264 and AAC for example, this 
video information remains unchanged through out the digital 
path, RF to IP and back to RF again. The digital signal is only 
decoded at the receiver end and fed via HDMI to the TV set 
(no analog video is used). 


For this to work with a digital ATV repeaters at the receive 
end a standard bit rate is used for all Video On Demand 
(VOD) repeater inputs for SD and HD. 


When the IP stream comes in from the Internet it goes 
through an UDP to ASI media converter, the one thing that 
may need to be done is for the DVB PID's to be re-maped to 
fit the multiplexer setting used at the repeater end. 
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UDP is only the outer protocol used with the DVB transport 
stream within is unchanged. With IPv4 there is a range of 
broadcast IP address or multicast addresses from 224.0.0.0 
to 239.255.255.255. If we had a multicast |P address every 
repeater world wide could be allocated a port on this one IP 
address, providing for up to 65,536 users. 


Receiving these repeater streams off the Internet is easily 
done with VLC on your home computer, VLC can also be used 
to encode to a UDP TS as well, giving you both send and 
receive abilities. 


Asynchronous serial interface 


Asynchronous serial interface (ASI), is a form 
communications that is used between hardware DVB devices, 
that operates at the same bit-rate as Serial Digital Interface 
(SDI) at 270Mb/s this is where the similarity ends between 
them. 


Where SDI is used with Standard Definition (SD) 
uncompressed digital video and ASI is used for compressed 
video formats. 


The DVB transport stream packets are in 188 byte blocks 
with a 13bit header, making up a DVB frame that has 8192 
packets within. With ASI standard there is an extra 16bytes 
added in to make 204bytes within a block, giving a ratio of 
204/188 with null packets. Like with analog video ASI, SDI 
have digital levels at lv pk-pk into 750hms using BNC 
connectors. 


Building a DATV repeater is done by using cable DVB 
equipment, such as Encoders. Multiplexer, IP to ASI 
converters and Modulates, and are all inter-connected with 
ASI cables. So thinking about how DATV repeaters work you 
need to interface an IP connection, User 
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DATV repeater layout 


Control RX controller 
ASI lock Fal 


DVB-S/S2 in 
ASI 


h264 encoder 
ASI in 
h264 encoder 
ASI 
Switch 
ASI to IP out 


DVB modulator T/T2 


Video pages 
Beacon disply 


HDMI 


Ham-net 
(MESH) 
3.3 or 5.8GHz 


internet 


Ethernet 


Datagram Protocol (UDP) has been used for many years for 
Ethernet cable TV systems and is supported well with this 
cable equipment. In Ham radio we have our own RF form of 
Ethernet called the MESH or Ham-net, this therefore becomes 
part of DATV repeater design. For this to work you need be 
using the Ham-net at high bit-rates around 40Mb/s, this can 
be done with Ham-net equipment operating on bands above 
9cm (3.3GHZ). 


The DATV repeater design above has two encoders to convert 
from HDMI uncompressed video to ASI, as in an analog 
repeater you switch between repeater and beacon modes. 


The DVB-S/S2 receiver only demodulates to the transport 
level and outputs this as ASI. Therefore there is no 
transcoding been done, all that the Multiplexer is doing is 
rewriting the service information table and packet 
identification (PID) headers. 


The Ham-net / MESH is interconnect between the repeater 
via a firewall to the Internet for IP streaming. A multi- 
standard DVB-T/T2 receiver is required to decode what is fed 
through from the sending end to be displayed. 
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With IP linking of DATV repeaters we are using UDP TS at 
188bytes which is a common international standard. But on 
the encoding side we have the US been the odd one out with 
their 60Hz based system, so we are now looking a two 
standards one for 50Hz and the other for 60Hz. For SD and 
HD we should be looking at these formats: 


SD 480i/60 at 720 x 480 using h264 (3Mb/s) with AAC (2 
channel at 48k at 128kb/s) 


SD 576i/50 at 720 x 576 using h264 (3Mb/s) with AAC (2 
channel at 48k at 128kb/s) 


HD 1080i50/60 at 1920 x 1080 using h264 with AAC (bit 
rate to be worked out) 


Note, most if not all digital receivers these days can decode 
both 50/60Hz formats and newer TV sets also can display 
these formats, so for repeater linking we can stay with the 
original video and audio information unchanged throughout. 


Video On Demand (VOD) is the term used for selecting IP 
video feeds off the Internet, and therefore | will used this 
when talking about repeater linking. VOD switching can be 
done automatically or manually from the home station, this 
can be done by taking off the |P lock LED on the repeater 
based IP to ASI converter or by a Raspberry Pi. 


Using an IP to ASI media converter it is done by the use of an 
opto-coupler across the IP lock LED or the ASI lock LED, to 
provide a logic output for the repeater controller. The 
Raspberry Pi3 works by switching IP streams using VLC from 
the command line in software, becoming a software switch. It 
is also possible to remap PID headers and protocol 
conversions from RTSP to UDP TS. For this all to work we 
come back to a common international standard for repeater 
linking. The aim is to use IRLP longside the DATV linking 
system, one for voice communications and the other for the 
audiovisual path. 
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In deze uitgave ondermeer: 
Verslag DKARS Weak Signal Dag 


Check out the DKARS website at:- 
http:/ / www.dkars.nl/ 
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By Dr Andrew (Drew) Wollin - VK4ZxXI 


In my last article ( ), | described a cheap Chinese 
duplexer re-tuned as 70 cm DATV DVB-T 7 MHz TX filter. 


The duplexer uses notch cavity filters, six in all. The notch 
filters have a much sharper edge, compared to a band-pass 
filter. The sharp notch seems suited to the vertical edges of a 
DVB-T signal. 


| initially check the signal source, a HiDes camera with direct 
DVB-T output at 1080P. | was a little surprised at the spread, 
but the filter cleaned it up well. 


This would indicate the need for a filter before the main 
power amplifier. 


| pressed on with just one filter and tried it at the output of 
the amplifier, a 10 W device, from Darko OE7DBH, using a 
RA60H4047M1 60 W module. 


Even with the indifferent input, the filter was able to reduce 
the spread to -60 dB and give a clean 10 W output. 


The notch duplexer/filter seems to overcome some of the 
major hurdles with DVB-T amplifiers and warrants further 
investigation. 


| have not investigated the effects of the filter and different 


power levels on signal quality at the receiver. | have limited 
instrumentation, but will report my findings in the next post. 
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A 20 GB directional coupler, plus an additional 30 dB of 
attenuation, was used to tap a signal from the transmit path 
to a HP 8591A spectrum analyser. A cheap SWR/Power meter 
was used in line to give some idea of output. 


The duplexer/filter works remarkably well. In setting up to 
test the amplifier, | checked the source from a HiDes camera 
with direct DVB-T output; 7MHz channel, centered on 446.5 
MHz, just to check it was clean. It wasn’t too good, 
acceptable maybe at -40 dB, but with quite a spread. 


1:58 SEP 27, 2016 


REF 48.8 dBaV ATTEN 10 dB 
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Inserting the duplexer/filter cleaned it up almost perfectly! 
Now | need another duplexer/filter to put after the amplifier. 


Preliminary tests with just output filter 
(Upper right pic) 


With the amount of gear needed to test a DVB-T amplifier, | 
thought | might see how the filter works, even with the less 
than perfect signal from the camera source. 


With no filter and adjusting the input to keep spread at about 
-30 dB gives about 6 W, but it is not pretty. 


Filter after the amplifier (Right pic) 


With the filter after the amplfier, the results are surprising; 
with adjustment, a clean 10 W signal. The spread is 60 dB 
down. Magic! Drawing about 8 A at 13.8 V. 
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VHF/UHF 


SWR / POWER METER 


SWR-8 
Frequency 140-160MHz 
420-460 MHz 


Power 


The power meter is showing 10 W. However | am not sure 
that is the full envelope power of a 7 MHz wide DVB-T signal. 


Cheap meters are for measuring low bandwidth CW and SSB 
signals, not complex ones. (I would like this 
clarified/explained by someone in the Yahoo group). 


For amusement, | tried the direct signal input, thus over- 
driving the amplifier and putting out a few extra Watts of 
power. The result shows the notch-nature of the cavities and 
duplexer. (Upper right pic) 


There is some rubbish, still -40 dB, above and below the 
filter’s two notches. 


Taking out the filter, and about 20 W output, with terrible 
spread. It sure does some clean-up job!(Right pic) 
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Conclusion 


The notch duplexer/filter seems to overcome many of the 
problems of amplifiers for DVB-T. 


- A filter seems to be needed both before and after the main 
power amplifier. 

- There is still probably a need for a lowpass filter to stop 
harmonics. 

- The received signal quality needs to be checked. 


This is a preliminary study and needs to be tried by others. 


| again thank Martin VK4J VC for suggesting a duplexer rather 
than building an interdigital filter. 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


dotMOBI 


LL = = oie oe es lel 


Email editor@cq-datv.mobi to advertise here 


This is a free service 
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Editorial 


First of all the good news as they Say: - 


The DATV-Express, inventory was out of stock and online 
sales of the DATV exciter were halted, but after asking for a 
“show of hands” from hams who were interested in 
purchasing a board, the project team was flooded with stand- 
by orders and as of now the team has stand-by orders from 
all over the world totalling 30 boards. 


So forty-eight blank PCB boards have been ordered by Art 
WA8RMC and will be available mid December. This will enable 
the shipment completed boards by the end of December. The 
PayPal ordering code on the DATV-Express.com website will 
be turned on again as soon as new boards have been tested 
and are ready for delivery. 


The pricing will remain the same...US$300 + shipping (from 
USA) via PayPal. If you are willing to agree to a standby 
order, then send an e-mail to Support@DATV-Express.com 


Good news for this project, built and designed by amateurs 
for amateurs. 


Now for the even better news there is not actually any bad 
news. The CQ-DATV website registration expires this month 
and the production team have made the decision to fund 
renewing the site and continue production of CQ-DATV as a 
free publication. We started production in February 2013 and 
then 3 years ago next month we took the rather brave 
decision to go monthly. 


Could an ATV magazine be delivered every month at no cost? 
well three years on using hind sight the answer has to be yes 
and looking at the download figures for last month alone, 
there is certainly demand. 
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Hardly an issue goes by before more of you join our Facebook 
site, so is ATV dying? well not if CQ-DATV can help it. 


Yes there is always room for more copy between our covers 
and the burden of producing interesting articles has fallen on 
the shoulders of a smaller team than we envisaged, but as 
they say in Television circles that is due to circumstances 
beyond our control. 


So who has stepped up to the plate in this issue, well Mike 
G7GTN and Richard VK4XRL, both having met through CQ- 
DATV, they have combined forces to bring you the software 
controlled vision switcher, part one was in issue 41, don’t 
panic it’s on the download site and in this issue they have 
delivered part two. Really pleased that these two enthusiasts 
met through CQ-DATV and have pooled their knowledge to 
provide you with this interesting project. 


What else has happened well an 80 year celebration of 
broadcast Television in the UK, the beginnings were quite 
humble, but at CQ-DATV we could not let this pass without 
looking back at it origins and at Alexandra Palace where the 
UKs first television service began all those years ago. 


Looking forward to next month’s issue Trevor and Mike have 
been combining their talents to look at the inexpensive wifi 
equipped micro controller called an ESP module, these are 
currently a brilliant replacement for PIC chips, in that they 
cost about the same, can be programmed via a USB port, 
using free software and wait for it in BASIC language. 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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So if you need to control a TV repeater and never really got 
into PIC code these inexpensive modules maybe the solution, 
but you will have to wait for CQ-DATV 43 and well its only 
four weeks away so, not the end of the world. 


In the mean time, we, the CQ-DATV production team wish 
you the readers, a Merry Christmas and a Happy new year 
and let’s all give a big grateful thank you to all of our 
contributors since February 2013, without who there would 
not be a CQ-DATV. 


CQ-DATV Production team 
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In deze uitgave ondermeer: PI4GN in de oktober contest 


aT) 


Prijs / Price € 0,00 / $ 0,00 
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DATV News 


Ampex VR-1000 #4 plaque dedication at 
Stanford university library 


This just in from quad list member Keith Graham, chair of the 
San Francisco SMPTE section: 

“In June this year the the Silicon Valley y chapter of the 
IEEE, in conjunction with the San Francisco section of SMPTE 
unveiled an IEEE Historical Milestone plaque commemorating 
the 60th anniversary of the launch of the first commercially 
viable videotape recorder, the Ampex VR1000. The plaque is 
located at the Green Library at Stanford University where 
VR1000 #4 is on display. 


| am pleased to say that the video of the event, along with 
reminiscenses from Fred Pfost, the last remaining member of 
the original development team, and other people with 
connections to Ampex in those days, was debuted at the 
SMPTE Annual Tech Conference in Hollywood last week. 


The video is now available for viewing on the SMPTE SF 
YouTube page at this URL: https://youtu.be/CEgcf6bhWwVBw 


Please feel free to pass on the link to anyone else you feel 
would enjoy the program.” 


Keith |. Graham, Consultant - Broadcast and Rich 
Media 


ESP8&266 BASIC 


What is an ESP8266? 
Well an esp8266 is a microcontroller made by Espressif. 


It is loaded with features. The most important being wifi. The 
best part is that they are dirt cheap and more powerful than 
an arduino. 
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There is a variety of programming resources for these chips 
but one glaring gap. Basic. And thats where we come in. You 
are looking at the site for the first ESP8266 basic interpreter 
available and its not just any basic. Its a phansy basic (Yes, 
With a ph) that lets you make web enabled gui interfaces. 


Why Basic? Why not? 


Basic is a language beloved by millions of people. Its what 
many of us started out with and what the old timers used on 
there commodore 64s. Its how Microsoft got started and one 
of the reasons for the explosive growth of computers in the 
80s. Basic is a simple but powerull language that lets you do 
amazing things with out needing a degree in computer 
science. ESP8266 Basic has been largely inspired by the work 
of Carl Gundle and his product run basic avilable at 

http: //runbasic.com 


Source: https://www.esp8266basic.com/ 


Introducing ASRock’s DeskMini 110 Mini-STX 
Mini PC 


We’re excited about the new Mini-STX form factor, which fits 
a standard desktop processor onto a 140 x 147mm 
motherboard. 


ASRock’s DeskMini 110 is a Barebones Mini PC supporting 
Socket 1151 Desktop CPUs up to 65W TDP on a Mini-STX 
board within a tiny 1.92 litre chassis. 


The DeskMini 110 has an Intel H110 chipset, supports up to 
32GB DDR4 RAM with VGA, HDMI and DisplayPort outputs, 
supports M.2 and 2x 2.5in HDD/SSD storage and an optional 
VESA mount. 


http://www. mini-itx.com/~DESKMINI-110 


Page 4 


More accurate, fluent sentences in Google 
Translate 


In 10 years, Google Translate has gone from supporting just 
a few languages to 103, connecting strangers, reaching 
across language barriers and even helping people find love. 
At the start, we pioneered large-scale statistical machine 
translation, which uses statistical models to translate text. 
Today, we’re introducing the next step in making Google 
Translate even better: Neural Machine Translation. 


Neural Machine Translation has been generating exciting 
research results for a few years and in September, our 
researchers announced Google’s version of this technique. At 
a high level, the Neural system translates whole sentences at 
a time, rather than just piece by piece. It uses this broader 
context to help it figure out the most relevant translation, 
which it then rearranges and adjusts to be more like a human 
speaking with proper grammar. 


Since it’s easier to understand each sentence, translated 
paragraphs and articles are a lot smoother and easier to 
read. And this is all possible because of end-to-end learning 
system built on Neural Machine Translation, which basically 
means that the system learns over time to create better, 
more natural translations. 


Today we’re putting Neural Machine Translation into action 
with a total of eight languages to and from English and 
French, German, Spanish, Portuguese, Chinese, J apanese, 
Korean and Turkish. These represent the native languages of 
around one-third of the world’s population, covering more 
than 35% of all Google Translate queries! 


With this update, Google Translate is improving more in a 
single leap than we've seen in the last ten years combined. 
But this is just the beginning. While we’re starting with eight 
language pairs within Google Search the Google Translate 
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Problems can fever be solved with the same 
_ way of thinking that caused them. 


No problem can be solved from the same 


consciousness that they have arisen 


NEW TRANSLATION 


app, and website; our goal is to eventually roll Neural 
Machine Translation out to all 103 languages and surfaces 
where you can access Google Translate. 


Source: https://blog.google/products/translate/found- 
translation-more-accurate-fluent-sentences-google-translate/ 


DATV-Express team to build more boards 


As you may have heard, the DATV-Express.com inventory is 
out of stock and online sales of the DATV exciter boards have 
been stopped on the project website. The DATV- Express 
project team now has decided to build another production lot 
of board. 


After asking for a “Show of hands” from hams who were 
interested in buying a board if more were to be built..the 
project team was flooded with stand-by orders by e-mail in 
November. As of now the team has stand-by orders from all 
over the world totaling 30 boards and currently plan to build 
48 more boards. 
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Forty-eight blank PCB boards have been ordered by Art 
WAS8RWC for delivery in mid-December. Therefore we should 
be able to ship completed boards by the end of December. 
The PayPal ordering code on the DATV-Express.com website 
will be turned on again as soon as new boards have been 
tested and ready for delivery. 


Anyone holding back and waiting for production availability 
should enter a stand-by reservation now. No payments are 


required for a standby order by e-mail, just your commitment 


to buy a board or two when the project team completes this 
next production-lot. The pricing will remain the 
same...US$300 + shipping (from USA) via PayPal. If you are 
willing to agree to a standby order, then send an e-mail to 


Support@DATV-Express.com 

We are surprised by the DATV-Express board popularity and 
we thought the market was close to being saturated. That 
clearly is not the case. So, we will continue to have stock as 
long as there is demand for them. The project team plans to 
continue to provide support for existing customers. 

Thank you for your support. 


Kind regards....de the DATV-Express team 


Digital Amateur TeleVision 
Exciter/Transmitter 


Now available from 


DATV-Express 


° ye ° - 
_ GU gil ge PME: ya 
. > ata 


A more affordable DATV exciter can now be ordered 

Fully assembled and tested PCBA 

DVB-S protocol for DATV (using QPSK modulation) 

Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many varia- 
tions of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

Symbol Rates from 100K to 8000K Symb/sec allows RB-DATV 
Requires PC running Windows or Ubuntu Linux (see User Guide) 
Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


Register on the web site 
to be able to see 
the PURCHASE page 
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Eee eam een a 


Digital World - Analogue 8x1 Video and 


Audio Switcher - Part 1 
Richard Carden VK4XRLand Mike Stevens G7GTN 


| ag 


PEEH BI i 
c r 


In the last issue of CQ-DATV Richard VK4XRL and Mike 
G7GTN came up with a video and audio switcher using the 
74HC4351P. In this part two article we add the three extra 
boards as shown in RED in the block diagram. The latch pin 
on the second channel is now fed from the Nano micro pin D6 
and therefore the software needs to be updated to reflect this 
and for the LCD with one line for TX and the other for PV. 


Let’s have a look at the latch requirements for this operation, 
in last month’s set-up we had LE1 set to high allowing SO, S1 
and S2 to set the required input as dictated by the remote 
control buttons. Now with this new operation we have two 
separate switchers, although not shown on the block diagram 
they have parallel video and audio input connections so what 
we need to do is provide for a way to switch both buses. The 
latch LE1 is used as the PV bus and is therefore held HIGH as 
per the last article while LE2 is used to switch the TX bus. 


So for this to happen the second latch is set to LOW and 
pulled HIGH under software control. Then we take it back to 
LOW with a delay of around 1sec otherwise data will switch 
through from PV. Therefore SO, S1 and S2 now just become 
pre-sets for the input selection with the TX switch being the 
+Vol Button. 
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REMOTE CONTROL (VOLUME + ) 
PUSHES PREVIEW CHANNEL OVER TO TRANSMIT MULTIPLEXER 


The LCD would look like this and the software allows you to 
change the TEXT as you require it. So in operation you select 
on PV what you require switching to the TX bus and then 
operate the +Vol button. 


During the development of these different buttons usage it 
was obvious that all universal remotes are not all the same. 

It is therefore suggested you run the control code programme 
where the HEX code can be seen on the LCD screen. A new 
|1R HEX code sheet has been prepared with an extra column 
to add your own HEX codes and thereby editing the SW8 
code. 


A test procedure is written into the code where pressing the 
zero button will allow both switchers to sequence through the 
inputs and when that sequence is completed both the TX and 
PV switchers will reset to input one. The Photo shows an 
earlier vision of software where the TX bus went to a SELECT 
caption and when the TX +Vol was selected it changed to 
what was on the PV bus, this has now been modified as both 
buses change to the reset input one position. But it does 
show you that you can change things if required for your own 
operation. | did however change the TX button to OK which 
works well. 


= IBS wal 


Pl: i-Testcard 
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PREVIEW 


The time and date is brought up on the LCD screen using 
button (+ channel) and as there is a temperature device on 
the RTC unit it can be accessed by button (- channel). There 
should be enough instructions within the code for any 
changes that maybe required for your situation. 


Shown below is what | had set for the inputs while testing, 
remember though to pad these out to 13 characters using 
spaces. 


char Str1[14 "1-Testcard "; 
char Str2[14 "2-23cm FM "; 
char Str3[14 "3-23cm DATV "; 


char Str4[14 
char Str5[14 


"4-Camera One "; 
"5-Camera Two "; 


ee ee ee | 


char Str6[14 "6-vMix "; 
char Str7[14 "7-MiniTuner "; 
char Str8[14 


"8-Ident Loop "; 


CQ-DATV 42 - December 2016 


Numeric Buttons 
Your HEX | Line No 
0x910 


One 
Two 


oor, | 
Cc a 
Cr a 
three [oxai0 | si SS 
Four [oxo | sid SS 
[Five [ox2i0 | —sidYSSSS 
fsx foxaiof | 
Seven [oxe10 | ——s| SSS 
eight [oxeio| —+| SS 
[Nine [oxo —+| SCS 


Control Buttons 


Your HEX 
Channel Down | 0x890 


Volume Up 0x490 


a 
es ee 
rs ae 
|Volume Down |0xC90 | | 
[obo | 
|Power | OxA90 | 

a 

j2FO | 


OX6D0 
2F0O 


[ad 
[tet ——*oxaro [coo | —_—+t 
Right | ox2Fo [200 | —_—+t 
rsub-T—‘foxosa | ——SOidSSC*” 
foK_—~ipoxaro [avo Cid 


Sony IR Hexadecimal Remote Button Codes 
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Teletext Buttons 


P| Your HEX [Line No| 
FietRED [osse| | 
Piext Green [oxB38 | —~i| SS 
Prext Blue [oxFse | sid | orateseT) ip aise 
i | Pea TT. rho a 


ce | i 
a | er (ee? TS 
om oes ._ ‘ey - VIDEO - *NPLTS 7L07 
CO-BATW Switcher Tn See ZEERHE 
Project Vea ae i 


Puvio- RIGHT INPUTS 


G2ac) 7 


ROBISON aT, £12930 
10 — RIGHT 


AUDIO - ZEFT 


Additional External Code Libraries are required, these are 
supplied as an additional ZIP file from the magazines 
download page. The file name is switcher_part2.zip 


In part three we will provide an OSD unit that can be placed 
after the TX switcher which can have a number of different 

text messages controlled by the Nano micro via the remote 
control. 


-Sy 


My thanks to Mike G7GTN for his development of the 
software. 
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BBC History launches archive to mark 80 Some highlights of the history archive include: 


years of Television * Technology battle: Early TV was a battle between two 
companies, the Marconi-EMI partnership and the Baird 
Company, each developing different technologies. 
|diosyncratically, the press favoured the Baird Company 
technology, mainly because there was a 60-second delay 
in the image appearing on screen. At a special demo for 
the press this enabled journalists to run round and see 
themselves on the screen. In 1934 the Government asked 
the BBC to formally launch a regular service testing both 
systems. 


e Launching the service: Early TV was a white-knuckle ride. 
Its first producer, Cecil Madden, recounts how his boss 
said they had four months to prepare for the first 
broadcast, but within hours the plans had changed and 
Cecil had only nine days to prepare for the BBC’s test 
transmissions, and hours to make a plan! 


To coincide with the 80th anniversary of the launch of the 
first British television service by the BBC on 2 November 
1936, BBC History has today launched a new microsite that 


¢ First TV signature tune: For the Opening Night on 2 
November, the new BBC Television Orchestra, conducted 


provides the public with access to archive material from the by Hyam Greenbaum, began playing - and the famous 

early days of television. musical comedy star Adele Dixon took to the studio floor 
to sing ‘Television’, the TV service's first specially 

The archive, which can be viewed at:- composed signature tune (‘A mighty maze of mystic 
magic rays is all about us in the blue’). Proceedings 

http: //bbc.co.uk/historyofthebbc/ birth- of-tv began at 3 o'clock in the afternoon before Dixon kicked- 


off a half-hour variety show at 3.30pm. 
contains a wealth of video and audio footage which tells the 
story of television - including, the invention of television, the 
opening night at Alexandra Palace in 1936, TV closure during 
the war and its resurrection in 1946, TV’s milestone moments 
such as the Olympics and the Coronations of 1937 and 1953. 


¢ Early output: The overall output of the new service was 
quite limited - an hour between 3 and 4 o'clock in the 
afternoon, and another between 9pm and 10pm. The 
BBC’s Director of Television, Gerald Cock, had ruled that 
there should be breaks between individual programmes in 
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order to “avoid eye strain” for those watching at home, 
but this extended break was also designed to avoid 
interfering with viewers’ domestic life, including 
mealtimes and children’s bedtimes. 


¢ TV and celebrity: One remarkable feature of these early 


years was the number of high-profile celebrities who were 
willing to make the journey to Alexandra Palace to go 
before the BBC cameras, which was down to the curiosity 
of many actors and singers wanting to see a TV set. 


e First TV magazine programme: Early programmes included 


Picture Page. Presented by Joan Miller, it was the very 
first television magazine programme in the world. Its 
remit was simple: to place people in front of the camera 
‘to be televised’. Such was the sheer novelty of the 
medium in the early years, it was enough to see before 
you a performance by a tap dancer or an interesting 
character or ‘type’ as they were sometimes referred to. 


During the first edition of Picture Page, Joan Miller - who 
was dubbed ‘Picture Page Girl’ - was sitting at a mock-up 
of a telephone exchange ‘switching’ the viewer through to 
each item in turn. What TV viewers didn’t know was that 
Miller was ‘cued-in’ by the studio director on each 
occasion by being given a ‘mild’ electrical shock through 
wires attached to her ankles. 


¢ Rules for television staff: Working life at Alexandra Palace 


was becoming established and new rules were needed. 
No dogs (one of the on-screen presenters, Jasmine Bligh, 
once brought her Aberdeen terrier to work), no ‘drag’ on 
television (although a male entertainer dressed as half- 
man, half-woman was permitted) and no alcohol. Internal 
memos show the fear of management that if alcohol “got 
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a foothold at Alexandra Palace it would sooner or later 
spread to Maida Vale and Broadcasting House, and 
possibly become unmanageable”. 


¢ TV & WW2: On 1 September 1939, at the outbreak of war, 


Douglas Birkinshaw, the BBC engineer in charge at 
Alexandra Palace, received a message that transmissions 
should cease. The BBC’s pre-war television service ended 
abruptly with a Mickey Mouse cartoon and then, without 
ceremony, there was a total Closedown. An interview with 
Lord Orr Ewing in which he claims that Lord Swinton (Air 
Minister until 1938) told him that the reason the public 
service TV service was started was to secretly develop the 
manufacturing capacity for cathode ray tubes that could 
be used in radar, which subsequently helped win the 
Battle of Britain. 


¢ Two Coronations: The Coronation of King George VI and 


Queen Elizabeth on 12 May 1937 gave the BBC Television 
Service its first major outside broadcasting challenge, 
which was a huge technological leap forward. Despite the 
equipment failing just as the procession approached, the 
BBC’s Tony Bridgwater recalls EMI engineer Bernard 
Greenhead giving the equipment “an almighty biff with 
his fist” - which managed to restart the unit just in time. 


¢ The Coronation of Queen Elizabeth II in 1953 was a far 


more complex operation using more than 20 cameras in 
multiple locations. 


It was a seminal moment not just in British history, but 
in the development and popularity of television as a 
medium. BBC Director-General, lan Jacob, said the 
Coronation “was the thing that made the Television 
Service take off... everybody from that moment on 
wanted to have television”. 
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e Mass Observation: In 1949 Mass Observation, the 
pioneering social research organisation that was launched 
in 1937 to document everyday life in Britain, asked how 
people felt about having television in their own homes. 


Some of their replies were fascinating: O. Barritt, a 28- 
year-old housewife, wrote that: “the worst of television, 
from a housewife’s point of view, is it requires a darkened 
room, so that knitting or mending is out of the question”. 
Other worries were expressed by Mrs P. Green, who 
wrote that: “a television set in the home would tend to 
make one lazy, whereas if you go out to a show it means 
extra sprucing up (a joy to a woman who has been busy 
around the house most of the day)”. 


Forty-two year-old Esther Home could not afford to buy 
tickets for Wimbledon or other sporting events, but 
having a television set now meant that she could watch 
tennis at home and “in comfort | will watch the Ascot 
races, and also see the dresses of the women walking in 
the paddock”. 


Speaking about the archive, Robert Seatter, Head of BBC 
History, says: “We are delighted to mark this momentous 
occasion by sharing much never-before-seen material from 
the BBC archives. The anecdotes, images and recordings 
offer today’s audiences a fascinating behind-the-scenes 
insight into the early days of television. 


“It is also great to be doing this in partnership with media 
history experts from the University of Sussex and other UK 
research centres, who set our BBC story in the wider context 
of what was happening in communications and society.” 


Professor David Hendy, Professor of Media and Cultural 
History at the University of Sussex, says: “These fascinating 


CQ-DATV 42 - December 2016 


accounts, from the BBC’s own collection of oral history 
interviews, take us straight back to a time when the future of 
TV wasn’t yet known, when everything was new and 
uncertain. 


They offer us as never before the real inside story of those 
who set television going on its now 80 year-long journey. And 
a very human story it is: a tale of risk-taking, pioneering 
Spirit, rivalry, hope, anxiety - and, of course, the slow 
working out of how to make popular art out of an obscure bit 
of rather cumbersome technology.” 


The BBC History archive project is a collaboration with The 
Sussex Humanities Lab, University of Sussex; Centre for 
Media History, Aberystwyth University; Department of Media 
and Communication, University of Leicester and The National 
Media Museum. 


Want to be notified when issues of CQ-DATV are 
published? Then join our mailing list. 
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Digital TV Signal Tranmitter 


Standalone Device with Plugin and Play VBridge 
Worldwide Digital TV Signal with 
DVB T/C, ATSC/QAM. ISDB-T DTMB 


DVB-S is ready 


MUSES Development Board I 
Funding on Kickstarter | 


Turnkey Package - a 


Standalone device with “im 
STM32 control module. ™ 


Standalone device and control by LCDépanel, 
support HDMI, CVBS and USB video input. 


Basic Package - 


Easy and low cost solution for 
USB streaming broadcast device 


Operate by software tool. 


Cooperate with VATek and powered by ENMODER B2 & Al modulator chip. 
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Nr. 182 


48. Jahrgang 
3. Quartal 2016 


Tuan Sia se 


TV- AMATEUR 


CS ae SE ee a ee 


TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 
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DATV-Express Project - October update 


report 
By Ken W6HHC 


Charles G4GUO was able to correct the last reported problem 
for DVB-S2 protocol and has released v1.23 software for 
Windows. Also, an experimental set of coding for DVB-T 
protocol (2 MHz and 1 MHz channel-bandwidths only) was 
included in that Windows software release. 


Windows Notebook or PC DATV-Express board 
Logitech ies 32-bit or 64-bit Configured for 1.2 GHz RF to 
C920 Web 
Camera 
Logitech 
Boom 


Headest Power Power 
oR Amp Amp | 
Eas: around 

NTSC a — 6 -to- 10 Watt 
Camera dongle US82 ovee: at 1.2 GHz 
Logitech Audio ove-t 

Boom 1 to >10 mw 

Headset — at 1.2GHz ae 


Block Diagram for v1.23 running DVB-S2 protocol. Both 
CODECs and the DVB-S2 protocol encoding are run on the 
Windows PC. 


Charles points out that the current v1.23 software for DVB-T 
is running close to the limit of the USB-2 real-world thruput 
limits and the software requires a fast and well-designed PC 
for the DVB-T transmissions to be received without problems. 


Ken W6HHC completed the Users Guide for Windows (draft 
10) to now include DVB-S2 and DVB-T operations. This latest 
draft is based on the v1.23 software). The latest software for 
Windows and Users Guide for Windows PDF and a companion 
NOTES.TXT file can now be downloaded from the project web 
site at http://WWW.DATV-Express.com using the 
DOWNLOADS page. 
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During the month of October, the last DATV-Express board in 
inventory was shipped. Currently, the PayPal coding has been 
removed from the DATV-Express.com website and board 
sales have been stopped. The project team is looking for a 
“show of hands” via e-mail to see if there are enough hams 
willing to agree to a standby order..if more boards were to be 
built. No payments are required for a “show of hands” e-mail, 
just your commitment to buy a board or two if the project 
team builds another production-lot. The pricing will remain 
the same...US$300 + shipping (from USA) via PayPal. 


If you are willing to agree to a standby order, then send an e- 
mail to Support@DATV-Express.com 


We currently have a list of seven standby orders, and need a 
total of 16-to-20 orders or more to proceed with another 
board production-run. 


“Project speed set to slow” ...de Ken W6HHC 
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All down the Bar, except the VT Editor 


(It's a line from a BBC Christmas tape), Trevor Brown 
explains 


Its now almost 10 years since | worked in a VT department, 
but | still get asked about Christmas tapes. If you have never 
seen one, let me explain. 


| think they evolved in different ways, before video tape, they 
were the domain of the film department, who collected out 
takes (the more embarrassing the better) and they would 
assemble this film for viewing at the annual Christmas party 
hence the Christmas part of the title. The material was 
similar to what you see on main stream out take shows, but 
that material can only be shown with the permission of the 
artist; | suspect those rules did not apply to these private 
showings. 
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The tradition expanded when video tape arrived, the outtakes 
would be collected by VT and again assembled into a single 
programme for viewing at Christmas, (the tape part), but the 
tradition changed by the inclusion of material often shot for 
the occasion (see the Hot Gossip Link). The tapes also got a 
much wider audience, in that they were networked around all 
the ITV companies and this grew into a contest to see who 
could produce the best tape, with its own judging panel. 
There was even an award which was a large inscribed 
rubidium disc from an HS 100 slow motion machine. It looked 
a little like a DVD only larger and much heavier. Each year it 
would be inscribed with the winning companys' name and it 
would reside in their VT department for the next 12 months. 
It must still exist somewhere and | would love to know 
where. (Yorkshire Television did win it and | had the pleasure 
of seeing it every day for 12 months, mounted on our 
department wall. 


The tradition gathered momentum and the productions got 
more and more elaborate and attracted wider involvement of 
Staff, it was getting competitive, and there is nothing like a 
competition to up the stakes. The artistes began to get 
involved, they had always been involved in the outtakes and 
when they screwed up a take they would often end up with 
Merry Christmas VT, a phrase | think originally coined by Noel 
Edmonds, but now the artistes were turning up in the club 
bar asking for someone from the VT department and coming 
up with an idea for the Christmas tape. This got to the level 
at Yorkshire Television where the then MD turned up to record 
a spoof announcement for one year's offering. 


The ITV tapes were generally about 10 to 20 mins long 
although there was no time limit on productions in the 
contest rules. The next change was when we saw a BBC 
Christmas tape, officially there were two made by the BBC 
the first one was called White Powder Christmas, White 
Powder was a tape backing problem with Memorex video tape 
which clogged up the VT machines and put many productions 
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at risk, Memorex did produce some of the best performing 
video tape at a time of analogue technology where 
generations were lost in editing and duplication. As such their 
Chroma 90 tape became the industry standard until this 
problem. | think naming the production after a VT problem 
showed that Christmas tapes had now firmly become the 
domain of VTR. 


White Powder Christmas was much longer than any of the ITV 
tapes and showed the production muscle that the BBC could 
put together. This tape was produced in the year the BBC had 
its strikes and much of the specially shot footage reflects this 
era. This was followed by Good King Memorex and was the 
last Christmas tape officially made by the BBC and included 
spoof material featuring a prominent royal, which attracted 
press attention and a clamp down on all Christmas tape 
production at the BBC, in a world where all controversial 
material is screened by lawyers and often has to be signed 
off at a very high level in the company, it was inevitable 
these flourishing underground productions would face the 
axe. There was one final BBC tape called an Easter Tape 
which was presumably to get around a poorly worded BBC 
memo of not producing Christmas tapes. 


The BBC tapes had a different content to ITV tapes and often 
had a higher music content, with songs specially adapted for 
the production and performed by leading artist such as Suzy 
Quattro (see the link) singing Sports PA. The rumour goes 
this was written by a member of the VT department (My lips 
are sealed on the name) department and performed on 
rehearsal. The words written on the back of a roll of 
wallpaper purchased during the lunch break and pulled over 
scaffold poles as an improvised autocue. The artist did have a 
much higher involvement and Legs and co, (for those of you 
that have been around as long as | have) did have a dance 
routine performed in the VT area and again featured an 
adapted song to VT engineering. The faculties booking 
department performed what has now become a classic known 
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as 4050 from Good King Memorex. My own personal favourite 
is "Rip Scratch", which was a send up of using RCA machines 
in a linear edit suite and is again part of Good King Memorex. 
At Yorkshire Television when that production was made, all 
the editing was done on RCA machines and many of the jibes 
struck home, | still have the scars. 


ITV was not going to be outdone and Thames took Hot Gossip 
who were working on the Kenny Everett show at the time, up 
into their VT area and produced a raunchy version of the BBC 
legs and co production. 


The adapted music still lives with me every time | hear a 
track on the radio that was adapted to a Christmas tape, 


[nJoye]|ve 


\ 
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from Pink Floyd's "Another Brick In The Wall" to "Run Around 
Sue". There was no doubt that planning and a great deal of 
production effort went into these productions at every level. 


By the time | left YTV in 1998 Christmas productions had 
disappeared and the Rubidium disc had long since vacated 
the VT wall. Most of the tapes were produced as a team effort 
although there was often a single motivating person at each 
company | won't name names and embarrass anyone, most 
of the tapes have been lost but the good news is there are 
clips available on the net for you to view just follow the links. 


The technical quality of some of the material that can be 
reached by the links does not reflect that of the original 
productions which were all produced to full broadcast 
specification, none of us would compromise on a Christmas 
tape, they always got the latest and most up to date 
technology used on them. 


If nothing else it proves that the engineers were not boring, 
least not in the VT department 


Trevor Brown, Ex VT Editor Yorkshire Television 


par British Amateur 
Television Club 


. 
The club provides the following for its members: 
A colour magazine, CQ-TV, produced for members 
in paper or .pdf (cyber membership) formats. 
Web site — where you can find our online shop stocking 
hard to get components, software downloads for published 
projects and much more. 


A members forum at for help, 
information and the interchange of ideas. 


A video streaming facility at which enables 
repeaters and individual members to be seen worldwide. 


An annual Convention held in the UK where you can meet 
other members, visit demonstrations and listen to lectures. 


Meet other club members at the BATC stand 
at local rallies across the country. 


www.batc.org.uk 
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Please be warned some of the programmes contain Bad 
language and sorry for any missing links, these keep 
changing, but Google Christmas Tapes for more 


The BBC story 
http: //www.vtoldboys.com/ 


Hot Gossip at Thames 
https: //www. youtube.com/watch?v=fattrS xsras 


HS100 info 
http://www.vtoldboys.com/slo70_3.htm 


Suzie Quatro 
https: //www. youtube.com/ watch? v=GiOWsSOBwRBI 


Good King Memorex 
http: //www.dailymotion.com/video/x19bfw9_good-king- 
memorex-bbc-vt-1979_ fun 


Instant Replay (legs and Co) Part of White Powder Christmas 


https: //www. youtube.com/ watch? v=AurAjnvnDFO 
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aiden 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


ATV Quarterly - Don't miss another issue! Subscribe 
Today 


USA $24.00 year, Canada/ Mexico $27.00 year DX 
$37.00 year (US $) Cyber: $15/ yr. Visa, M/ C, AMEX, 
PayPal via I nternet: www.atvquarterly.com 

Cheques or Money Orders to P.O.Box 1594 Crestline 
CA 92325 

Published by ATV Quarterly tel (909) 338-6887 
email: wa6svt@atvquarterly.com 


http: [/cq-datv. mop! ISSN ]2059-2191 
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Editorial 


Welcome to CQ-DATV 43. This issue marks the start of our 
Ath year of publishing a free electronic magazine. We 
produced issue 1 in February 2013 and we started by 
publishing on alternate months. By August we had taken the 
leap to a monthly publication. 


Problems have come and gone. One that persisted was 
download problems, not often, but even if it was only one of 
our readers, with a slow internet that timed out, it is one too 
many. 


We have taken steps to provide alternative ways of 
downloading your magazine. One is to read it on line at 
ISSUU (https: //issuu.com/cq-datv). The other is to visit our 
Facebook page where CQ-DATV and the previous 12 issues 
are stored there. We will add issue 43 as soon as possible. 
Can we ask you to use this option only if the other two 
options are not practical as we do like to keep track of how 
many of you download our magazine and where you are in 
the world. You will have to be a member of Facebook to use 
option 3, but your numbers keep growing and you are always 
welcome to our page. 


When we are not solving distribution problems, the team is 
doing what it does best, producing the largest circulating ATV 
magazine. This time we have added a new column called 
Micro Corner, where we will be looking at Micro’s with a focus 
on television applications. 


This was Mike G7GTN’s brain child although we have noticed 
in this first official launch, Mike has dodged the bullet and it 
seems to have embedded itself in Trevor’s Desk! J oking 
apart, Mike and Trevor seem to have joined forces to launch 
the column and introduce a very small, inexpensive, Micro 
Controller that comes equipped with WI- Fl, and can be 
flashed with a resident ESP BASIC and retails at under £3. 
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Ken W6HCC has been looking at vMix software. For those that 
have never tried it there are various levels, starting with a 
free download and the results are really incredible, but let’s 
not steel Kens glory! Read on and let Ken take you through 
one of the best TV products to ever come out of Australia, 
with the exception of CQ-DATV PDF, which is put together on 
the same continent by Terry VK5TM. 


Staying with Australia, Richard VK4XRL has produced part 3 
of his home made vision switcher. Something that has gone 
down well with all our home constructors. 

From a different part of the world Klaus DL4KCK has written 
up a translation of what is happening in the AGAF German 
Language magazine TV for Amateurs. 


So please, enough of us sit, back and enjoy CQ-DATV 43 and 
we hope to see you on our Facebook site 


https: //www.facebook.com/groups/285807174898375/ 


CQ-DATV Production team 


CQ-DATV | 


£ Like us on Facebook 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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DATV News 


18th Anniversary of Mir Space Station SSTV 


Monday, December 12, 2016, marked the 18th anniversary of 
the activation of the MIR SSTV Amateur Radio developed 
System which was transported and put aboard the MIR Space 
Station 


The MIR SSTV System sent pictures over a period of about 2 
years and 4 months to the delight of Amateur Radio 
Operators and others worldwide. (Mir was deorbited in March, 
2001). 


For those interested in this historical event and background, 
the publication Amateur Television Quarterly (ATVQ), Spring 
2015 issue has an article, “How Did the MIR SSTV System 
come into Existence”? 


Back issue copies of ATVQ containing this article are available 
via WA6SVT@aol.com. See also web address: 
www.ATVQuarterly.com. 


A small sampling of perhaps thousands of received pictures 
may be found in web sites: 


http: //www.marexmg.org/marexmirweb/fileshtml/galleryima 
gepagel.htm 


http: //www.qsl.net/dg7ro/afu/mirsstv.htm 
Background information and initial efforts on developing the 
MIR System and early efforts to provide SSTV for the ISS 


may be reviewed at: 


http: //www.marexmg.org/fileshtml/sponsorspeople.htm 
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The ISS is now transmitting a similar series of SSTV 
transmissions to that of MIR: 


https: //amsat-uk.org/beginners/iss-sstv 
Farrell Winder, W8ZCF 


Source AMSAT Bulletin Board 
http: //www.amsat.org/mailman/listinfo/ amsat-bb 


Installing FT2232H driver for BATC “FT2232H 
for NIMtuner” module 


Good news that | am now running my MiniTiouner with 
MiniTioune_VO_4c successfully with video. | have a unique 
setting/problem on my Win10 notebook that prevented the 
MiniTioune_VO_4c software from creating a DirectShows 
graph. But a simple work-around change was made by F6éDZP 
to the MiniTioune “decod Mpeg2.GRF” file on my machine and 
now all is well. A very large “Thank You” to F6DZP for his 
help. 


{@ MINITIOUNE W0.4c - DVB-S Receiver/Analyser - 650 MHz to 2600 MHz: for Min = x 
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Below | have listed the steps that | took or installing the 
driver and getting ready to run the Minitioune_v0O_ 4c 
software on Windows10 (32-bit): 


1) download a FT2232H device driver from the FTDichip 
website (the FTDI CDM driver) : 
http://www. ftdichip.com/Drivers/CDM/CDM21218 Setup.zipl 


2) also download a tool called FT_ PROG (also from the FTDI 
site) that will be used to check the configuration of the 
FT2232H module to confirm it contains the BATC 
programming 


3) plug-in MiniTiouner board and install FT2232H driver by 
allowing an internet connection to find the driver (it is all 
done silently on Windows 10...wait perhaps 5 minutes for 
installation to become completed) 


4) download the FT_PROG app note AN_124 User Guide for 
FTDI FT_ PROG Utility 


5) install and use FT_PROG tool to now confirm that the USB- 
module contains the BATC programming (and is in Direct 
D2XX mode) 


5A) select “Scan and Parse” from the “EEPROM -> Devices” 
menu of FT_ PROG 


5B) select HARDWARE SPECIFIC...first PORT A HARDWARE 
should be already set as RS232 and DRIVER can be set to 
VCP or D2XX 


5C) Next PORT B HARDWARE should already be set as 245 
FIFO and DRIVER should be set to D2XX DIRECT 


6) If FT_PROG shows everything is correct in step 5...go 
directly to steps 7 and 8 ELSE..jinstall the driver manually per 
the CDM21218 Setup.zipl file you previously downloaded, 
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ALSO..if necessary there is excellent procedure to fully re- 
program the FT2232H module memory contents on the 
vivaDATV website at: 

http://www. vivadatv.org/viewforum. php?f=80 (English) 


7) make necessary adjustments to the minitiounr.ini file ... 
(note: software now automatically detects any kind of 
“acceptable” NIM ) 


8) Get prepared to use MiniTioune_VO_4c executable file in 
the steps below 


8A) move the downloaded MinitiounevO4c_pack folder to a 
convenient document location. 


DO NOT install the MinitiounevO4c_pack folder in the 
Windows Program Files area because MiniTioune_VO_4c does 
not have admin rights to run there 


8B) you can test your MiniTiouner using the software 
“TestMyMini Tiouner_v1_3b” you must have 0 errors 


8C) be sure that you have the good codec : install LAVfilters 
http: //www.videohelp.com/software/LAV- Filters 
(currently version 0.68.1 ) 


8D) be sure you have registered the “usrc.ax” file in the 
windows registry by running the file 

“install_ usrc_ax_winXP.exe” as an administrator (NOTE this 
tool will work OK on any version of Windows from WinXP to 
Win10) 


8E) test that all is good using the software 
“CheckMiniTiouneDriverAndFilters VO_2b” 


8F) if all LEDs are green you can now run “Minitioune_vO_ 4c” 
executable file 
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9) Make sure the there is a transmitted DVB-S signal out 
there, then power up the MiniTiouner board..and start the 
“MinitiounevO.4c” executable file. Make any adjustments to 
frequency and the expected SymbolRate etc until you see the 
modulation constellation displayed by the MiniTioune software 
screen. 


73...de Ken W6HHC 


Ofcom requests destruction of RSGB Callbook 
2017 


The UK communications regulator Ofcom has admitted it 
released radio amateurs’ private home address instead of 
their mailing address 


This information was published in the RSGB Yearbook 2017 
and the 2017 Callseeker Plus CD and Flash Drive. 


Ofcom has asked the RSGB to destroy all the unsold copies of 
the RSGB Yearbook 2017 and replace those that have already 
been issued with a corrected edition. 


Read the RSGB statement at: 
http: //rsgb.org/main/blog/news/rsgb- 


notices/2016/12/13/administrative- error-in-rsgb- yearbook- 
2017/ 


ADF5355 - Microwave Wideband Synthesizer 
with Integrated VCO 


Features and Benefits 
e RF output frequency range: 54 MHz to 13600 MHz 


¢ Fractional-N synthesizer and integer-N synthesizer 
¢ High resolution 38-bit modulus 
e Phase frequency detector (PFD) operation to 125 MHz 
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¢ Reference frequency operation to 600 MHz 

¢ Maintains frequency lock over —40°C to +85°C 

e Low phase noise, voltage controlled oscillator (VCO) 
¢ Programmable divide by 1, 2, 4, 8, 16, 32, or 64 output 
¢ Analog and digital power supplies: 3.3 V 

¢ Charge pump and VCO power supplies: 5 V, typical 
¢ Logic compatibility: 1.8 V 

¢ Programmable dual modulus prescaler of 4/5 or 8/9 
¢ Programmable output power level 

e RF output mute function 

¢ Analog and digital lock detect 

¢ Supported in the ADIsimPLL design tool 


Product Details 


The ADF5355 allows 
implementation of 
fractional-N or 
integer-N phase- 
locked loop (PLL) 

frequency synthesizers eee 
when used with an 
external loop filter and 
an external reference 
frequency. 


(Not to Scale) 


The wideband 
microwave VCO design 
permits frequency 
operation from 6.8 
GHz to 13.6 GHz at 
one radio frequency (RF) output. A series of frequency 
dividers at another frequency output permits operation from 
54 MHz to 6800 MHz. 


1. THE EXPOSED PAD MUST BE CONNECTED TO Agno. 


32-LEAD LEAD FRAME CHIP SCALE PACKAGE [LFCSP_WQ] 
5mm * 5mm BODY, VERY, VERY THIN QUAD 
CP-32-12 
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The ADF5355 has an integrated VCO with a fundamental 
output frequency ranging from 3400 MHz to 6800 MHz. In 
addition, the VCO frequency is connected to divide by 1, 2, 4, 
8, 16, 32, or 64 circuits that allow the user to generate RF 
output frequencies as low as 54 MHz. For applications that 
require isolation, the RF output stage can be muted. The 
mute function is both pin and software controllable. 


Control of all on-chip registers is through a simple 3-wire 
interface. The ADF5355 operates with analog and digital 
power supplies ranging from 3.15 V to 3.45 V, with charge 
pump and VCO supplies from 4.75 V to 5.25 V. The ADF5355 
also contains hardware and software power-down modes. 


Applications 


¢ Wireless infrastructure (W-CDMA, TD-SCDMA, WiMAX, GSM, 
PCS, DCS, DECT) 


¢ Point to point/point to multipoint microwave links 
¢ Satellites/VSATs 
¢ Test equipment/ instrumentation 
¢ Clock generation 
Source: http://www.analog.com/en/products/ rf- 


microwave’ pll-synth/fractional-n-plls/adf5355.html#product- 
overview 
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UK 434 MHz balloon over North America 


An Around-The-World balloon carrying 434 MHz and APRS 
that was built by Bristol students has successfully crossed the 
Pacific and reached Alaska 


The UBSEDS21 balloon was built from 50 micron thick PA- 
EVOH-PE multilayer film and is about 1.9 meters in diameter, 
the payload weight was 34.2 grams. 


After launch on December 11, 2016 the balloon achieved a 
stable altitude of 15.2 km flying in an easterly direction on its 
potential circumnavigation of the globe. 

The initial plan was to use UBSEDS21 to contact the 
International Space Station (ISS) via APRS on 145.825 MHz. 
However, the VHF radio on the ISS is out of order, so this 
flight is used to test the amplifier and hopefully talk to any 
APRS enabled satellites. 

The winter launch means the payload needs to deal with the 
sun staying low above the horizon during the day. For this 
reason, sideways facing solar panels were used. 

See the UBSEDS21 track at: 


https: //tracker.habhub.org/#!mt=roadmap 
&mz=2&qm=All&f=UBSEDS21&q=UBSEDS21 


UBSEDS 
http://www. bristol-seds.co.uk/ 
UBSEDS21 satellite APRS test 


https: //amsat-uk.org/2016/12/09/ubseds21-145-825-aprs/ 
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A more affordable DATV exciter can now be ordered 

Fully assembled and tested PCBA 

DVB-S protocol and DVB-S2 protocol for DATV tramsmissions 
Onder de deelnemers verloten we een Icom IC-7300! Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many varia- 
tions of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

Symbol Rates from 100K to 8000K Symb/sec allows RB-DATV 


Ga naar panel.dkars.nl en vul de vrageniijst in. 


Deelname staat open voor alle Nederlandse zend-en luisteramateurs. 


Ny Requires PC running Windows or Ubuntu Linux (see User Guide) 
aa = ol?) 2 Price is US$300 + shipping — order using PayPal 
— | 7” a 
oul \f at \) y 
ce we Ve ¢ f For more details and ordering 
ih tga wT Vv YY ed om 
1) MU DKARS ‘oo ‘ala www.DATV-Express.com 
Dutch Kingdom Amateur Radio Society see HEMET Res ENN Bis shige ewe 
Check out the DKARS website at:- the PURCHASE page 


http:/ / www.dkars.nl/ 
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ATV-Express Project - November update 


report 
By Ken - W6HHC 


During the month of November, the DATV-Express project 
team made the decision to build another batch of hardware 
boards. The project team was flooded with stand-by orders 
and as of now have orders from all over the world totaling 38 
boards. 


Art WA8RMC has ordered forty-eight blank PCB boards and 
has ordered all of the electronic components for delivery 
scheduled in early-December. If events go according to plan, 
Art will receive the first assembled boards around Dec 17 and 
begin testing. His goal is to then turn on the PayPal coding to 
again allow “real ordering” for the stand-by hams and to be 
able to ship completed assembled boards by the end of 
December. 


Ken W6HHC continued to do testing of the experimental set 
of coding for DVB-T protocol (2 MHz and 1 MHz channel- 
bandwidths only) that was included in the release of v1.23 
software. 


It appears that the DVB-T receivers for 2 MHz channel- 
bandwidths are available from HiDes. Ken ordered a HiDes 
model UT-100B Tx/Rx USB unit and after some initial 
problems installing the BDA_ Viewer software, he was able to 
download a newer v2.4.9.2 BDA_Viewer_plus receiver code 
from HiDes support that worked on Windows 10. 


Charles G4GUO had reported some difficulties testing DVB-T 
to a UT-100B receiver. Only one of his three 64-bit computers 
running Express _DVB_Transmitter software would allow the 
UT-100B to lock on his signal. 
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Charles believes the DVB-T software is running close to the 
limit of the USB-2 real-world thruput limits and the software 
requires a fast and well-designed PC for the DVB-T 
transmissions to be received without problems. 


After resolving the HiDes issues with the upgraded software, 
Ken was able to have the BDA_Viewer_plus receiver lock onto 
the 434.000 MHz DVB-T transmission with BW=2.0 MHz on 
the very first test. The Windows10 computer Ken was using 
was a fairly new 64-bit DELL i7 CPU notebook. More receiver 
testing of DVB-T protocol to follow. 

(img,, alt: updatel src: ../Images/updatel.jpg) 


The HiDes UT-100B receiver immediately locked onto the 
DATV-Express experimental DVB-T signal on 434.000 MHz 
using BW=2.0MHz FEC=3/4 SR=2.2MSymb/sec and QPSK 
modulation. 


Charles G4GUO has reported that he received a LimeSDR 
Tx/Rx board, but is having some driver problems installing on 
Windows10. 


His first commitment is to prototype RF Channel-simulation 
functions for testing receivers at microwave frequencies. This 
will be a difficult first project on LimeSDR board since 
simulating multiple reflections of the received signals quickly 
doubles and even x12 the size of the code and data handling 
needed in the FPGA. 


After prototyping the channel-simulator project, Charles will 
turn his attention to porting the DATV-Express software over 
to the LimeSDR hardware board. Initial aloha testing of this 
DATV-Express/LimeSDR software is not expected before 
maybe J une of next year. 


73...de Ken W6HHC 
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From TV-AMATEUR 183 


Editorial (J) vrg Hedtmann, DF3EI, AGAF 
chairman) 


“Yes, we can!” | can't bear it any more, US president Obama 
shouted it loud, Chanceller Merkel called it in german “Wir 
schaffen das!”, companies are making ads with it, and my 
doctor uses it meanwhile, too. But | must admit, it has 
something in it: when | took the first chair of AGAF in June, | 
did not suspect all the mess | was going into. 


At first the members data base, an old self-written software 
by Heinz, DC6MR, with many capabilities. But over the years 
much has changed (SEPA, IBAN) that does not fit into it. 
Additionally it was Windows-only in a real DOS-box - we 
needed new software. 


This is working ok now for a year, and the data quality rises 
with each correcting input. So we are begging all AGAF 
members for help, please report faults or make suggestions! 


Another problem is paper-work for club management, we still 
haven't seen all old files from the recent chair. Now we 
started to build up an electronic “document management 
system” (DMS) for administration, classification and 
searching in all papers. 


Remember, AGAF has an office (in Berlin now), but no 
professional staff. First experience shows, that DMS is a 
valuable tool for efficient club management, and it helps, if 
any communication with AGAF office is done electronically. 
Better scan your letter and send it by e-mail than to mail it 
via post office. 


The last big job-site is a legal one, updating the register of 
associations is needed to make our club capable of acting 
again. 
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First steps have succeeded, and the latest changes from 2016 
will follow suit. | want to thank all extended board members 
as well as other club members, who contributed to our now 
brighter looking future. 


It is true: “Yes, we can do it!” 
New QTH DBOQI near Munich (Ernst, DJ 7DA) 


On November 9th 2016 we received our licence document for 
ATV repeater DBOQI at the new site Vierkirchen near Dachau. 
The basic change against the old site in Munich is the allowed 
bandwidth for our DVB-T output on 436 MHz: instead of 2 
MHz it is only 1 MHz now. So all receivers (USB stick or 
stand-alone) for the old output of DBOQI are useless now. 
HiDes (from Taiwan) has a new DVB-T receiver in stock that 
is capable of 1 MHz bandwidth - the HV-122-TV. We have 
done some testing, video and audio reception works ok - the 
new exciter at DBOQI has 1 MHz BW. 


JIN 58 

B20 ASN 
VUP27aS” & 
ssenturm Wienkinehen 


New ideas for HamTV 


The ARISS meeting minutes for August 16, 2016 cover the 
discussion about using a Raspberry Pi computer board to 
generate video to feed the ISS Digital ATV transmitter. An 
idea was proposed by Jean-Pierre Courjaud F6DZP for using 
Raspberry Pi at the transmitting ground stations for 
generating a H264 video stream that modulates a DVB-S or 
DVB-52 carrier. His report was distributed to the ARISS team 
on August 12, 2016. 


Discussion: Jean-Pierre Courjaud had brought this idea to a 
Ham TV Technical (HTT) meeting for using Raspberry Pi to 
generate a H264 video stream. Raspberry Pi is used in the 
United Kingdom for DATV on 2 meters. 


Gaston Bertels ON4WF termed this a cost effective solution, 
probably easy to work on, many people and schools would be 
able to receive video from the ISS, and he inquired if this 
idea was proposed for the Paolo Nespoli | Z0J PA flight next 
year. 


Jean-Pierre Courjaud related that Paolo Nespoli had asked 
about it, and the team hopes he could use it if the idea is 
presented for review to the ARISS-International Technical 
Evaluation & Support Committee and approved by ARISS 

Delegates. 


Jean-Pierre Courjaud explained that Raspberry Pi could be a 
solution for two things: first, the webcam could be used 
instead of the onboard ISS camera, and second, signals 
received by schools could be transmitted back to the crew. 
Frank Bauer KA3HDO felt the astronauts would like this. 


Dave Taylor W8AAS asked about the type of receiver schools 
would need and how signals would be uplinked. 
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Jean-Pierre Courjaud clarified that schools would have a 
narrowband ATV receiver that uses a USB dongle; this would 
bring the signal to the Surface Pro computer that Paolo 
Nespoli plans to fly on ISS, and modified mini-tutioune 
software would decode the uplink signal received from the L- 
band antenna. 


Dave Taylor inquired what new hardware would have to be 
tested and certified for flight. 


Jean-Pierre Courjaud said that Nespoli plans to take the 
Surface Pro, and to be tested and launched would be the USB 
interface that would work with the L-band antenna and serve 
as an L-band receiver with the Surface Pro. 


During Nespoli’s mission the mini-tutioune software could be 
uploaded to his Surface Pro. 


Oliver Amend DG6BCE planned to share the meeting 
discussion with Emanuele D’Andria |OELE and ask him and 
the committee, because the project originated with AMSAT- 
Italia, to give the plan, including what must be tested and 
launched, to Mark Steiner K3MS, chair of the ARISS- 
International Technical Evaluation & Support Committee. 


Read the full ARISS Meeting Minutes August 16, 2016 at 
http: //www.ariss.org/meeting- minutes/august-2016 


Amateur radio pioneer Arthur Lambriex, 
ON4FIN (Klaus, DL4KCK) 


Arthur, ON4FIN, was a farther colleague of Uwe Kraus, 
DJ 8DW, at the well known company Philips in The 
Netherlands some decades ago. 


These days he found old documents of his early ham radio 
activities and sent it to me by e-mail. 
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First steps in ATV 


In June 1956 Arthur succeeded in a first AM-ATV fast-scan 
contact under his call PAOLAM to another radio amateur near 
by, his self-made video camera is shown in a photo from 
1962. 


Color SSTV pioneering 1972 


The German DIN-A5 ham radio magazine QRV from J anuary 
1974 (Koerner publishing company was rivalling CQ-DL by 
DARC) reported about the “very first contact Europe - USA in 
color SSTV” on 1.1.1973 between W2DD and F6BD). 


Devices used were a self-made analog Slow-Scan-TV 
converter with P7 long-persistent phosphor picture tube from 
RADAR installations (also used in the commercial ROBOT 
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SSTV monitor) and a color photo camera with red, green and 
blue filters subsequently put between them (frame 
sequential) for multiple exposure records. As the chemical 
film had to be developed, some OM used a Polaroid-Camera 
for a faster full-color result. 


E20490£ 


> 
50 Jahre nach Zweiwegliberbrickung das Atiantik durch KW, Frankreich—-USA, SSTV- 
ichta 


Farbbild-Ubertragung Frankreich—-USA! S Unsere Titeigesetr 


28. Jahrgang 


Januar 1974 Nr.1 
Heftpreis 3— DM 


For production of frame sequential color SSTV pictures a 
modified black-and-white video camera with the usual scan 
rate of 8 seconds for one frame containing 120 lines and 120 
pixels put out audio varying between 1500 Hz (black) and 
2300 Hz (white). This sound was recorded on audio tape and 
repeatedly played back to the TX input in an SSTV QSO. 
Regular 1200 Hz synchronizing bursts at each line and frame 
start helped to tune the distant shortwave SSB receiver onto 
the correct QRG. 
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September 1972 
$1.00 


AMATEUR 
COLO 


This way Arthur as PAOLAM had a direct contact to 
W.H.DeWitt, W2DD, on April 9 1972 already, when he 
recorded WA2DD4s color SSTV picture and transmitted it 
back to USA. 


On April 30 1972 Arthur transmitted his first self-made color 
SSTV picture in return to WA2DD, who mentioned that in a 
five pages article on that mode in CQ magazine of September 
1972. 


Meanwhile Arthur is working in Belgium (retired) as ON4FIN 
with modern computer SSTV software like J] VCOMM by 
Eberhard, DK8]V, enabling better picture quality and 
resolution. 


See page. 


Digital storage on PC hard disk simplifies the picture 
exchange enormously, compared to those early days... 


Translations Klaus, DL4KCK www.agaf-ev.org The Radio Amateur's Journal 
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There are 12 days of Christmas and none of them fall in 
November, was the comment from my neighbour when he 
caught me putting up Christmas lights on the outside of our 
house in late November. 


What he did not know is that, yes it is still November, but 
that | had already received my first Christmas present! No it 
did not come tied up with string although | will explain. It did 
have strings! 


It came in a Jiffy bag from Mike G7GTN who has often been 
described as the CQ-DATV resident micro expert, and yes it 
was a micro module. The note was the 'strings' part - “make 
this do something with television for the next issue of CQ- 
DATV” (what was that TV programme called, was it 
“Challenge Anneka”) from memory | think she got a lot less 
demanding challenges. J ust when | thought my micro days 
were well behind me and | could slide quietly into anonymity. 


The module is the ESP 8266. Now | don’t normally disclose 
how much | spend on Christmas presents or indeed how 
much others have spent on me, but if | am going to summon 
up some enthusiasm amongst you for purchasing such a 
module and pitching in on this column then | feel you ought 
to know they are under £3. 


This is a complete micro with 4MB of Ram, I/O and Wi-Fi and 


USB connection, so it is not your normal run of the mill micro. 


It delivers a lot for a very low cost and | can well see why 
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Top View of the ESP8266 


Plugging it into the USB port of my PC was the easy part, but 
making contact with its WiFi was a little more complex, let 
me explain. 


| have a PC on my desk connected to a router, but | do not 
have a WiFi card in my PC and these micros don’t come 
shipped to connect to a router. They are the router, or web 
server might be the correct term. 


So | borrowed my wife’s iPad went into settings and asked it 
to look for a WiFi connection other than my router and it 
came up with a 192.168.4.1 so on the ipad | could then put 
that number into the browser and find the page it was 
generating. 


The settings mode allows you to switch between Station 
Mode and AP mode where it is the web server. On the 
settings page you can specify the network it should connect 
to at boot time. 


Mike is getting so excited about it. 
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172.16.0.184/settings x ¥ 
C 5 172.16.0.184/sett 
[VARS } [EDIT } [RUN }[[SETTINGS J} FILE MANAGER } 
ESP Basic 1.0 
Station Mode (Connect to your router): 


Name: 


Pass: 


Ap mode (ESP brocast out its own ap): 
Name: 


Pass: 


Log In Key (For Security): 
Log In Key: 


Save 


The ESP 8266 opening page 


You can also configure the device to start up in AP mode and 
set a network name and password for this. 


The login key allows you to secure the devices editor. If the 
device has been set it will then prompt you for a log in key, 
thereby allowing no one else to reach these pages. For me | 
chose Station mode. 


Now it has a new IP address, 192.168.0.23 (DHCP at work) 
and it sits powered by my USB, but | can see it on my PC 
browser and talk to it via my keyboard. This works best for 
my set up, but those of you with WiFi cards or have their own 
iPad, you may prefer it as shipped in web server AP mode. 


To progress any further you need to figure out how to talk to 
it as it does not come with an in built resident language. 
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| had fears here because my computer language skills are a 
little limited. | left the world of BASIC, C+ and Z80 machine 
code behind some years ago and have neglected keeping up 
with new and emerging languages such as Python. 


Well like Indiana J ones | hate snakes. 


The option for a resident language came in the shape of ESP 
BASIC. Now that makes a welcome change for me and | 
suspect quite a few others out there who grew up with 
computers that had a resident BASIC. Remember the BBC, 
Spectrum, and even Q BASIC on the PC? Happy days are 
here again. The EPS module needs flashing to provide it with 
resident EPS BASIC that is resident even if the power is 
removed. 


To flash the module you need to go to the flash links and 
download the Windows Flasher (Sorry lan | am sure there is 
a way to do this in Linux), follow the instructions and from 
memory the LED flashes on the module as it accepts the 
BASIC Language Code. 


Ok, my next step was to find some proven BASIC code to put 
in the micro and see if it will run. All programming is done in 
the web browser. No need for a USB to serial converter, just 
open your browser and type in the IP address of the module, 
insert the Basic on the editing page, save and run. 


This brings us to the clock link which is BASIC coding for an 
analogue clock. Using cut and paste, | copied the code into 
the editor page, saved it and ran it. 


There was nobody more surprised than me when the clock 
appeared in my browser telling the correct time! Could this 
code be changed to look like the famous COX VTR clock? If 
so, might that be the answer to my challenge Anneka? Watch 
this space. 
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Graphic Clock 


ESP8266 running the analogue clock programme 


Ok, onward and upwards. TV TX links takes you to a guy who 
has turned the ESP 8266 into a TV transmitter. Now | wish | 
had kept that VHF television set, but alas let me soldier on at 
a lower level and look at the I/O for this device. 


It does have a lot of |/O some of it dedicated some of it not 
and has warnings of 3.3v so presumably we have a logic level 
problem for TTL, but if we are looking at output only and 3.3v 
is logic 1 then if we interface this to CMOS on a 5v power rail, 
CMOS changes logic level at half the power rail, say 2.5v, will 
this not interface into Richard’s video switcher? This being the 
one that was featured in the last two issues of CQ-DATV. 


Could we not have a 3 input video switcher interfaced to this 
small micro and if so, where will that take us? Well, for a 
start, a mini ATV repeater maybe? 


Let’s draw a flow chart showing the logic of a dual band ATV 
repeater. 


CQ-DATV 43 - January 2017 


Things always look clearer when we have a flow chart, three 
output lines two for the video switcher and a third for a Morse 
ident. 


Hopefully the tone generator can be in the software, but if we 
are struggling on the small micro, it could be a hardware tone 
generator, just commanded by the micro on its third output 
line. 


If we still have output lines left then one to flag which 
receiver we accessed on, so as to select a test card that 
would indicate which RX was accessed on RX carrier drop. It 
would need a video detector on the output of both to deliver 
a logic level when video and possible AGC are present. 


DEVKIT 


= 


giis 
31/2 


GPIO2 


w 
w 
= 
w 
w 
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DO(GPIOIG) can only be used as gpio read/write, no interrupt supported, no pwm/i2c/ow supported. 


Hardware view of the ESP 8266 
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Reset 


Jl timer 
Y 
Switch Video to Testcard s 


Send morse ident 


Check video yes Switch video 
input RX1 so BX? 
P Decrement 
timer 


no no 
yes | 
Check video 


Switch video 
input RX2 to RX 2 
Decriment 
timer 
Decrement 
timer 


CQ-DATV ESP Repeater Logic 


Add a little audio magic and on this point | would always say 
never switch the audio mix it with the ident and then when 
one channel is in operation with video the other input would 
still have audio access. 


So a proposed ATV repeater hardware duplex QSO can take 
place on audio. Useful for duplex and would be viewers can 
hear both halves of the QSO without additional hardware. 


| have seen this audio mix idea in operation at Heinz 
DC6MR’s QTH via his local repeater and it worked well, but | 
must add you need receivers with a good audio squelch. 


Have | met challenge Anneka? Well | hope | have presented 
some ideas. | might be wary of meeting the postman and 
especially if he is carrying a Jiffy bag. 


Like every idea | hope it opens a door for others to step 
through and if you do please share it with CQ-DATV readers, 
they are a friendly lot. 
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¢ Flash Link: https://www.esp8266basic.com/download.html 

¢ Clock Software: https://www.esp8266basic.com/graphic- 
clock-example.html 

¢ BASIC Examples: 
https://www.esp8266basic.com/examples. html 

¢ TV TX 1 VHF TV required: 
https://www. youtube. com/watch?v=SSiRkpgwVKY 

¢ TVTX2 VHF TV required: 


http: //hackaday.com/2016/03/01/color-tv-broadcasts- are- 
esp8266s-newest-trick/ 


¢ ESP BASIC: 


https://docs.google.com/document/d/1EiYugful2X2_pmfm 
u2019CcLXOALgLM4r2YxKYy]J on8/pub 


Other useful links 


¢ Forum Help: 


http://www.esp8266.com/ viewtopic. php?f=40&t=6732 


¢ Driving an LED light strip: 


https://www. youtube. com/watch?v=7Dv70ci-MOw 


¢ Nice demo: 


O/l dS3 


https://www. youtube. com/watch?v=fVpAN3adK9A 
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Richard Carden hella and Mike Stevens G7GTN 
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In the last issue of CQ-DATV Richard VK4XRL and Mike 
G7GTN added to the switcher project to provide an additional 


video channel again based on the 74HC4351 and proven 
video op-amp combination. 
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In this edition we will add a small On Screen Display (OSD) 
module for your Captions or Callsigns. It will no doubt be 
familiar to many of you as the cheaply available eBay type 
called the Minim and intended originally for the model flying 
hobbyist market. This was found to be the perfect companion 
to the switcher design being easily controlled via a one pin 
serial connection from the Nano controller micro. 


-_ // [{ 
ihe a 7 


. . 
—— at PR / 


~~ 


Ay 


or 
eves 


aA 


AA 
ue “ 


= a! 4 
:' = | se | et 
th i _- Sy 
aS 3 CCW / 


2cmXB8cm 22492AR-17 


CQ-DATV 42 - December 2016 


For this part we have to do some basic setup firstly on the 
OSD to change the font or character set in to something that 
is applicable for our actual application. The OSD module 
needs to be connected to your computer via a USB to Serial 
TTL adaptor; both an FTDI and also CH340G device have 
been used with good success by us. 


Within the code download for this article you will find a sketch 
called MAX7456FONTS.ino which you need to upload to the 
OSD module. Once this is running from a terminal program 
such as Tera Term you select a font file that you wish to 
download which is then stored in NVRAM, the one we have 
supplied has been already modified by us to include a few 


more icon style graphics characters that might have uses 
later on. 


© COMS:9600baud - Tera Term VT _ O x 
File Edit Setup Control Window Help 


HAX?7456 OSD Hodule Font Changer 
For Article in CQ-DATY Edition 12 
htto://uuy.cq-daty.nobi/ 


Ready for Font File dounload 


Send the FONT.ncn File Using the Send File Option 


During dounload do not distrurb the 080 Hodule 
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Once this has completed (allow just over two minutes for this 
process) once the countdown of the percentage complete 
gets to 99% pressing the return key you will see a display of 
all the new fonts we have just downloaded as in Figure2 with 
a video monitor connected to the output. 


You may now upload the second supplied sketch for the 
project called OSDCONTROL.ino on to this module this is 
where you enter your required Captions or Callsigns along 
with the screen location you would like them to be displayed 
on. 


You may also change two additional bits (in software) to turn 
them on to give either blinking or inverted text effects if so 
required. Full details are provided within the comments 
section of the code which further describes this in more depth 
than space would allow us here. 
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The two elements of the project communicate using a simple 
ASCII command set the new OSD module just being setup to 
act on a received serial command. The switcher of course 
also needs some new code to allow us to select which caption 
we would like to display. The most obvious choice for us was 
to make use of the Teletext coloured buttons (Fasttext) to 
allow the selection of four captions. 


Caption number one controlled by Teletext RED has been 
already programmed to time out after 1 minute making it 
ideal for an auto Callsign type display. The other three need 
to be user cleared from the screen using the VOL minus (-) 
button when no longer required on your TX output video 
source. 


The selected caption number will be shown on the LCD for a 
few seconds before going back to the previous source 
information display. The switcher also needs to be uploaded 
with new control code called SW8300.ino to now have the 
facility to control these on-screen captions. 


Using the ASCII Command set we can simplify positioning the 
Captions with the correct screen locations by using the 
Arduino IDE Serial Monitor, where a small menu option will 
appear when set to 9600 baud rate. So you adjust the screen 
positions and upload for testing using the numbers all 
prefixed with a C from 1 - 4 (remembering that caption 1 
does already have a one minute timeout placed on it). This 
should provide an easier way of setting up your captions 
before we then move on and connect the OSD module to the 
actual physical Switcher unit. 


The only required hardware connection between these two 
modules is a single cable from the Nano main controller serial 
TX pin (Digital D1) to the RX Input on the OSD, you should 
also make a Ground connection to the OSD from the Nano 
micro controller this is further depicted in Figure3 for the 
sake of completeness. 
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SWITCHER 
JP1 CON2 
TX 2 1 RX 
1 2 
GND GND 
CON1 JP2 
GND 


FIGURE 3- OSD SWITCHER INTER CONNECT 


Whilst this could be perceived as a somewhat complex 
addition, due to the three step operation of firstly 
downloading the fonts and then now two sets of control code 
it is very much the opposite when you follow all the 
instructions in a stepwise manner. 


One caution that should be made is about how you power the 
MAX7456 OSD side - just because the MAX7456 has an on 
board linear regulator any voltage above +12V is a bad idea, 
my own personal preference now is to power this from +9V 
with the Micro ATMEGA328 portion of course only being feed 
with a clean +5V and stable supply line. 


Audio VU Meter Addition 


We wanted to have even the basic ability to be able to 
monitor audio levels, given that we are only using a (16X2) 
LCD this presented an issue. A further engineered solution is 
to employ a larger display and have this always visible on the 
display using two lines. 


Our solution involves a push to make button to call and also 
dismiss this feature when no longer required. We need firstly 
to convert audio signals in to a level that can be processed by 
the ATMEGA328 internal Analogue to digital converter (ADC 
for short) 


Audio input is feed to the level calibration adjustment before 
feeding the op amplifier 1C1. 
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D 


GND 
This can be any single op amp like that shown or a dual op 
amplifier such as a LM 883 etc. The gain is set to around 3.7v 
and runs from the 10v Vin supply so that no clipping of the 
audio waveform takes place. 


C2 feeds a voltage detector consisting of Dl and D2 which is 
wired as a voltage doubler, while R6 provides the load and C3 
and R6 form the time constant for the rate of change as seen 
on the LCD. 


As push-buttons actually bounce before the settle time we 
have a parameter (in milliseconds) that you can tune to the 
actual button you use. This can be found on line number 145 
of the code. 


Samples of on screen captions can be seen in the pictures on 
the next page. 


In part four we will provide a pi Zero Testcard Generator. 


My thanks to Mike G7GTN for his development of the 
software. 
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CLAMPING 
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iv-AMATEUR 


Zeitschrift fur Bild- und digitale Daten-Ubertragung im Amateurfunk 


Aus dem Inhalt: EDITORIAL: ,Yes, we can!" * Neues DATV-Relais OE3NXK « 


Bericht: 30. Medientage Miinchen * Neue Ideen fiir HamTV 
EMVG-Novelle im Bundestag * Bruchsal calling OR4ISS « 
DATV-Relais-Verlinkung * HAMNET und Internet aktuell « 
Amateurfunk-Pionier Arthur Lambriex, ON4 FIN 


ry 


TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to NOTE new URL 
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DATVtalk15 - vMix Video Mixer for DATV 


by Ken W6HHC 
Reproduced from the Orange County Amateur Radio Club 
newsletter. www.W6ZE.org 


The vMix software is a good companion software application 
program that allows the user to switch and mix between 
different cameras/video-files and also do special video- 
effects, including “green screen”. 


It works well with ham radio Digital-ATV (DATV) activities. 
Perhaps the best part is that the entry-level software 
package, called vMix Basic, is free to download for SDTV 
format video (Standard Definition) from vMix.com. 


This DATVtalk article is NOT a tutorial on how to use vMix 
(there are tons of tutorial-videos on YouTube to walk you 
through the steps), but rather this article is an overview of 
the many concepts that vMix brings to the user. This article is 
written from my experience with the DATV-Express DATV 
transmitter product, but is also applicable to other ham radio 
DATV product lines that are compatible with vMix. 


Which vMix Product to Get? 


vMix Basic is a free video-mixer-editor software package for 
SDTV format video (Standard Definition) that is available 
from vMix.com. 
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Important Note: 
Please visit the Download page and try out vMix using our FREE 60 Day Trial before purchasing to ensure vMix supports your computer hardware. 


vMix is available in six editions. Each purchase does not expire and Includes Free Version Updates for one year from the date of purchase. 
Please visit our Knowlecige Base for answers to common questions, including: Which edition of yMix do | need? 


Click the button below to pay via Credit Card, PayPal, Bank Transfer or Purchase Order 


meen Gamal [54] (cad [xx] PayPar 


FREE $60 USD $150 USD $350 USD $700 USD $1200 USD 
Total Inputs () a a 1000 1000 1000 1000 
Camera / NDI Inputs () 2 3 1000 1000 1000 1000 
Maximum Resolution 768x576 1920x1080 768x576 1920x1080 4096x2160 4096x2160 
Overlay Channels 1 1 4 4 4 4 


FigueOl1 - The array of vMix products - including free 
vMix BASIC 


There are more- professional HDTV products that are available 
for sale, including the vMix Basic HD for US$60. See Figure01 
for array of vMix products. The download you want is 
currently called vMix 17 


The free video- editing software allows you to: 
1. support one or two USB-cameras 


2. use a JPEG file as a “Test Pattern” video source 

3. switching between the two video sources (see Figure02) 
4. adding a better-looking call-letters- overlay 

5. try “green-screen” video tricks 


The vMix Main Screen 


The screen-capture in Figure02 shows the normal screen to 
operate vMix. 


The large window in the upper left is called the Preview 
Window. The large window in the upper right is called the 
Live Video Window. 
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FigureO2 - An example of vMix Basic video Main 
Screen with one camera (in Preview) and a “Test 
Pattern” J PEG (in Live Window) 


The two smaller screens in the lower left are where you bring 
in new cameras and video to look at..and then select for 
Preview. The free vMix Basic only allows three video sources 
to be viewed in the lower-left. More- professional products 
available for sale can allow more video sources to be viewed 
here. 


vMix Preview Window 


The Preview Window allows you to queue up a number of 
video sources and have next selected video ready to become 
“Live” at the push of a button. What can be selected for 
display here can be cameras, video files, J PEGs, and 
PowerPoint slides for a slideshow video stream. 
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Queue and Preview Inputs/Clips 


- Live video sources 
- Video Files 

- Images 

- Lower Third Titles 
- Powerpoints 


4 Os) :18/ 14:07 


vVMix Live Production Software - General Overview & Demonstration 
Tutorial 
FigureO3 - Main capabilities of the Preview Window 


You will be able to switch from “Preview” to “Live” by clicking 
a single button. 


vMix Live Program Video Window 


The Live Video Window displays the actual video that you 
have chosen to transmit or stream out (Figure04). 


vMix Input Selection List 


When setting up a Preview Window for the correct camera 
and microphone, the user just presses the ADD INPUT button 
in the lower left corner of the Main Screen. 


A long list of choices for video sources and audio sources will 
appear as shown in FigureO5. 
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Live "Program" Video 


- Live Web Streaming 
- Video Recording 
- Full Screen Output 


14 Bm Os) Ss1:34/ 14:07 


vMix Live Production Software - General Overview & Demonstration 
Tutorial 


Figure04 - Main capabilities of the Live Program Video 
Window 


Here is a partial list of inputs to vMix that can be selected: 
¢ Video files 


« DVD 

¢ Cameras 

e NDI allows Skype as input 

e JPEG file (as Test Pattern, etc) 
¢ A slideshow of J PEG files 

¢ Audio files 

¢ Microphones 

e Adding Title overlays 

¢ Your web browser 


FigureO5 (Right) - List of input sources available to be 
selected by DATV users. 


CQ-DATV 43 - January 2017 


Input Select 
Video 
DVD 


List 


Camera: 


Input 


Resolution: 


fi 
c 
m 
SI 
LE 
5 
A 
= 
are 


Camera 


NDI / Desktop Capture 


> 
y 


je 


Stream 
Instant Replay 
Audio Input 
Image Sequence ? Stinger 
Video Delay 
Image 
Photos et S | 
PowerPoint 
Colour 
Audio 
a 
Audio Input <9 Mi i rf 
Title / X4ML 
Flash / RTMP 
Virtual Set 


Web Browser 


Audio Device: 


Logitec 
Default 
64048 
s oe 


MJPG 


Built In 


Page 23 


One important concept about configuring your camera in vMix 
is selecting the correct frame rate. The selected framerate for 
vMix is ALWAYS set to equal the framerate being output from 
the camera, NOT the framerate that you want to transmit via 
DATV. The vMix tutorials on YouTube spend a lot of effort to 
explain that: 

¢ PAL = 25p (progressive output fps) 

¢ PAL = 50i (interlaced output fps) 

« NTSC = 29.9p (progressive output fps) 


¢ NTSC = 59.9i (interlaced output fps) 


vMix Titles 


vMix has the ability to allow you add a “title overlay” to your 
video. | personally do NOT like this feature very much, 
because it takes up too much room on the screen and is too 
fancy for my style. 


Wé6HHC 


Orange, Callfornia 


on ry Dai ria 
a vi 


FigureO6 - Using the vMix Titles feature to overlay 
your transmitted video stream 
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Green Screen Effects 


A neat feature of vMix is to create “green screen” tricks to 
combine a live camera shot (perhaps a talking presenter in 
the studio) with a video clip of a faraway place. As shown in 
FigureO7. There are three parts: 


00:00:00 / 00:00:20 / 00:00:20 


The studio camera video presenter stands in front of 
an actual green sheet 


FigureO7 (above) continued next page 


Part 2 and 3 top left and right respectively 
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00:00:00 / 00:00:20 / 00:00:20 


The vMix function makes a good companion software package 
for Digital-ATV. The cost of the entry level vMix Basic product 
(SDTV) is free. The cost of the vMix Basic HD product (HDTV) 
is reasonable at US$60. vMix is very useful if you have more 
than one video camera being used for DATV transmissions. Or 
if you use One camera and want to switch to a Test Pattern 
sometimes or want to switch to a slideshow sometimes. vMix 
is a much better product than an old EMPREX model BMP-001 
media box for producing DATV slideshows/test- patterns from 
J PEGs. 


The author may be contacted at 


CQ-DATV 43 - January 2017 


vMix Product descriptions, prices and downloads: 


vMix tutorials (including YouTube) on how to use features: 


and 


British ATV Club - Digital Forum: 
CQ-DATV online (free monthly) e-magazine: 


¢ Orange County ARC entire series of newsletter DATV 


articles and DATV presentations: 
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More Efficient Mobile Encodes for 


Netflix Downloads 


By Andrey Norkin, J an De Cock, Aditya Mavlankar and 
Anne Aaron 


Last January, Netflix launched globally, reaching many new 
members in 130 countries around the world. In many of 
these countries, people access the internet primarily using 
cellular networks or still-developing broadband infrastructure. 


Although we have made strides in delivering the same or 
better video quality with less bits (for example, with per-title 
encode optimization), further innovation is required to 
improve video quality over low-bandwidth unreliable 
networks. 


In this blog post, we summarize our recent work on 
generating more efficient video encodes, especially targeted 
towards low- bandwidth Internet connections. We refer to 
these new bitstreams as our mobile encodes. 


Our first use case for these streams is the recently launched 
downloads feature on Android and iOS. 


What’s new about our mobile encodes 


We are introducing two new types of mobile encodes - AVCHi- 
MobileVP9-Mobile. The enhancements in the new bitstreams 
fall into three categories: 


(1) new video compression formats 
(2) more optimal encoder settings 
(3) per-chunk bitrate optimization 


All the changes combined result in better video quality for the 
same bitrate compared to our current streams (AVCMain). 
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New compression formats 


Many Netflix-ready devices receive streams which are 
encoded using the H.264/AVC Main profile (AVCMain). This is 
a widely-used video compression format, with ubiquitous 
decoder support on web browsers, TVs, mobile devices, and 
other consumer devices. However, newer formats are 
available that offer more sophisticated video coding tools. 


For our mobile bitstreams we adopt two compression 
formats: H.264/AVC High profile and VP9 (profile 0). Similar 
to Main profile, the High profile of H.264/AVCenjoys broad 
decoder support. VP9, a royalty-free format developed by 
Google, is supported on the majority of Android devices, 
Chrome, and a growing number of consumer devices. 


High profile of H.264/AVC shares the general architecture of 
H.264/AVC Main profile and among other features, offers 
other tools that increase compression efficiency. The tools 
from High profile that are relevant to our use case are: 

¢ 8x8 transforms and Intra 8x8 prediction 


¢ Quantization scaling matrices 
¢ Separate Cb and Cr control 


VP9 has a number of tools which bring improvements in 
compression efficiency over H.264/AVC, including: 
¢ Motion-predicted blocks of sizes up to 64x64 


¢ 1/8th pel motion vectors 

¢ Three switchable 8-tap subpixel interpolation filters 

¢ Better coding of motion vectors 

e Larger discrete cosine transforms (DCT, 16x16, and 
32% 32) 

e Asymmetric discrete sine transform (ADST) 

¢ Loop filtering adapted to new block sizes 

¢ Segmentation maps 
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More optimal encoder settings 


Apart from using new coding formats, optimizing encoder 
settings allows us to further improve compression efficiency. 
Examples of improved encoder settings are as follows: 
e Increased random access picture period: This parameter 
trades off encoding efficiency with granularity of random 
access points. 


¢ More consecutive B-frames or longer Alt-ref distance: 
Allowing the encoder to flexibly choose more B-frames in 
H.264/AVC or longer distance between Alt-ref frames in 
VP9 can be beneficial, especially for slowly changing 
scenes. 


¢ Larger motion search range: Results in better motion 
prediction and fewer intra-coded blocks. 


¢ More exhaustive mode evaluation: Allows an encoder to 
evaluate more encoding options at the expense of compute 
time. 


Per-chunk encode optimization 


In our parallel encoding pipeline, the video source is split up 
into a number of chunks, each of which is processed and 
encoded independently. 


For our AVCMain encodes, we analyse the video source 
complexity to select bitrates and resolutions optimized for 
that title. Whereas our AVCMain encodes use the same 
average bitrate for each chunk in a title, the mobile encodes 
optimize the bitrate for each individual chunk based on its 
complexity (in terms of motion, detail, film grain, texture, 
etc). 


This reduces quality fluctuations between the chunks and 


avoids over-allocating bits to chunks with less complex 
content. 
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Video compression results 


In this section, we evaluate the compression performance of 
our new mobile encodes. The following configurations are 
compared: 
e AVCMain: Our existing H.264/AVC Main profile encodes, 
using per-title optimization, serve 


¢ AVCHi-Mobile: H.264/AVC High profile encodes using more 
optimal encoder settings and per-chunk encoding. 


e¢ VP9-Mobile: VP9 encodes using more optimal encoder 
settings and per-chunk encoding. 


The results were obtained on a sample of 600 full-length 
popular movies or TV episodes with 1080p source resolution 
(which adds up to about 85 million frames). We encode 
multiple quality points (with different resolutions), to account 
for different bandwidth conditions of our members. 


In our tests, we calculate PSNR and to measure video quality. 
The metrics are computed after scaling the decoded videos to 
the original 1080p source resolution. 


To compare the average compression efficiency improvement, 
we use Bjontegaard-delta rate (BD-rate), a measure widely 
used in video compression. BD-rate indicates the average 
change in bitrate that is needed for a tested configuration to 
achieve the same quality as the anchor. 


The metric is calculated over a range of bitrate-quality points 
and interpolates between them to get an estimate of the 
relative performance of two configurations. 


The first graph (next page) illustrates the results of the 
comparison. The bars represent BD-rate gains, and higher 
percentages indicate larger bitrate savings. AVCHi-Mobile 
streams can deliver the same video quality at 15% lower 
bitrate according to PSNR and at 19% lower bitrate according 
to VMAF. 
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AVCHi-Mobile vs. AVCMain 


VP9-Mobile vs. AVCMain 


The VP9-Mobile streams show more gains and can deliver an 
average of 36% bitrate savings according to PSNR and VMAF. 
This demonstrates that using the new mobile encodes 
requires significantly less bitrate for the same quality. 


Viewing it another way, members can now receive better 
quality streams for the same bitrate. This is especially 
relevant for members with slow or expensive internet 
connectivity. 


The next graph illustrates the average quality (in terms of 
VMAF) at different available bit budgets for the video 
bitstream. For example, at 1 Mbps, our AVCHi-Mobile and 
VP9-Mobile streams show an average VMAF increase of 7 and 
10, respectively, over AVC- Main. 


These gains represent noticeably better visual quality for the 
mobile streams. 
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VMAF 


— AVC-Main — AVCHi-Mobile 


= VP9-Mobile 
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How can! watch with the new mobile encodes? 


Last month, we started re-encoding our catalogue to 
generate the new mobile bitstreams and the effort is ongoing. 


The mobile encodes are being used in the brand new 
downloads feature. 


In the near future, we will also use these new bitstreams for 
mobile streaming to broaden the benefit for Netflix members, 
no matter how they’re watching. 


Source: http://techblog.netflix.com/2016/12/more- efficient- 
mobile-encodes-for. html 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 


web site to check to see if there is a later edition available. 
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Editorial 


As CQ-DATV starts its 5th year of 
production, the team thought it would 
be interesting to look at where we 
started. 


In Issue 1 John Hudson G3RFL set out 
his plan for an ATV repeater for 
Lancashire and in each issue it grew as 
he developed practical solutions to the 
engineering problems. 


These solutions were often unique and bespoke as he went 
where others feared tread, with ideas like using a YIG for the 
transmitter, something that, as far as we know, has not yet 
been implemented anywhere else for an ATV repeater. Today 
GB3FY is still running and it is the centre piece for an ATV 
community that has developed and grown around it. 


Mike G7GTN has also written a contribution to our new 
section “Micro Corner” and is looking at motherboards and 
other accessories for the small EPS micro 

Trevor has weighed in with an I12C port for the ESP micro and 
some BASIC that can be used to control a repeater via the 
internet. It’s interesting looking back at BASIC as a 
programming language. For those of us old enough to 
remember the 70’s, it was a resident language on all the 
home computers from Spectrum’s to the BBC micro’s and was 
even available on the early PC’s and called Q Basic. 


This was an interpreted language which was converted from a 
humanly understandable language to computer 
understandable code, when the run command was 
implemented. This had advantages and disadvantages. The 
major disadvantage was it was slow running. 
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The major advantage was it ease in editing and customising 
as it was source code. This also gave it commercial 
disadvantages and so versions of BASIC that would compile a 
separate less understandable code, that would run faster and 
when distributed enabled programmers to keep the more 
understandable source code under wraps. 


Interesting that it has reappeared for running the ESP micro 
module. So, for some of you writing this code might be a step 
back, for others it might be something you missed in your 
formative years. Either way it is a door into programming and 
enables readers to put micro based projects together without 
needing to understand the lower level programming of PIC’s. 


Also in this edition we have Pierre HB9IAM looking DATV 
express and Rudi Pavi€ S58RU looking at ATV in Slovenia. 
From everybody in the editorial office we would like to extend 
a warm welcome and say thank you for taking the time to put 
an article together for all our readers. 


Somebody you are more used to seeing is Ken W6HHC, Ken 
has sent in his December DATV express update, including the 
news that Charles G4GUO is now officially taking a rest from 
the DATV-Express project for a few months. Charles, it’s a 
well deserved rest. 


Enough from the editorial team. Please sit back and enjoy 
CQ-DATV 44 and lets all see what the second issue of the 
new year has to bring. 


CQ-DATV Production team 
Please note: articles in this magazine are provided 


with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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DATV News 


DATV - Digital ATV 


The DATV-Express project team has now run out of boards 
again. We never expected that so many people would try to 
order boards, so soon. As of today, Art WA8RMC has shipped 
out all 48 working boards. These include shipping boards to 
all of the PayPal orders that had been received from those 
“on the standby list” by the January 10 ordering deadline. 
There are only two boards remaining after failing the hot/cold 
heat cycling tests that Art performs on all production 
boards... we will probably reserve those as spare boards. 


We are pleased to say we have already started to purchase 
blanks and component parts in order to build up another 
production DATV-Express boards. 
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We are sorry to announce that the PayPal ordering button IS 
BEING REMOVED from the www.DATV-Express.com web site. 
We will again allow ordering by PayPal after this next 
production build has been assembled and tested. 


“Project speed set to Working Hard on production”...de 
Ken W6HHC 


Google’s new image compression tech 
Saving you bandwidth through machine learning! 


Photographers of all specialities, skills and genres have long 
made their home on Google+, sharing their work with a 
supportive community. Whether it’s of toys, travel or street 
art, each photo has a unique story to tell, and deserves to be 
viewed at the best possible resolution. 


Traditionally, viewing images at high resolution has also 
meant using lots of bandwidth, leading to slower loading 
speeds and higher data costs. For many folks, especially 
those where data is pricey or the internet is spotty, this is a 
significant concern. 


To help everyone be able to see the beautiful photos that 
photographers share to Google+ in their full glory, we’ve 
turned to machine learning and a new technology called 
RAISR (Rapid and Accurate Super Image Resolution). 


RAISR, which was introduced in November, uses machine 
learning to produce great quality versions of low-resolution 
images, allowing you to see beautiful photos as the 
photographers intended them to be seen. 


By using RAISR to display some of the large images on 


Google+, we’ve been able to use up to 75 percent less 
bandwidth per image we've applied it to. 
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ORIGINAL RAISR 


1000 x 1500, 25kb 


1000 x 1500, 100kb 


..and uses RAISR to restore 
detail on device 


Nae Instead of requesting a 
full-sized image, G+ requests 


just 1/4th the pixels... 


While we’ve only begun to roll this out for high-resolution 
images when they appear in the streams of a subset of 
Android devices, we’re already applying RAISR to more than 
1 billion images per week, reducing these users’ total 
bandwidth by about a third. In the coming weeks we plan to 
roll this technology out more broadly — and we’re excited to 
see what further time and data savings we can offer. 


Source: Google Blog 
https: //www.blog.google/products/google- plus/saving- you- 
bandwidth-through-machine-learning/ 


Compute Module 3 Launch! 


The idea of the Compute Module was to provide an easy and 
cost-effective route to producing customised products based 
on the Pi hardware and software platform. The thought was 
to provide the ‘team in a garage’ with easy access to the 
same technology as the big guys. The Module takes care of 
the complexity of routing out the processor pins, the high 
speed RAM interface, and core power supply, and allows a 
simple carrier board to provide just what is needed in terms 
of external interfaces and form factor. 
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The module uses a standard DDR2 SODIMM form factor, 
sockets for which are made by several manufacturers, are 
easily available, and are inexpensive. 


In fact, today we are launching two versions of Compute 
Module 3. The first is the ‘standard’ CM3 which has a 
BCM2837 processor at up to 1.2GHz with 1GByte RAM, the 
same as Pi3, and 4Gbytes of on- module eMMC flash. The 
second version is what we are calling ‘Compute Module 3 Lite 
(CM3L) which still has the same BCM2837 and 1Gbyte of 
RAM, but brings the SD card interface to the Module pins so a 
user can wire this up to an eMMC or SD card of their choice. 


, 


m 


Back side of CM3 (left) and CM3L (right). 


We are also releasing an updated version of our get-you- 
started breakout board, the Compute Module |O Board V3 
(CMIO3). 
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This board provides the necessary power to the Module and 
gives you the ability to program the Module’s flash memory 


7 NIM - SHARP/Samsung 
===] nitioune® wp hebat Wrote 


00156 01255000 
(for the non-Lite versions) or use an SD card (Lite versions), | i=} 10000000 
1255p MHz 


access the processor interfaces in a slightly more friendly 
fashion (pin headers and flexi connectors, much like the Pi), 
and provides the necessary HDMI and USB connectors so that 
you have an entire system that can boot Raspbian (or the OS 
of your choice). This board provides both a starting template 
for those who want to design with the Compute Module, and 
a quick way to start experimenting with the hardware, and 
building and testing a system, before going to the expense of 
fabricating a custom board. The CMIO3 can accept an original 
Compute Module, CM3, or CM3L. 


CM3 and CM3BL are priced at $30 and $25 respectively 
(excluding tax and shipping), and this price applies to any 
size order. 


Source: https://www.raspberrypi.org/blog/compute-module- 
3-launch/ — — 
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- A click on vu-meter « TimingLock » changes the DVB Q-DA i VA 
mode(DVB- S, S2, Auto) 
- A click on vu-meter « CarrierLock » asks a new lock (= « dotMOBI 


lsearch ») 
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In 1990 transmitting TV picture on 70cm was forbidden, so 
we began to build FM transmitters for the 23cm band. Mr. 


By Rudi Pavlic SS8RU Mijo Kovacic (S51KQ) published some ATV designs, and soon 
after a lot of ATV equipment was built making a good starting 

More than 30 years ago, when the first video cameras point for the overall ATV activity in Slovenia. Thanks to Mr. 

appeared on the market, the first individuals began to build Mijo we took part in the [ARU ATV contests. Later on he 

their ATV transmitters for the 70cm band. In Eastern Slovenia organized S5 ATV contests through for several years, with 

the ATV pioneers were S59DBC ( ex YU3DBC ) and $51ZO Mr. more then 20 competitors per contest. 


Joze from Radio club Murska Sobota. Soon after, Mr. Stefan 
from Ljutomer S51L ( ex YU3ULU ) joined. 


At the same time, Mr. Dolfe ( S52DS ex YU3OUX ) built the 
AM ATV transmitter using the same design plan from “UKW 
/Berichte”. He tried to find any contacts in Italy, but nobody 
was found. Mainly, the ATV activity included transmitting from 
the driving car and recording the same on the VCR at home. 


Wy . Fe 


Since 1994 he has published |ARU ATV News. He uploaded it 
on BBS over the Packet Radio. In 2002 he published the web 
site ( | kq/), which is online all the 
time. The ATV news with nice graphic editing are published in 
form of an e-magazine. These news items were a learning 
source for ATV activity in S5, in the past. 


¥ 


i 


At that time we kept the regular technical meetings in 
Trojane, where the awards from ATV competitions were 
handed out. Since 1993. when the first ATV Repeater in Celje 
( S55TVA ) was built up to 2010, there were up to 11 ATV 
repeaters active in S5. Later on, the interest for the ATV 
activity decreased and most of repeaters were shut down. 
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Mr. Darko ( OE7DBH ) built excellent ATV repeater, which 
covered the whole Istria, part of Slovenia and the North of 
Italy from the Uéka summit. Because of the landscape 
configuration, the signal was not seen at the coastal area, so 
Mr. Mauro ( |V3WS] ) and Mr. Elizej ( SS7AZW ) built the 
repeater SS5TVJ on Malija just above Izola, which later was 
moved by Mr. Maks (S53KP) to the more suitable location on 
Elerji. 


The latest upgrades include the digital 23cm and 3cm 
repeater. At the moment only the following repeaters are 
active in Slovenia: S55TVJ ( QTH Elerji , sysops |1V3WS]J and 
S58RU ), SS55TVG ( QTH Trnovo sysop S57MSL ), SS5TVX ( 
QTH Korada sysop S52DS ) and S55TVL ( QTH Globoka sysop 
SSL): 


Since 2003. the DVB-S repeater on Pohorje is active. The 
following year Mr. Mijo ( S51KQ ) activated repeater SSTVA 
using the laso DVB-S mode. 
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By the development of the digital TV, we recognized the 
advantage of the DVB-T transmitting. Accompanied by Mr. 
Alessandro ( |W3RMR ), who began to use this mode in Italy 
and with Mr. Mauro ( |V3WS]J ) we began to build the DVB-T 
converters. 


At the moment in Slovenia there are two DVB-T repeaters. 
The first one on Elerji and the second one is a transponder 
S55TVG. 


Mr. Mauro ( |V3WS] ) uploaded the web site 

. This web site includes the published projects, 
tests and events about ATV activity in county Friuli Venezia 
Giulia and Slovenia. 


Each year we have friendly meetings and contacts between 
the radio amateurs from the two countries. 


S5 ATV team 
Page 8 
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Micro Corner - ESP BASIC 


By Trevor Brown 


"Il can sit in my local coffee shop with my smart phone and 
control a repeater anywhere in the world, using this logic!" 


In CQ-DATV 43 we introduced the low cost ESP 8266 module 
that can be flash programmed to run a resident ESP BASIC 
programming language and promised you some TV 
applications. 


Continuing on the ATV repeater then, let’s have a look at 
using this rather clever module to provide |2C control for an 
ATV repeater via the internet. 


With this module installed at the repeater end. | can sit in my 
local coffee shop with my smartphone and control that 
repeater. My coffee shop can be located anywhere in the 
world providing it has an internet connection. All | need on 
my smartphone is a browser. 


| have used the word control because we are in Micro Corner 
and | think that this is the place to explore control. | am sure 
some of you would like Smartphone repeater access and 
those days are not too far off, because they already exist for 
voice repeaters. 
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RX1 Video 


RX2 Video 


Directional 


ww 


Control ! { Internet \ 
_ +—> Router 
: . (Port Fowarded) | _ va 


Directional Wi-fi 
Info connection 


Operation overview 


But for now can we focus in using the internet to control an 
ATV repeater, rather like we use DTMF tones, which are now a 
little long in the tooth and are a one way communication, 
which has limitations, both as a diagnostic tool or a way of 
say controling an aerial, which might be pointing the wrong 
way and stopping acces that is required to use DTMF tones to 
move it. 


Let's start this issue by adding some |2C hardware to the ESP 
module, in the form of an I/O port. 
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Yes the ESP module already has port pins, but once you start 
developing a repeater logic you will be surprised how much 
1/O you consume, not just to send out commands, but also 
as inputs to the ESP module to verify that the commands 
have been implemented. 


Cra8 ‘Y 
Nae _/—SCL 


ae 
( For 1 ) 
\_ Default Or Iwire sensors) 


To PCF8574 


{_NeoPixe! 


Ground 
Vcc 


(Button connected to GPIO0(D3). 
4 


PCF8574AP 
To ESP Module 


Logic outputs to interface to you repeater 


9) Ps 

ted a : 16) Vo ne 

r — 
aD me 

= | —- — 
a 14) Sou voo [5] peresvatsis [16] Pa 
po(4] | pcresvatis [13] in so[e] PCFBSTAATS‘3 [75] Ves 
pi [s] |PCFes74aTis fia] pr A ‘ae 
me (6 [a ne 
pa [7 Mig 2] P2 
Vss L8 [9] Pa P 7] Pt 

Olea 


The Hardware Connect between the PCF 8574AP and 
the ESP Module 


CQ-DATV 44 - February 2017 


If you are using relays it is not enough to power the coil, you 
need verification that the contacts have closed or opened. 
This is not always the case when you power or depower the 
coil of a relay, but | am sure we have all been there. 


The ESP module can then send this information back to the 
Smartphone as we have a two way connection. If this is input 
information to the ESP module, that the command has been 
implemented and not just the module acknowledging it has 
received a command, it has much higher value. 


The rotating aerial for instance needs to send positional 
information and indicate if it reaches an end stop. Should we 
have a mechanical problem we don't just want command 
received coming back, we need to know the aerial is 
responding or a site visit might be on the cards. 


Let leave the EPS modules own I/O ports and how you control 
them for a later article and start by adding a simple |2c port 
chip. This will use two of the ESP Modules !/O pins D3 and 
D4, but will in return deliver 8 port pins, which can be inputs 
or outputs. 


This port chip connects via the ESP modules |2C bus. This 
two wire bus (SDA & SCL) a +3v3 power rail and ground are 
all the connections that are required between the ESP module 
and the PCF 8574AP which is happy running on a 3v3 rail. 


So all we require is a 4 wire interconnect and two pull up 
resistors that can be anything from the 2k7's | found in my 
junk box up to 4k7 - they are not critical. 


The port chip has an |2C address and this can be modified by 
three external address lines, AO, Al, A2, so that different 
addresses can be set for multiple chips on the same bus. | 
grounded all three and then set out to discover the 12C 
address of my chip. 
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This seemed to be a little non standard from the data sheets, 
but then my PCF 8574AP again came out of my junk box and 
is quite old, but still in current production. 


Using an |12C scanner programme that returns the address of 
all the connected devices, is the most elegant solution to 
detecting |12C addresses. 


ESP BASIC 12C Scanner Programme 


for address = 1 to 127 
i2c.begin(address) 
stat = i2c.end() 


if stat < 1 then 
' print stat 
wprint "Found I2C device at address: 0x" & 
hex(address) 


wprint"- > " & address 
wprint " <br>" 

endif 

next 


wait 


Connect your browser to its 192.168.x.x address, you will see 
the ESP menu. Select edit, cut and paste in the |2C scanner 
code above. Save and press the run tab and it will return the 
address of all the connected I2C devices. In my case just the 
single port chip. 


Found |2C device at address: 0x38 - > 56 


The 0x38 is the hex address and the 56 is the decimal 
address. 


ESP Basic is an interpreted language which uses humanly 
understood instructions (well almost) and it also uses 
decimal. 
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AO 


PCF8574AP 


PO (4) pcresvap [2 NT 
py [FIPCFBSTAAPL = 


PCF 8574AP and the monitoring LEDS 


onan 


This should mean we have a way of talking to the ESP 
module and quickly changing the code, without having to 
compile it into a less understandable computer code. 


That is all taken care of when the programme is run and is 
transparent to the programmer. 


Using the hardware address found by the |2C scanner BASIC 
programme. 


let address=56 'PCF8574 |I2C Address set by hardware 


Let's give our new port a workout. First connect 8 monitoring 
LED's to the port pins of the PCF 8574AP. | used the power 
rails of the ESP module and very small LED's with 1k series 
resistors to keep the load on the ESP module as light as 
possible. 


The following BASIC programme can again be cut and pasted 
into the ESP module under the edit tab, again saved and run. 


[VARS ] [EDIT ] [RUN ] [ DEBUG ] [ SETTINGS ] [ FILE MANAGER ] 


/default.bas Open 


Save 


ESP module screen menu 
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ESP BASIC Programme 


let address=56 '‘PCF857412C Address set by hardware 


button "Rotate RX Aerial >>>> ",[1] ‘Button to latch 
clockwise rotation 
wprint "<br />" ‘remove all the wprint lines 
for a horizontal menu 

wprint "<br />" 

button " STOP Aerial Rotation..." ,[9] 
OFF all 

wprint "<br />" 

wprint "<br />" 

button "Rotate RX Aerial <<<< " [2] 
anti clockwise rotation 

wprint "<br />" 

wprint "<br />" 

button "Display Signal Strength " ,[3] 
power rail’ 

wprint "<br />" 

wprint "<br />" 

button " 144.750 MHz Talk Back " ,[4] 
back to TX 

wprint "<br />" 

wprint "<br />" 

button "Display Power Supply A " ,[5] 
display power rail routine 

wprint "<br />" 

wprint "<br />" 

button "Display Power Supply B " ,[6] 
display power rail routine 

wprint "<br />" 

wprint "<br />" 

button "Switch to External Video" ,[7] 
external video to RX 

wprint "<br />" 

wprint "<br />" 


‘Button for turning 


‘Button to latch 


‘Button to check a 


‘Button to allow talk 


‘Button to call a 


‘Button to call a 


‘Button to switch 
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button "Shut Repeater TX Down ",[8] ‘Button to shut 
down the repeater remotely 


wait 


[9] 

i2c.begin(address) ‘Routines to Start |12C communication 
with PCF 8574 devices at set ‘address’ 

i2c.write(255) ‘write the corresponding I/O pin value to 


register 
i2c.end() ‘end |12C communication 
wait 'CPU sleeps until button press 


[1] 
i2c.begin(address) 
i2c.write(254) 
i2c.end() 

wait 


[2] 
i2c.begin(address) 
i2c.write(253) 
i2c.end() 

wait 


[3] 
i2c.begin(address) 
i2c.write(251) 
i2c.end() 

wait 


[4] 
i2c.begin(address) 
i2c.write(247) 
i2c.end() 

wait 


[5] 
i2c.begin(address) 
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i2c.write(239) 
i2c.end() 
wait 


[6] 

i2c.begin( address) 
i2c.write(223) 
i2c.end() 

wait 


[7] 

i2c.begin( address) 
i2c.write(191) 
i2c.end() 

wait 


[8] 

i2c.begin( address) 

i2c.write(127) 

i2c.end() 

wait 

This will produce the on screen menu in the browser. 


If you would prefer horizontal buttons, remove all the wprint 
"<br/>" statements from the programme. 


Note the ‘let address=56 statement' which is the address of 
my PCF 8574AP as detected by the |12C scanner. Yours might 
be different depending on the package, or if you have 
connected the AO, Al, A2 lines differently. 


| have given the pushbuttons labels that can easily be 
changed in the BASIC programme to suit you repeater 
requirements. The LED's can of course be relays or other 
Suitable interfaces, dependent on your requirements. Click on 
the boxes in your browser and you will have control over the 
LED's. The Selection will be latched and each LED selection 
will clear the previous selection. 
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Rotate RX Aerial >>>> 
STOP Aerial Rotation... 
Rotate RX Aerial <<<< 
Display Signal Strength 
144.750 MHz Talk Back 
Display Power Supply A 


Display Power Supply B_ 


_ Switch to External Video 
Shut Repeater TX Down 


On Screen Menu 


The stop will clear them all so this simple setup will only allow 
one function at a time. 


This one function at a time is not a hardware limitation, only 
a limitation of the simple BASIC control programme. It is 
possible to read the port status and add an additional O into 
the binary equation and resend the data, but not with this 
simple programme. This would enable the aerial to be rotated 
and the 144.750 talkback to be maintained. It all depends on 
what function you assign the buttons to. Let's just walk 
before we run. 


By looking at the programme you will see each button calls a 
routine [1] to [9] which sends a decimal number via |2C bus 
to address 56 (PCF 8574AP location). The decimal numbers 
make more sense if you covert them to binary. Remember we 
humans might prefer decimal, but computers think binary. 
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Decise! Einaty FPS) PS. | PS PS) Fe) Pi) PO At this point you have local control only, not from a 
255 . 141111111 tldeirniia.a) 2) 4 smartphone in your coffee shop as promised. To do that we 
need to carry out an exercise in the router that the ESP 


254 11111110 1 1 1 1 1 1 1 0 : ‘ . 
module is using, called port forwarding. 
253 11111101 1 1 1 1 1 1 0 1 
51 RE EEC bE ERE Rae Every router has an |P address assigned by your ISP. If you 
are unsure of yours then point your browser at 
aie RERAVESE Le  e e  e| eall 2 http: //www.cq-datv.mobi/myip.php and you will see your 
239 L1iG1ii 1 r1/1i{/i1fo;/1/ifif12 current IP address and that will enable communication from 


} any other device on the internet. Alas it will not be possible 


aa mikeatineks ss Weis ial ins Ghee) ca ic a at this stage to see your ESP module which will have a local 
191 10111111 P/O}; 2} dp ay ry aya address starting with 192.168. x. x. These addresses are only 
127 T 01111111 Gti. bia ta reachable from within the same network. To make this a 
global connection, so it can be reached from any Internet 
Button Data sent to the port via the 12C Bus connection, it requires an operation called Port Forwarding. 
This is an enabling process that must be carried out in the 
The stop button [9] sends or writes 255 which in binary is router that the ESP module is connected to. 
11111111 a binary number devoid of 0's. 0's set the port 
bits, so 255 will just clear the port bits. All routers are different! Mine is a Sky router and it is located 
at 192.168.0.1 so we need to put that in the browser and we 
Button one calls routine [1] (Aerial Clockwise) and is sent should see: - 


254 which in binary is 11111110 so the left digit sets port bit 


0. Sky Hub 


Button 2 (Aerial Counter Clockwise) calls routine [3] which Wireless Security Maintenance Advanced Support Licensing Information 
sends 11111101. So port bit 0 is cleared and port bit 1 

latches. Remember the 1's clear and the O's set and you 

count from the left. Remember to convert the binary number Summary Status 

to decimal for BASIC. 


Select the security tab and you should get 
So all we do is chose the port bit 0 to 8, put a zero in the 
correct column, fill with 1's and send the 8 bit number to the 
PCF 8574AP down the I2C bus in decimal. 


These LED's can be controlled by any device connected to Wireless Maintenance Advanced Support Licensing Information 
your router. Remember | am using the ESP module in Station 
mode, not in the AP mode it is shipped in (see the last issue 
to change this). 
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Logs Block Sites Firewall Rules Services Schedule 


Inbound services @ help 


# Enable Service Action LAN Users WAN Servers Log 
Name 
1 ¢ HTTP ALLOW 192.168.0.24 0.0.0.0 Never 
always (80) (1:65535) 
Default Yes Any BLOCK Any Any Never 
always 
Add Edit Delete Move Up Move Down 


Select the 'Firewall Rules' tab and then the 'Add' button to 
add a new rule. 


Complete the |Pv4 inbound service settings using the IP 
address that you gave to the module in the steps above. Your 
ESP module is now available to the world on port 80. So put 
your IP address (found from above) and put it into your 
browser to try it. 


Beware your |Pv4 address will change, not every day but 
frequently (depending on your ISP) unless you use a dymanic 
DNS (noip.com) service or have paid for a fixed IP address. 


The ESP module connects to the router via WiFi so no 
physical connection is required. It just needs to be located in 
a hot spot so it can chat down the WiFi. (no PC required). 


So from a unit that is smaller than a box of matches, costs 
only a few pounds and is a simple interconnect, | can sit in 
my local coffee shop with my smart phone and control an ATV 
repeater anywhere in the world, using this logic. 
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| have assigned the push buttons in the BASIC programme, 
they can easily be changed and interfaced differently to 
control, monitor or even close down the repeater. There will 
be different arrangements depending on your requirements 
or even local regulations. This is a very adaptable solution 
and is | hope a step on from DTFM tones and let’s face it a lot 
more elegant. 


Can | thank all the people who have worked on this module 
providing endless support via the internet. 


Michael Molinari who wrote ESP BASIC. 


https: //docs.google.com/document/d/1EiYugfu12X2_pmfmu2 
O019CcLXOALgLM4r2YxKYy]J on8/pub 


Tracker J who came up with the button programme 


http: //www.esp8266- projects.com/2016/08/esp-basic- 1- 
pcf8574-i2c-io-expander.html 


Other links you might find useful 
https: //www.nxp.com/documents/data_sheet/PCF8574. pdf 


http: //www.gammon.com.au/i2c 


Q-DATV 


Followed all over the world 
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Mike Stevens G7GTN 


Following the introduction by Trevor G8CJS on the interesting 
ESP8266 modules, | quickly searched the internet and found 
the WeMos D1 module and a range of additional small plug in 
boards (shields) that looked like would make development of 
projects easier if a breadboard was not really required. We 
have a nice range of boards available from simple push 
buttons through to very neat OLED displays. We have 11 
digital |/O Pins available for us to interface to, remembering 
that the pins are only 3V3 tolerant as external inputs. If you 
fit female headers on to the main D1 module we can now 
stack these additional modules on top as a sandwich. This 
seemed like a very good and actually quite neat solution for 
simple projects where only a few additional parts are 
potentially going to be required. 
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All lines are paralleled between connector 1 and 2 on the 
small double sided PCB motherboard. We can navigate 
around the lack of available I/O to an extent by making use 
of |12C to control some of our own additional external 
circuitry. 


These are designated on the D1 as being pins D1 for SCL & 
D2 for SDA. But at present the ESP8266 can only be the 
Master on the Bus and not a dumb slave type connected 
device. 


We have to remember to fit the |2C pullup resistors a value 
of 4K7 has worked well for me. This lack of pins will 
disappear as we start to see the new ESP32 range commonly 
available for purchase. 


Logic Levels - are now becoming far more 
important 


Often when we think of logic and associated levels 5V quickly 
comes to mind, is what we have been generally used to since 
the TTL device days. 


Now many more modern processors require a 3V3 or even 
lower core maximum input from our sensors or other 
connected devices. 


We can use a couple of resistors to create a basic voltage 
divider; this may in fact work fine for slower signals but can 
become troublesome for many devices. 


Hence this is not a good solution. We can also use several of 
the available gates from a 74HCT04 if we need to further 
drive other older TTL chips at +5V levels from 3V3 tolerant 
1/O pins in our designs as depicted in the circuit diagram. 


As noted we should tie all the unused inputs to either VCC or 
ground as good practice. 
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LV HV 
“bln 
ose 
— x _ 
rye 
“a 
BSS138 


Te 3V3 1/0 _1 


0.1 3V3 1/0 _3 


2 5V TTL DRIVE 


4 5V TTL DRIVE 


GND 3V3 1/0 _5 6 5V TTL DRIVE 


74HCT04 HEX INVERTER 
GND 


ALL UNUSED GATES ARE PULLED TO EITHER +5V OR GND 


To make our designs easier or at least convenient in 
construction terms we can also purchase from eBay ready- 
made small modules that handle this voltage level conversion 
for us in a bi-directional fashion. These are based on a 
BSS138 Mosfet transistor with a pair of 10K resistors. This is 
depicted in the circuit diagram for just one channel (these 
being duplicated four times generally) on the small 0.1” pin 
pitch compatible breakout boards. 
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Of now available programming languages 


Whilst we can programme these devices in an actually very 
comprehensive version of Basic, we can also leverage the 
power and creative forces of the many Ardunio library 
creators. 


So we can code for these ESP8266 based devices today, if we 
wish to make the transition from the Basic environment 
towards “C” type coding. Micro python is also a good and 
totally viable option for all the snake lovers that exist 
amongst us. 


We are sat on the ground floor, but understand the next 
generation design is already moving incredibly fast from the 
silicon developers Espressif to provide us with much more on 
every level. 


If you are able to view YouTube videos then | certainly 
recommend looking at some of the projects that David Bird 
G6E] D has been doing using these small ESP8266 D1 
modules in various different configurations 

https: //www.youtube.com/user/G6EJ D he has done some 
very nice technical walk through type tutorials with freely 
downloadable code from GitHub for the Ardunio IDE he 
prefers to programme in. 


Conclusion 


The WeMos D1 main processor boards are available from 
eBay for under £3 (4M flash size) with the plug in modules 
ranging in cost from real pocket money prices up to the most 
expensive at £5.50 for the small OLED SSD1306 (64X48) 
pixel resolution display. 


So we can afford to use these if the slightly limited available 
1/O fits in with the design plans at hand. 
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Helpful Internet Links 


https: //espressif.com/en/products/hardware/esp8266ex/ over 
view 


https: //www.wemos.cc/ 
https: //www.esp8266basic.com/ 
https: //www.b4x.com/b4r.html 


https: //docs.micropython.org/en/latest/esp8266/esp8266/tut 
orial/intro.html 


https: //www.youtube.com/user/G6E}J D 


CQ-DATV 
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Update - Video overlay project Please also note that the authors website has been shut 
down. 


Back in issue 9 (March 2014) we published an article by The tvo_v3.zip package available from our web site contains 
Deian Lazarov entitled ‘Video overlay project’. the corrected diagram, source code and other files for this 
project. 


Deian has now advised us that there is a mistake in the main 
schematic in the magazine - pin2 of R8 and R9 are connected 
to the base of the transistors and not pin3! 


TEXT VIDEO I | The corrected circuit 
LEVEL diagram 
I 
> al 
BKGD VIDEO 
LEVEL 


a eee ee LOW SPD 
—_—— 3 pT 11] HIGH SPD 
— = | || UNE UP 
a= : 
“saan 
5 TT z 
E ~~ 7a aan © 
ee a | _>-_| UNE DOWN 
BE i 
; < == aa 


TEXT VIDEO OVERLAY GENERATOR 
by D, Lazarov 
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Digital Amateur TeleVision 
Exciter/Transmitter 


Tv-AMATEUR 


F Zeitschrift fiir Bild- und digitale Daten-Ubertragung im Amateurfunk 
Now available from 


A more affordable DATV exciter can now be ordered 

Fully assembled and tested PCBA 

DVB-S protocol and DVB-S2 protocol for DATV tramsmissions 
Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many varia- 
tions of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

Symbol Rates from 100K to 8000K Symb/sec allows RB-DATV 
Requires PC running Windows or Ubuntu Linux (see User Guide) 
Price is US$300 + shipping — order using PayPal 


4,5-Meter-Spiegel von Thomas, DC7Y: 
in Berlin — Hier befindet sich jetzt auc 
Geschaftsstelle der AGAF. 


EDITORIAL: ,,Yes, we can!" * Neues DATV-Relais OE 3NXK 
Bericht: 30. Medientage Miinchen * Neue Ideen fiir HamTV 
EMVG-Novelle im Bundestag * Bruchsal calling OR4ISS « 
DATV-Relais-Verlinkung * HAMNET und Internet aktuell « 
Amateurfunk-Pionier Arthur Lambriex, ON4 FIN 


For more details and ordering 


Register on the web site 2 F . 
to be able to see TV Amateur is a German Language ATV Magazine It is 


the PURCHASE page published 4 times a year and if you would like to 
subscribe go to NOTE new URL 
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3 : Note the quality of the spectrum with the lower shoulders of 
DATV-Express, a high performance TX heey 


DVB-S, DVB-S2, DVB-T ! 


Measurements Spectrum FSW, power probe NRP-Z21 Rohde 


By Pierre HB9IAM & Schwarz, MER with Minitioner 

1200 Shoulder MER | 2350 Shoulder MER 
The DATV-Express team of Art WA8RMC, Charles G4GUO, MHz -SR125 MHz SR.125 
Tom WB6P and Ken W6HHC, have realized a digital TX dBm dB dB] dBm dB dB 
modulator of remarkable quality and very high performance. § 

-28.02 -33.60 
It generates DVB-S high and low bandwidth standards, DVB- An a grees pene 
S2 and DVB-T between 65 - 2450 MHz, the output is 


adjustable between -39 and 13 dBm depending on frequency 
and mode, all on an 8x13 cm card connected to the PC in 
USB-2, and powered with 12 V <0.5 A! 


https: //datv-express.com/ 


For DVB-S Low SR, use the DATV-Express SERVER soft: 


For DVB-S / S2 SR 125-8000, use the DATV-Express 


Low SR DVB-S between 125 and 500 kSymb/s, constellation TRANSMITTER soft: 

OPSK, FEC: 1/2 to 7/8. 

The video encoding H264 or MPEG2 is real-time on the PC by a) DVB-S modulation, SR between 125 and 8000 kSymb/s, 

the software FFMPEG, The signal is then streamed via the constellation QPSK, FEC 1/4 to 7/8. 

USB-2 port to the DATV-Express board. 

— xo 44 b) DVB-S2 modulation SR between 125 and 8000 kSymb/s, 
—_ constellation QPSK, 8PSK, 16APSK, 32APSK FEC 3/5 a 9/10, 
ae A RF shape filter Roll Off: 0.35, (0.20 and 0.25 currently not 
— wwe available), Pilot ON/OFF. 
ri aan 
l In both modes the H264 - MPEG2 encoding is performed 


using the Express -Transmitter soft 


Note the quality of the spectrum with the shoulders lower 
than 53aB ! 

Measurements: Spectrum FSW Rohde & Schwarz 

Power: sensor NRP-Z21 Rhode & Schwarz 

Constellation and MER: SEFRAM 7875 
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y DATV-Express oves,s2.1 652450 MHz |) 


SS 


[= OATY xpress _OVO-S.437_SR2500_4PNGa Tal Fe 


Fle Capture Codec Si Tables Options Modulator Help 


[ TS Record Tx Queue 0% 
T Carrier Only SGGGRReeeES Tx Level 40 
[ Video ident Tx Mode OvVB-S Tx Level 


Tx Constellation QPSK 

Tx Frequency 1.2800 Gtz 
Tx Symborrate 2.500 MSps 
Tx FEC Sf 

Tx Bitrate 4. 167 MBps 


Video Bitrate 2.890 MBps 
STANDBY Video Codec H.262 


Auco Bitrate 192.000 KBps 


DVB-S oul | 1200 Shoulder MER 2350 Shoulder MER 
FEC 5/6 N MHz SR 2500 MHz SR 2500 
4 —_ dB dB =_ dB dB 


| -13.03 15.41 ~18.82 22.71 
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HEPbo : 1, 16-8 
PER : = eS 
MER : =FiLToh 


MER measurement is quite difficult, Mintioune is optimistic, 
Kathrein MSK-200 does not rise >15 dB, Promax Explorer I|+ 
>25 dB, SEFRAM 7875 >28 dB 


Finally for a more realistic value | compare with the Rohde & 
Schwarz SFU generator output ... 


The MER of the DVB-S2 constellation corresponds to >25 dB ! 
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For DVB-T, use the DATV-Express TRANSMITTER soft: 


This mode is experimental and limited by the speed of the 
USB-2 and the processor, a PC 15 @2.5 GHz already works in 
2 K, 1 and 2 MHz of BW, QPSK modulation. For the 2 MHz, 
generally the flow must be reduced to 15 ips and the FEC and 
Guard intervall adapted to the available space in the TS. 


The H264 or MPEG2 encoding is performed using the Express- 
Transmitter soft. 


a fm DAIV Cxpress — OVB-T_AS7_2.MP aioli 


File Capture Codec SI Tables Options Modulator Help 


Mes [~ TS Record Tx Queue 0% 
ora) ee Carrier Only PTiiiii Tx Level 25 
— I Video Ident Tx Mode OVB-T Tx Level 
Tx Constellation QPSK 
Se Tx Frequency 437.0000 MHz 

. . Tx Channel 2 MHz 

. Tx FEC 7/8 

et Tx Bitrate 2.639 MBps 


Video Bitrate 1,544 MBps 
STANDBY Video Codec —-H1.264 


pry Audio Bitrate 192.000 KBps 


DVB-T 2 145 Shoulder} MER 437 Shoulder MER 1200 Shoulder MER 2350 
FEC7/8 | MHz BW 2MHz MHz BW 2MHz MHz BW 2MHz 
Level dBm dB dB} dBm 


Shoulder MER 
MHz BW 2MHz 
dBm dB dB} dBm 


Upper right - Maximum power output before 2nd 
shoulders 


Lower right - QPSK constellation with Pilots 
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RF 

Bard 
Chan Table 
Gain Cir 
RF Att 
OFDM Bw 
ChBw 
Power 


Demod 


Carrier Oftect 
Symbo! Offeet 
MER me 
EVM rime 
FEC 

BER Via 

BER AS 

PER 

PE 


1S 


TPS 2K. 1 


437 Miz 


Auto Low Noise 
19017857 MHz 
5 60 dBm 


12. OPSK WH 
23Wer 
210.7 ppm 
44.5 dé 

1.89 


0.0€-07 

006-07 

006-04 

/s 

2.639693 Mbit/s 
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Note the quality of the spectrum with the lower shoulders of> : = 
38dB and the constellation MER> 34dB! . 


Spectrum Measurements, Constellation & MER: ETC Rohde & 
Schwarz, Power: NRP-Z21 Rohde & Schwarz 


VMix: Mixing of sources for DATV-Express 
TRANSMITTER 1xPC 
3 x software 
Using the VMix video selection and effects application with 1 x DATV-Express 
the DATV-Express card create a 100% digital system 
performing in SD and HD, with a wide choice of sources of 
almost all formats, camera, DVD, video files, images, photos, 


graphics, Power Points, Audio CD, MP3, subtitle etc. 


That's all ! 


est vem sa 
- ee wwe t 


SL CELINE DION 
mi 
‘ 


® up of protons, 
* peutrons ahd 
electrons. They 
Forgot to 
tion MORONS. 
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Title: 0 Chapter: 0 


DATV-Express Project - December 


update report 


By Ken W6HHC 


Charles G4GUO is trying to get his LimeSDR TX/RX board 
running correctly. After resolving the earlier Windows driver 
issues...he has the LimeSDR “sort of” running. 


He inadvertently had loaded a tool needed by GNUradio that 
is statically-linked, not dynamically- linked. Now he can not 
seem to remove the statically-linked tool?? 


Not much customer support from LimeSDR project yet for 
early adopters. LimeSDR is currently expecting to begin 
shipping production units of their board in early J anuary. 


Charles G4GUO is now officially taking a rest from DATV- 
Express project for a few months. 


Can you believe that he has been working constantly on the 
DATV-Express project since he first sent an e-mail to the 
TAPR organization (digital communications group) in J uly of 
2010 asking if there was any interest in designing a “low-cost 
SDR- based DATV transmitter”. 


December turned out to be a bit of “chaos” for the project’s 
Manufacturing/ Testing manager, Art WA8RMC. 


The team had found enough interest from hams to build 
another lot with 50 boards...officially we had standby- orders 
for 42 boards. The 50 assembled boards were delivered for 
testing in mid-December... BUT... 
- Initially none of the boards would work. There were two 
values of capacitors that had been interchanged on the 
board. They were all fixed within a couple of days. 
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- Then we ran into a second unexpected testing problem on 
16 boards. The problem turned out to be the modulator 
chip was soldered in with a rotation of 90 degrees. These 
16 boards should be repaired by the first week in J anuary. 


We have ENOUGH good boards to send to everyone on our 
standby list a good board, if they order NOW. 


- New hams (NOT on the standby list) have discovered that 
PayPal is working again to order boards and are paying for 
new boards. The project team does NOT want to ship these 
orders from new hams until more non-working boards are 
fixed. 


Ken W6HHC has sent out e-mails to everyone on the official 
“stand-by orders list” asking them to help the project team 
by following through on PayPal ordering their reservation by 
January 10. 


This will help Art sort out his chaos. Ken reported that in the 
last week of December (since PayPal became active again), 
the project team had received additional new orders for 10 
additional boards from seven different countries. It seems the 
DATV-Express board has really become a world-class product! 


Ken W6HHC had enough time to install his MiniTiouner USB- 
based receiver/analyzer board for DVB-S protocol on 
Windows10. 


Two of the most important advantages of the MiniTiouner 
(currently vO.4c software) design are: 

- The MiniTiouner is a ham-radio analyzer tool for DVB-S. As 
Jean-Pierre F6DZP clearly explains: “On commercial 
receivers the DATV video is either good or 
missing..perhaps only with a signal strength reading to 
guide you. With MiniTiouner, Digital transmissions are not 
really ‘all or nothing’, in between there are many things 
that can happen; it’s important to be able to observe and 
define the various stages.” 
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SS MINITIOUNE WO.4c - DVB-S Receiver/Analyser - 650 MHz to 2600 Mitz- for MiniTiouner(FTD2232H+ NIM) - x 


SR (kS) Freq (kHz) NIM - EARDATEK PIDs to decode 
| MiniTioune®d by F6DZP cet | sataaaa | 
Offser> - 00000000 Mate _doiasty_| 


SR125_ |) 2395 MHz 


Frequency (kHz) 
Freq. set 1289988 kHz es Froq: 1289996kHz| 


Freq —> 


Target Dev Ske Deviation: 8 Miz 


Station Digital TV 


wo: no commer 


Se. 
Web Station ID:1 oh : « Symbolrate (KS) ae 
SRset 21863208 Oa 


*]|Deviation:17081S 8 


of: 
Orange (+rS 
Ci mens a || Pea ||oe > 
wie iz 


Ant. De East | Gaint2\d8 - Cartier Width: 2951 Khz 


Provider =WEBHHC 
Codec - Mpeg2 


photo 


Audio level 


&77Q:71 Equa Noise 4 . ~ : ( Jinte 


= 
vows omy) = El El (=| 
Beep Dsave UDP Expat Record 
Fee 1/2 e Q 


Bytes recvd: 992602212 


é 
£ TS Stot 
ie hig “le 2.9.28 
IN GetTS OUT 


Full RF Pw-77d8m S/N MER 31.0dB Constellations ly & Butter 7696 bytme 


a’ j | Vber | | al = 

100% ne . Beep Dsave UDP Expert Record 
, a Fee 1/2 cM - 

Camier Lock ck : . @ 

; | a #4 r: Bytes recvd: 453071092 
, TS Status (3) 
| 
1Sen (0 le © @ aiit 


S/N MER 31.0dB Constellations is Bulfer PBSE bytes IN GetTS OUT 


- The only DATV receiver around that can receive RB-DATV 
(Reduced Bandwidth) signals with SymbolRates less than 
500 kSymbols/sec 


The MiniTiouner receiver will now allow Ken to test RB-DATV 
transmissions signals being produced by the DATV-Express 
board and software. 


Want to be notified when 
issues of CQ-DATV are 
published? 


“Project speed set to chaos” ...de Ken W6HHC 
Then join our 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Is this the latest issue of CQ-DATV? to go to our 
web site to check to see if there is a later edition available. 
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Editorial 


Welcome to CQ-DATV 45 as you will see from the news, we 
have our first battle over the frequencies used by Television 
Equipped Drones. CQ-DATV has been following this 
technology and has publish several articles including in this ; Ss at 

issue, “Getting Television Off the Ground” a look back at this in Se ae 
technology over the years, from the early days to modern s Hoe meet je het lineaire gedrag van je transceiver of eindtrap ? 


equipment. > XX9TGM, Macau 
» Een FUN-stukje door PA9JOO/P 


F : . > Write your own logbook 
CQ-DATV can in no way condone using unauthorised > And much nore... 


frequencies and support the ARRL in their communication to 
the FCC. This technology is exciting and growing, but must be 
subject to the controls that govern use of the Radio 
Spectrum. 


De Stichting DKARS wenst u een voorspoedig 2017 


Also in CQ-DATV 45 news The DATV-Express project team 
has announced that the DATV-Express hardware boards are 
again in stock. You can order a board from the www. DATV- 
Express.com website using the link. You must register on this ae ‘ 
web site to purchase a board. All boards will ship from USA. WMacaule 
Our new column, Micro Corner, has Mike G7GTN, describing 
the ESP8266 “Smorgasbord” for project development - Part 
i 


Ken W6HCC has been looking at the MiniTiouner Check out the DKARS website at:- 
receiver/analyser for Digital-ATV. For those of you not familiar 
with this project, it is the brainchild of Jean-Pierre F6DZP who 
has been modifying Digital-ATV receivers for the DVB-S 
protocol with software for years - in order to allow the tuner 
to provide the information that hams need. 


http:/ / www.dkars.nl/ 


OTT TL 
159M: 2432~Le0e 


Please note: articles in this magazine are provided 


lan, our ePub compiler, has found an explanation of the use with absolutely no warranty whatsoever; neither the 
of CEC, a little-known one-wire bus, snaking its way through contributors nor CQ-DATV accept any responsibility or 
your HDMI products. liability for loss or damage resulting from readers 

choosing to apply this content to theirs or others 
CQ-DATV Production team computers and equipment. 
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DATV News 


DATV-Express boards back in inventory 


The DATV-Express project team is pleased to announce that 
the DATV-Express hardware boards are again in inventory at 
this time. Project production manager, Art WA8RMC, has 
finished inspecting assembled units and testing this next 
batch of hardware boards. After unexpectedly being flooded 
by orders around the end-of-the-year, the project team had 
to stop accepting orders for boards. The PayPal ordering 
button has now been reactivated on the project website. 
You can order a board from the www. DATV-Express.com 
website using the PURCHASE A BOARD link (along the top). 
You must Register on this web site to purchase a board. All 
boards will ship from USA. 


Es’hail-2. 


With the success of Es’hail-1 and the growing demand for a 
range of satellite services in the MENA region, we are 
currently working on the manufacture of our second satellite 
Es’hail-2. 


Scheduled for launch in 2018, this high-powered, advanced 
satellite will further boost broadband delivery, broadcasting 
and global connectivity in Qatar, the entire region and 
beyond. 


Es’hail-2 is being manufactured in Japan by MELCO 
(Mitsubishi Electric Corporation). 


Es’hail-2 will have Ku-band and Ka-band capabilities and 
support TV distribution, telecoms and government services to 
strategic stakeholders and commercial customers who value 
broadcasting independence, interference resilience, quality of 
service and wide geographical coverage. 
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The satellite will also provide greater capability for anti- 
jamming protection and redundancy and back-up for Es’hail- 
1. 


Es’hail-2 will also provide the first Radio Amateur Satellite 
Corporation (AMSAT) geostationary communication capability 
that connects users across the visible globe in one single hop 
and in real-time. 


It will allow also the AMSAT community to validate and 
demonstrate their DVB standard. 


Source: 
https: //www.eshailsat.qa/en/satellites/index/#tab- 16 


BATC meeting date fixed 


We are pleased to announced that CAT17 will see BATC return 
to the Finningley Amateur Radio club near Doncaster on the 
weekend of September 9th and 10th. 


Unfortunately there are no rooms available at the Reindeer in 
Sandtoft on Saturday night but we do hope to hold our 
informal meal there. However, the Travelodge at the J unction 
of the M180 and M18 (only 4 miles away) currently has 
rooms for £31 so get in quick! 


More details nearer the time but thanks to Kevin and the 
team for the invitation. 


Source: 
http: //www.batc.org.uk/forum/viewtopic. php?t=4842&p=118 
61#p11861 


Illegal drone transmitters 


The ARRL has filed complaints with the USA FCC against the 
frequencies used by a drone manufactured by Lawmate. 
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The Lawmate transmitters use frequencies intended for Ty # 

navigational aids, air traffic control radar, air route 

surveillance radars, and global positioning systems. Some of if V aA Vi ATE Uj R 
the transmitters operate on frequencies between 1010 and 
1280 MHz. Zeitschrift fiir Bild- und digitale Daten-Ubertragung im Amateurfunk 


1040 and 1080 MHz would directly conflict with air traffic 
transponders and represent the greatest threat to safety of 
flight. 1010 MHz could also create problems for air guidance. 


Only one frequency, 1280 MHz, is within ham radio 
bands..and even that frequency conflicts with “ARRL band 
plans” by using a frequency allocated for radio location use. 


According to March 2017 issue of QST magazine, the 
Lawmate 6W unit is rated at six times over legal power limit, 
and not marked with any FCC ID number. 


The ARRL believes the drone is targeting a market of drone 
hobbyists, and not ham radio... and is “blatantly illegal at 
multiple levels”. 


4.5-Meter-Spiegel von Thomas 
The ARRL has told the FCC Spectrum Enforcement Division in Berlin — Hier befindet sich jptz 


that they think these Lawmate units should be immediately eeschatissiclie des AGRE. 
removed from the marketplace. 


Source: 


EDITORIAL: ,,Yes, we can!" * Neues DATV-Relais OF 3NXK * 
Bericht: 30. Medientage Miinchen * Neue Ideen fiir HamTV 
EMVG-Novelle im Bundestag * Bruchsal calling OR4ISS « 
DATV-Relais-Verlinkung * HAMNET und Internet aktuell « 
Amateurfunk-Pionier Arthur Lambriex, ON4 FIN 
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A video streaming facility at » / which enables 
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An annual Convention held in the UK where you can meet 
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Meet other club members at the BATC stand £ 


at local rales across the country. published 4 times a year and if you would like to 
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DATVtalk16 - The MiniTiouner 


Receiver/Analyzer for Digital-ATV 


by Ken W6HHC 
Reproduced from the Orange County Amateur Radio Club 
newsletter. www.W6ZE.org 


[Please Note - This is the Sixteenth article in a series of 
DATVtalk articles to introduce Digital-ATV to hams and to 
explain various aspects of this new area of ham radio. In the 
CQ-DATV5 issue, the DATVtalk02 article was an introduction 
article about basic Digital-ATV. This latest DATVtalk article 
describes an extremely useful DATV receiver/analyzer called 
MiniTioune. ] 


Jean-Pierre F6DZP has been modifying Digital-ATV receivers 
for DVB-S protocol with software for years - in order to allow 
the tuner to provide information that hams need. The main 
problems with commercial DVB-S receivers are (a) that if the 
signal is not good enough - they show only the “blank screen 
of death” and (b) they do not work with smaller Symbol 
Rates that some hams want to use. The MiniTiouner 
receiver/analyzer solves these two problems. 


The MiniTiouner Unit 


The MiniTiouner is a second-generation DATV 
receiver/analyzer for hams and is USB2based. Figure 01 
shows a block diagram of the MiniTiouner Receiver/Analyzer 
connected to a PC desktop or portable. 


The MiniTiouner makes a great receiver for receiving and 


displaying ham DATV signals, including from the International 
Space Station (ISS) broadcasts from Ham-TV transmitter. 
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MiniTiouner 
Assembly 


NIM 
Tuner 
Typically 


RF loopout 
650 - 2600 MHz 


USB2 FT2232H 
Module 


FigO1 - Block Diagram of MiniTiouner set-up for 
receiving DVB-S and DVB-S2 protocol 


Figure 02 shows the construction and main components of 
the MiniTiouner assembly. The NIM-tuner, assembled 
FT2232H USB module, a hard-to-find 1.0 V regulator, and 
blank board can be purchased from the BATC online store. 
Other components can be ordered individually from an on- 
line electronic distributor like Digi-Key (some soldering is 
necessary). 


The USB-2 controller module is a preassembled module and 
plugs onto the main PCBA by a pair of dual-inline connectors. 


The MiniTiouner Receiver 


The MiniTiouner makes a great receiver for DVB-S and DVB- 
S2 protocols. Figure 03 shows the uncluttered video display 
on your Windows PC. 
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FigO2 - Main Components of the MiniTiouner 
Analyzer/ Receiver 


The MiniTiouner can accept NIM-tuners manufactured by 
different companies. Typically the “direct frequency range” of 
these TV tuners is from around 650 MHz to 2600 MHz. By 
adding the appropriate “up-converter” or “down-converter” in 
front of the receiver’s antenna connector, hams can receive 
DATV signals from 50 MHz to 10 GHz (and above). Video can 
be displayed in the video aspect ratio of 4:3 or 16:9 or even 
square (1:1). 


The MiniTiouner Analyzer 


The MiniTiouner is also a ham-radio analyzer tool for DVB-S 
protocol and DVB-S2 protocol. As Jean-Pierre F6DZP clearly 
explains: “On commercial receivers the DATV video is either 
good or missing..perhaps only with a signal strength reading 
to guide you. With MiniTiouner, Digital transmissions are not 
really ‘all or nothing’, in between there are many things that 
can happen; it’s important to be able to observe and define 
the various stages.” 
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The MiniTiouner as an analyzer can be switched into the 
“expert- mode” to: 
- measure signal strength directly in -dBm units 


- look at encountered FEC error rates, 

- measure MER (Modulation Error Rate) 

- visualize noise on modulation “constellation” 
- deviation of frequency received 

- deviation of Symbol Rate received 

- display PIDs for video and audio 

- confirm selection of H.262 H.264 or H.265 

- enable/disable “anti- rotation” 

- ..and the list goes on. 


ay | Beer Dsave UDP Expert Record 


“Qcoriee @sr_ @ Full AFPw-7740m “SINNER 31.0dB Constellations IN GetTS OUT 
Fig03 - The MiniTiouner shown in receiver-mode for 
DVB-S. The Measurement-Panel at bottom can also be 
removed 
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Fig04 - The MiniTiouner design by F6DZP is an 
excellent analyzer for DVB-S and DVB-S2. Shown in 
analyzer-mode (AKA “Expert” mode) looking at 8PSK 
modulation “constellation”. 


Figure 04 shows a typical the control panel display for the 
“expert mode analyzer” mode of the MiniTiouner for a DVB- 
S2 transmission. 


Figure 05 displays a typical weak-signal modulation 
“constellation” for inspection (QPSK modulation in this 
screen-capture). There is a lot of noise being seen compared 
with the received DATV signal. 


This “constellation” display also allows you to observe the 
quality of the modulation constellation being transmitted by 
your station (especially if your | and Q modulator gains have 
not been balanced). 
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Constellations 


Fig05 - The MiniTiouner analyzer permits observing 
the “constellation” of the received DATV modulation 
(weak-signal QPSK in this case). 


Reduced-Bandwidth DATV 


In 2015, hams in England were provided with a newly 
opened, but temporary, segment of 2 Meters (from 146.0 
through 147.0 MHz. 


The challenge made to the hams in England was to only use 
this new frequency segment for digital forms of 
communications (not just more FM repeaters) and to perhaps 
also invent a way to produce DATV in 0.5 MHz RF 
bandwidth...jnstead of just using the more typical 2 MHz RF 
bandwidth for DVB-S!! This new narrow band DATV mode is 
called RB-DATV. 
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Hams in England and France responded with enthusiasm and 
clever work to make this happen. The DATV-Express software 
was changed by Charles G4GUO to lower the Symbol Rates to 
333 kSymb/sec (and lower) with changes to the anti-alias 
filters (all in software) to produce low-SR transmissions. 
Jean-Pierre F6DZP looked at the software of the older 
TuTioune design and the newer MniTioune design and with 
much perseverance was able to allow the MiniTioune RB- 
DATV reception to work down to less than 125 kSymb/sec 
(RF bandwidth around 170 KHz). Hams in England started 
setting distance records on the 2M band with DATV QSO’s. 
These pioneering hams also observed that transmitting H.264 
encoding with DVB-S protocol (instead of the normal MPEG2) 
provided a better (smoother) low SymbolRate video. Noel 
G8GTZ explained to me that the significantly better low-SR 
video quality seen on the receiver is due to the H.264 design 
using a more suitable macro block size. 


Then even more benefits were confirmed (or better 
understood) from using RB-DATV than just reducing RF 
bandwidth to meet regulations. Reducing that bandwidth of 
the DATV transmission also increased the signal/noise (aka 
C/N) performance at the receiver. If you use the same 
transmitter power..but cut the signal bandwidth by one-half 
(perhaps going from 2 MHz to 1 MHz) then the receiver is 
looking at less noise (power) and therefore the signal/noise 
ratio is doubled (3 dB better) 


Power required vs dish size vs bandwidth 


2.4m 
1.7m 
1.2m 
0.85m 


Fig06 - Comparing power required at transmitter as 
channel-bandwidth of Receiver gets smaller. (courtesy 
of Rob MODTS) 
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Figure 06 shows that the power required at transmitter gets 
smaller as the channel-bandwidth of receiver is reduced: 25W 
for 2 MHz BW, 12.5W for 1 MHz BW and 6.25W for 0.5 MHz 
BW. Conversely, the same transmitter power will go further as 
the channel- bandwidth of the receiver gets smaller (and the 
signal S/N at receiver gets improved). [Note - this table was 
originally created by Rob MODTS as he planned for ground 
stations transmitting on 2.4 GHz band to the future DATV 
satellite. ] 


Noel G8GTZ also pointed out to me that use of the RB-DATV 
approach is NOT limited to just the 2M band. Creating a more 
robust signal on 440 MHz, 1.2 GHz and even 10 GHz band by 
using RB-DATV communications theory also stretches the 
ability to work DX. 


Receive DATV from ISS 


Receiving DATV from the HamTV transmitter on the 
International Space Station (ISS) consists of dealing with 
three “hurdles” for hams: 
- The ISS Is a moving target and you need a tracking 
antenna rotator. 


- The ISS moving in orbit creates Doppler shifts in 
frequency. 

- The DATV transmitter on ISS contains issues that prevent 
the video and audio PIDs from being inserted in the signal 
normally. 


The MiniTioune can overcome the last two ISS challenges in 
software. 


The MiniTioune software package also include a tool called 
Tioune Data Reader. 


In Figure 07, the green bar at the top shows where a “solid 
DATV lock” occurred on this pass of ISS. 
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 Tioune Data Reader V0.2b 


Recorded by : G8GKO Date: 0402 2016 Start: 21h04mn22s End : 21:12:32:618 
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the receiver DATV parameters during ISS pass. 
(Courtesy of Dave G8GKQ) 


Noise Power Measurement Tool 


The VivaDATV website for MiniTioune software also contains 
another software package tool called NPM_USB.zip. The NPM 
tool can be used for (a) measuring the Sun noise, (b) 


Fig07 - The Tioune Data Reader tool allows plotting 


‘7 Noise Power Measurement Vm0.8 for MINITIOUNER al 


=15) x! 
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Fig08 - Display of Noise Power Measurement tool 
sweeping the Sun with antenna rotator (Courtesy of 
Jean-Pierre F6DZP) 


Software and Hardware 


The BATC organization for ATV and DATV has created a 
terrific wiki site to place useful information in one (repository) 


sweeping their antenna dish around the good value, to be 
sure their antenna rotator tracking is set correctly (see Figure 
08) or (c) for observing the noise/interferences. 


web location. Included in the BATC wiki is a section devoted 
to the MiniTiouner details for hardware and software. (See 
the BATC wiki URL at the end of this article.) The wiki info on 


MiniTiouner is organized as five areas: 


In the example shown in Figure 08, we are tracking the Sun, 1. Hardware overview 

sweeping the antenna at -10°, -8°, -6°, -4°, -2°, 0°, +2°, 2. Hardware parts-list and Assembly 

+4°, +6°, +8°, +10° in azimuth and in elevation. At 0° we 3. Software Downloads 

must have the top of the pyramid. 4. Software Installation 

If you obtain a symmetric pyramid, then your antenna is set 5. Receive up-converters and RF BP filters 


well. 
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Specifications (with MiniTioune v0.5a 
software) 


- NIM-tuner frequency range - typically 650-2600 MHz 
- DATV Protocols - DVB-S and DVB-S2 

- Modulation constellations - QPSK, 8PSK 

- Symbol Rate - 100 k -to- 22000 kSymb/sec 

- Decoder CODECs - H.262 (MPEG2), H.264, H.265 

- O/S - Windows XP, 7, 8, 10 

- PC interface - USB-2 

- Windows device driver - FT2232H from FTDi-chip 

- Board power input voltage - 9-16 VDC. 

- Assembled board size - approx 5.625 x 2.25 inches 


Note that you must be registered on the VivaDATV.org 
website in order to download the MiniTioune software. 


Plans 


Jean-Pierre has discussed on DATV forums that he is 
interested in using a new NIM-tuner manufactured by Serit in 
Korea. The advantage of this Serit model FTS-4335 NIM- 
tuner is that the frequency range goes from 144 MHz up to 
2450 MHz. 


That means that the up-convertors would no longer be 
needed in order to receive on the 2M band and the 70cm 
band. Note that the pin assignments on the SERIT NIM-tuner 
are different than the first batch of NIM-tuners by SHARP and 
EARDATEK. So changes to the current MiniTiouner PCB board 
or an adapter cable may be necessary to use the SERIT NIM- 
tuner. 


On the current v0.5a software for DVB-S2, only demodulators 
for QPSK and 8PSK are operational via the current SHARP 
and EARDATEK NIM-tuners. 
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In the future, the use of SERIT NIM-tuner can provide 
demodulation implementations for the other DVB-S2 
modulation technologies of 16APSK and 32APSK. 


Conclusions 


Jean-Pierre F6DZP has provided hams with a very useful 
DATV analyzer. In addition, his design produces a DATV 
receiver that has capabilities that hams want..but are not 
provided by commercial DVB receivers. It is my favorite DVB- 
S/S2 receiver..So easy to use compared to commercial Set- 
Top-Box receivers!! | also want to give a very large “Thank 
You” to F6DZP for his help to me whenever | had difficulties 
or questions with my installing/testing of MiniTiouner. 


Useful URLS 
British ATV Club Digital Forum www.BATC.org.UK/forum/ 
BATC wiki site https: //wiki.batc.tv/MiniTioune 


CQ-DATV online free monthly e-magazine www.CQ- 
DATV.mobi 


Orange County ARC newsletters DATV articles and DATV 
presentations www.W6ZE.org/DATV/ 


Yahoo Group Forum for Digital ATV 
https: //groups. yahoo.com/neo/groups/ DigitalATV/info/ 


VivaDATV forum 
http://www. vivadatv.org/viewforum.php?f=80 (English 
section) 


Noise Power Measurement page 
http: //www.vivadatv.org/viewtopic. php?f=60&t=365 


Contact I nfo - W6HHC@ARRL. net 
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Mike Stevens G7GTN 


For doing some development on the ESP8266 modules | put 
together a very simple little develooment board to allow 
easier or faster prototyping of projects. Called the 
Smorgasbord (electronic buffet of sorts) as allows the 
individual constructor the opportunity to integrate the parts 
they develop with the most. 


For me | knew that many of the parts were going to be 
controlled via the |12C bus so have fitted a small DS3231 
Real-time clock module, 24LC512 Eeprom device hidden 
under the OLED (64X48) display. These three individual parts 
are all hard wired to the ESP8266 NodeMcu module I2C SCL 
being on D1 and SDA on D2 I/O pins as now fixed 
assignments. 


The other modules that | decided to use from the WeMos D1 
shield range can be mixed and matched reasonably freely 
with the proviso about +5V powering. 
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This only applies to the WS2812B RGB LED and Relay module 
the others are all being powered directly by a normal 3V3 
supply taken from the NodeMcu ESP8266 module used on the 
card. 


Because our available I/O is still somewhat limited it stands 
to reason that not all the modules or individual components 
on the card can be used at the same time. 


With reference to the chart we can identify the modules from 
the WeMos range that will work well together. This still works 
reasonably well for me at present with the types of control 
projects | actually envisage using the modules for. 


This will become a non-existent problem when the new ESP- 
32 range is more commonly available for purchase. 
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The Pinout of the ESP8266 NodeMcu board and 
compatibility with WeMos D1 Shields 


Shield 
OLED 
Relay 
MicroSD 
Motor 
DHT Pro 
DHT 
DS18B20 
WS2812B 
BMP180 


D1 
ScL 
Contact 


ScL 


SCL 


D2 
SDA 


SDA 


Data 
Data 
SDA 


D3 D4 DS D6 
CLK MISO 
Data 
Data 


As Trevor G8CJS has already been demonstrating we still 

have the option to use I/O expanders such as the PCF8574 to 
increase our useable pin count. This has the benefit of sitting 
on the |12C bus and thus not requiring any additional pins and 


CQ-DATV 45 - March 2017 


providing we can then write software to control this is a fully 
workable solution. We can of course move this exact same 
principal towards such slightly newer devices as the Microchip 
MCP23017 16 port expander and gain further available I/O 
facilities. |2C seems to be an appropriate direction to go 
here. This allows us to still use the SPI bus alongside for 
modules such as the SD card shield. 


User Inputs & Outputs 


The LEDS are connected to 2200 resistors to ground, with 
the other ends being connected to your required I/O pin on 
the processor module. The four push button switches are all 
connected to ground with the 10K resistors to the requisite 
1/O Pin you wish to use from the 4 way male pin header. The 
headers are to allow small jumper cables to be attached with 
a male pin on the other end (if required) to further allow the 
use of the small yellow breadboard that was attached to the 


proto card. 
TO I/O PINS 
(ae) 
> N ie) 
O Wa WoLWo 
USER I/O 9 ry x x 
yoy Vay Tag Po 
Lae x fe se Se 
RS KS Ns OSn tea 
ane xyNeyvo Nia 
INPUT / OUTPUT SECTION GND 
SWITCHES & LEDS 
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DS3231 Real time clock & 24LC512 64K 
Eeprom 


A simple solution was sought to provide a real time clock for 
when the ESP is not connected to the internet to be able to 
retrieve the time from a Network Time Protocol (NTP) server. 
A little eBay module based on the DS3231 had that problem 
resolved and being I2C controlled required no extra I/O pins. 
These two modules seem to be commonly available one with 
an additional Eeprom whilst the second one loses this but 
gains on being a smaller size. | believe this was originally 
intended to be used on the Raspberry pi range of single board 
computers. 


Unlike the majority of the I2C devices the address of the 
DS3231 is hardware fixed at (OX68) hexadecimal. 


The 24LC512 64K Eeprom address can be set by tying the AO 
- A2 pins in different combinations of either +3V3 or GND. In 
my implementation these three pins were all taken to ground 
to give an address of (0X50) 
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Layout & General Construction technique 


| used a (150mm X 90mm) single hole pad board as this was 
available in stock, this created a reasonably neat solution for 
point to point wiring of the main elements on the underside 
of the card. For this a surplus length of solid core CAT-5 cable 
was stripped and used. 


Using 8 way female headers allows the individual modules to 
be quickly removed if needed for another project, but as well 
neatly allows additional components to be hidden between 
them, such as the 24LC512 Eeprom used which sits directly 
under the I2C OLED. 


The board is powered via USB from your computer; this is 
also used to download the test code on to the ESP8266 
module. 
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Test Code Serial & Web Based 


For each element installed on the board an individual test 
code has been produced; this is controlled via 115200 baud 
rate serial from a terminal with certain elements and with 
your routers Wi-Fi credentials entered in to the code where 
indicated which also as serves a simple webpage for several 
of the tests that can be used directly from your normal web 
browser. As depicted here | used a static |P address of 
192.168.0.89 set within code for each element that had a 
browser control page. You will need to enter the SSID and 
also Password for your own Wi-Fi router. 


€ C! | © 192.168.0.89/Led10n 
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€ C | © 192.168.0.89/Text 


DISPLAY TEXT MESSAGE § SHOW BITMAP IMAGE § CLEAR DISPLAY 


This demonstrates the ability to now very quickly embed 
basic web control pages directly in to your own future 
projects if desired. All the samples have been created to be 
easy to follow and use as the starting point for working on 
your own specific creations. In preparation for Part 2 we 
firstly need to download some code writing development 
software. 


Web Browser Control Samples 


The code is written in the Ardunio IDE along with the required 
ESP8266 Libraries which are a separate download. The IDE is 
freely available from 

https: //www.arduino.cc/en/Main/Software for different 
operating systems whilst the libraries can be freely 
downloaded from https: //github.com/esp8266/Arduino full 
instructions are provided at this link to get these correctly 
installed on your own development machine. Where some 
code might also require additional libraries this is fully 
mentioned within the source with a download link to follow to 
allow either download or installing directly from the Ardunio 
|DE. 
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Plenty of original Ardunio libraries have now been successfully 
modified to work with the ESP8266 modules, so software 
development is eased slightly with known familiar code we 
are able to freely integrate in to our own projects. 


The test software will be available with Part 2 from the CQ- 
DATV download page under the filename smorgasbord. zip 


Useful I nternet Links 

https: //www.arduino.cc/en/Main/Software 
https: //github.com/esp8266/Arduino 
https: //www.wemos.cc/ 


http: //ww1.microchip.com/downloads/en/DeviceDoc/21754M. 
pdf 


http: //www.ladyada.net/library/i2caddr.html 
PROD 
Radio Amateur 


“mOxpd Arduino Shields” 


This kit design integrates the ESP8266 system-on-chip and an 
AD9834 DDS device, in an attempt to encourage exchange of 
idea's between activities on the "INTERNET OF THINGS” 
within Amateur Radio 


Radio Kits and Electronic 
Components for 
the 


If you have not seen Pauls Blog there is further reading here: 


http://mOxpd.blogspot.co.uk/p/kanga-uk-resources.html#loT 


Here you will how Paul has integrated his Sudden Transmitter Shield 
to create a Beacon. 


For further information see website or email for details 
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Getting Television off the ground 


By Trevor Brown 


As Television engineering evolves and it changes from the 
nightmare engineering it once was, we now see new 
applications almost every day. Foremost are the dash board 
TV cameras in cars to record accidents, police and emergency 
services wearing body cameras, even battlefield footage from 
helmet cameras worn by soldiers. The applications are 
endless and we don’t think twice about seeing pictures on our 
evening news from any of these sources. 


Dave’s tripod in the sky 


This picture (Left) was taken by Dave G3ZGZ on a home 
equipped Quadrocopter (see CQ-DATV 30). The picture shows 
the progression of an engineering works near his home in 
Lancashire, and to use Dave's words was the start of his 
“tripod in the sky”. 


This was upgraded to a Mobius “action camera” that for those 
who have not heard of it before is a small battery powered 
unit with 1080p recording capability. This was mounted under 
the quad on an anti-vibration mount and gave some 
outstanding still and video footage, down a 5.8GHz video 
downlink. 


Picture from Dave G3ZGZ home equipped The results were stunning and commercial TV equipped 
Quadrocopter Quadrocopters are now in almost every model and toy shop. 
This was not always the case. 
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The first time | saw a TV equipped model was at an ATV rally 
at Crick Post House, the architect behind the technology was 
Brian Parkinson and the camera used tube technology, but it 
was small and lightweight enough for a small model 
helicopter to lift and deliver live television back to the 
ground. 


If we wind the clock back to 1946, the equipment was not 
always so user friendly. The picture shows RCA’s block 
airborne television system on board a company plane for a 
public demonstration of something originally cloaked in 
Military secrecy. 


ar ; Sam hi 8, 
ie. fhe. eee 
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10 years later (1958) the news media were quick to get on 
board and this time replaced the plane with a helicopter. J ust 
as well as you see from the picture the television camera (TK 
30) was linked to a remote truck on the ground via 100ft 
camera cable which limited the height of the helicopter and 
mobility was limited to where the truck could follow the 
helicopter. 


On July 3, 1958 the first TV news helicopter, KTLA’s 
Telecopter, appeared in L.A and changed the news forever 
and also introduced a new word Telecopter. 


By 1965 the technology had evolved to self-contained 
helicopters with all the equipment on board and RF links to 
the ground. 

This had even progressed to using the helicopter, not only as 
a picture source, but to provide an RF relay of other TV 
equipped vehicles. 


RTV (Radio Television Francaise) the French broadcasters 
were one of the first to embrace and develop this technology 
for coverage of the “Tour de France” a bicycle race like no 
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Fig. 1, Auto-top camera used in Italy. Fig. 2. Motorcycle camera uses vidicon. 


Fig. 3. Multiple-antenna ground station. 


other and with unique broadcasting problems requiring a 
bespoke engineering solution. A helicopter was used both for 
direct aerial shot and as a relay for signals transmitted from 
video cameras mounted on motorcycles. This has now grown 
to a multi motorbike, multi helicopter solution with fixed wing 
aircraft and even satellite relays. 


The motor cycle cameras use VHF links to relay pictures to 
helicopters flying at ~600 meters altitude. The signal is then 
re-transmitted to aircraft flying at 3000-8000 meters 
(dependant on weather). These aircraft (some are 
unpressurised) need to circle very slowly therefore the 
turbulence can be highly uncomfortable for the pilots and 
technicians. If the weather turns bad then the use of the 
aircraft flying above the clouds becomes integral to the 
broadcast. In this case the GPS system on each bike becomes 
very important so that the aircraft can actually locate the 
motorbikes from 25,000 feet in the air. 


Humble beginnings you may say, but as the technology 
evolves, so does its implementation. Perhaps a little corny to Video Motorbike (x5) Audio Motorbike (x2) 
say the sky is the limit, but | think “The International Space 
station” would soon disprove that. 
Modern coverage of the Tour de France 
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Project Jenny 1966 


In October 1965, a US Navy aircraft equipped as an airborne 
broadcast station performed an airborne radio relay 
broadcast of the World Series over South Vietnam becoming 
the world’s first operational airborne broadcast station. 


In February of 1966, television arrived on the scene in South 
Vietnam and another new page went into the broadcasting 
history book. TV shows were broadcast on Channel 11 for 
AFVN (the American Forces Vietnam Network), and on 
Channel 9 for THVN TV (the official station of the Republic of 
Vietnam). 


Inside the 
Project Jenny 
Aircraft 


TV was broadcast from U.S. Navy NC-121) (Super 
Constellation) aircraft. These aircraft were known as Blue 
Eagles and operated as Project Jenny. The aircraft were 
assigned to the U.S. Navy aviation squadron VXN-8 
(originally OASU) home based at the Naval Air Test Centre, 
Patuxent River, Md. Two Blue Eagle aircraft were based at Tan 
Son Nhut AB in Saigon to provide TV broadcast services for 
AFVN and THVN. A third aircraft was based at DaNang AB to 
provide airborne PSYOPS. radio broadcast services for MACV- 
SOG. 


A slightly different spin was a project called Stratovision. This 
was the use of an aircraft flying at high altitudes, to bring 
television to small rural areas, so that they enjoyed the same 
benefits of the large metropolitan areas. 


Stratovisions B29 Aircraft 
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The system proposed by Glenn L. Martin Co. and 
Westinghouse, advocated television coverage of small towns 
and rural areas as well as the large metropolitan centres. This 
would ultimately require 14 aircraft to cover 78% of the 
United States. The system was adopted for use for domestic 
broadcasting in the United States, but not on this scale, 
though it did find use by the military in Vietnam. 


The Experimental Stratovision (a modified B29) flying at 
25,000 feet over the Pittsburgh area rebroadcasting telecasts 
picked up from the east coast television network. 
Programmes from the ground were picked up by a tail aerial 
and rebroadcast on the antenna shown. 


Stratovision technology re- 
appeared in a project called 
MPATI’s (Midwest Program on 
Airborne Television Instruction) in 
~» 1961 and ran until 1968. 


Purdue University Airport in West 
Lafayette, Indiana. One of the two 
aircraft would go aloft for six to 
F_ eight hours at a time flying at an 
>» Sj altitude of 23,000 feet. From this 
position the range of transmission 
was approximately 200 miles in 
diameter. 


When on station the plane would 
reduce speed, and then lower a 
forty-foot antenna mast which was 
now gyroscopically stabilized so 


<_ 
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that the antenna always aligned from the aircraft to the 
centre of the earth. This stabilization feature helped to 
maintain polarization of the signals. 


Programming from the planes was always pre-recorded and 
supported by a suite of two-inch video tape duplicating 
equipment housed in the basement of the Stewart Centre. 


Frequently snowy pictures were what students saw from the 
low power transmitters of KS2XGA or KS2XGD channels 72 
and 76 UHF respectively. 


The television equipment and transmitters were powered by a 
gas-turbine electrical power plant in the aft end of the DC-6 
fuselage; equipment similar in design to auxiliary power units 
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later jet transport aircraft use for engine starting. 


Let’s finish as we started, now we know all the history, 
development and projects involved in bringing you this: - 


Dave G3ZGZ’s home constructed Quadrocopter, no it does not 
relay GB3FY, the pictures are never snowy unlike the low 
power transmitters of KS2XGA or KS2XGD channels 72 and 
76 UHF respectively. The controls don’t look like this either. 
Dave has now up-rated his Quadrocopter. 


The camera on this new rig is a 4K ultra HD version with a 
three axis stabilised gimbal. It can take stills or video with 
various resolutions and frame rates. 


The camera has a micro SD slot that will allow recording of 
the stills or video for later processing. 


<_ 
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Control to the quad is on the 2.4GHz band (normal R/C band) 
and video is digitally transmitted to the ground on 5.8GHz. 


The controller a screen shows what the camera is seeing 

(very useful for framing a shot). The controller records the 
incoming video and telemetry for later analysis. The video 
recorded on the controller is a low resolution back up copy. 


Telemetry includes the status of the GPS reception on both 
the quad and the controller (there is a “return to home“ 
function that will actually return to the controllers GPS 
location, rather than a take off point - the controller also has 
a GPS built in). 


Altitude above ground, distance from the controller and the 
aircraft speed are also available together with the voltage of 
the flight battery. 


Telemetry recorded on the controller includes much more 
Dave G3ZGZ’s latest 4K ultra HD equipped information such as the pitch, yaw and roll angles of the 
Quadrocopter aircraft and the flight mode being used. 


Welcome, Pilot 


os) 


Fluorescent ; 3840x2160F25 {OF 


te 


System Settings Flight Settings te Model Select 


This is what is seen on the controllers screen. Anchorsholme park in early J uly 
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The controller is similar to most R/C transmitters but with the 
colour LCD screen. oe) = Digital Amateur TeleVision 
| ood ie Exciter/Transmitter 
The image is what is being viewed by the camera and around el 
this are telemetry data and also the settings buttons for the er y Now available from 
camera (touch screen). 


The camera can have auto and manual settings for white 
balance, exposure time and aperture plus the resolution and 
frame rate of the image recorded. 


As for the Anchorsholme Park well that is how it looked in 
July and you can see the full story at 
https: //youtu.be/cdIBlyzRQ_c 


Our thanks to Dave G3ZGZ and Ed Sharpe at the Southwest 
Museum of Engineering, Communications and Computation. 
http: //www.smecc.org/ 

A more affordable DATV exciter can now be ordered 

Fully assembled and tested PCBA 

DVB-S protocol and DVB-S2 protocol for DATV tramsmissions 


Both opti MI ists an) e Can operate all ham bands from 70 MHz-to-2450 MHz 


RF output level up to 10 dBm (min) all bands (DVB-S) 


pe S S | ‘an Isis C ontr| bute to seas See el (SDR) architecture allows many varia- 
“Software-Defined” all f be added h 
; SOG! lety. Tn S opt iY) ist nent Revi years -wAObichanninn ieteaine ce : 


Symbol Rates from 100K to 8000K Symb/sec allows RB-DATV 


invents the aeroplane, ou eee ee 
‘the pessimist the 


==, == — = ———————E 


For more details and ordering 


parachute. RD weiatieucascen 


Register on the web site 


to be able to see 


George Berard Shaw the PURCHASE page 
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DATV-Express Project - January update 


report 
By Ken W6HHC 


The project’s Manufacturing/Testing manager, Art WA8RMC 
worked hard during J anuary to ship out all remaining DATV- 
Express boards in inventory. 


Art reports that a new production batch of boards has been 
ordered. All of the discrete components have already arrived 
and the blank boards (PCBs) should arrive soon. We expect 
the assembly of the boards to begin around Feb 13 or 14. If 
everything proceeds as planned, then tested boards will be 
able to ship before the end of February. 


Ken W6HHC reported that a French Translation of the DATV- 
Express Users Guide for Windows has been prepared by 
Pierre HB9OIAM / F8BXA. 

The TRADUCTION FRANCAISE 
of the Windows Users Guide 
(draft10) is now available on 
the website at 
a http: //www.DATV- 
Express.com under the 
DOWNLOADS link. 


DATV-Express 
Guide de l'utilisateur 


Pour fonctionner sous Windows OS 7,8,10 


Ken W6HHC had a chance to 
do DVB-S2 testing after J ean- 
Pierre F6DZP released the 
DVB-S2 code (v0.5a) for the 
MiniTiouner receiver-and- 
analyzer. 


The new code can currently 
receive H.262, H.264, and 
H.265 CODECs and 
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SymbolsRates down to 125 kSymb/sec and QSK and 8PSK 
modulation signals. 


The MiniTiouner (v0.5a) is shown in analyzer-mode for DVB- 
S2 at SR=333 kSymb/s with a modulation constellation of 
8PSK. 


Charles G4GUO has done some programming and has been 
able to get his LimeSDR TX/RX board running GNUradio code. 
LimeSDR is currently shipping some 500 early bird units. This 
initial LimeSDR production batch is in the hands of Parcel 
Force at the moment so Charles should get three more 
boards in a week or so. Further study of implementing a RF 
Channel-simulation application for testing receivers at 
microwave frequencies reveals this proposed application is 
most likely beyond the reach of the LimeSDR FPGA size. 
Simulating multiple reflections of the received signals quickly 
doubles and even x12 the size of the code and data handling 
needed in the FPGA. 


“Project speed set to Working Hard for more 
production”...de Ken W6HHC 


{B MINITIOUNE v0.50 - DVB-S/S2 Recetver/Analyser - 650 Miz to 2600 MHr- for Manu Troumes(FTD22321 + NIM) ~ x 


NIM - EARDATEK 


] a = 


s 
| 
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CEC Explained 


This article is taken from the 2008 quantum data white 
paper. Quantum Data, Inc. www.quantumdata.com 


There is a little-known one-wire bus snaking its way through 
your HDMI products. The bus, known as the consumer 
electronics control (CEC) bus, is the basis for a new level of 
automatic control in HDMI interfaced systems. 


The basic technology of the CEC bus originated in Europe, on 
the SCART interface, where it’s been used with great success 
for many years. HDMI borrows and improves on the basic 
SCART technology, allowing AV products to discover and 
communicate with one another across a system. 


CEC makes possible global controls, which build on existing 
point-to-point E-DDC-based “plug & play” automation to 
minimize the number of IR remotes and key-presses required 
for basic operation of a system. 


CEC assumes that all AV source products in a system are 
directly or indirectly connected to a “root” display. HDMI 
connections form an up-side-down tree, with a display as the 
“root”, switches as “branches”, and various source products 
as “leaf” nodes. For example, CEC allows users to connect a 
mix of AV products as shown in Figure 1, place a DVD into 
the player, press PLAY, and let CEC handle the rest. 


CEC will automatically power-on the appropriate products, 
route the DVD player’s audio will cause the television 
program on the “root” to be automatically routed to and 
recorded on that device. 


In short, CEC enables automatic equipment discovery and 
simple “one touch” operation in HDMI-interfaced systems. 
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Physical Address (PA) 
Logical Address (LA) 


Security 


Switcher AVR 
ply PA= 1110 PA= 1100 
LA=14 abe LA=5 DVD Player 
. PA= 1120 
LA= 
‘—_ . a 7) 
== F. yi 
a ; “= 
out 


Set Top Box 


PA= 1113 


LA=3 
Cc 


a Game Box 
Bs i147 —_- —= 
| =8 F 
t 


Figure 1 - HDMI CEC System 
CEC Technical Overview 


The CEC bus is a one-wire, “party line” that connects up to 
ten (10) AV devices through standard HDMI cabling. The CEC 
protocol includes automatic mechanisms for physical address 
(topology) discovery, (product type based) logical addressing, 
arbitration, retransmission, broadcasting, and routing control. 
Message opcodes support both device specific (e.g. set-top- 
box, DTV, and player) and general features (e.g. for power, 
signal routing, remote control pass-through, and on-screen 
display). 


Electrical Characteristics 


When idle, pull-ups within CEC devices lift the CEC bus 
voltage to between 2.5 and 3.63 volts. CEC devices assert 
bits by pulling the bus down to between 0 and 0.6 volts. All 
devices monitor the logical state of the bus by comparing bus 
voltage with a state dependent threshold, which provides 
approximately 400 millivolts of hysteresis. 
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Rise and fall times may be purposely slowed to avoid ringing. 
Signal rise and fall times only need to be less than 250 and 
50 microseconds, respectively. 


Maximum leakage current is limited to 1.8 microamps to 
prevent devices from affecting the CEC bus, when they are 
disconnected from the power company. Since the CEC bus 
can include ten 1OOpF devices and nine 7OOpF cables, the 
maximum bus capacitance is 7200pfF. 


Bit-level Protocol 


Communication is always between an initiator and one (or 
more) follower(s). Both initiator and follower(s) can assert 
bits. Initiator asserted bits provide data, while follower 
initiated bits provide acknowledgement. Bit-level 
communication is very slow by modern bus standards with bit 
rates of less than 500 bits/second. 


Messages begin with one long start bit and are immediately 
followed by a number of shorter data bits. Start bits last 4.5 
milliseconds and have a low period of 3.7 milliseconds (Figure 
2a). 


Data bits only last for 2.4 milliseconds and have a low period 
that depends on the logical data value being communicated. 
Here, logical zero bits have a longer low state than logical 
one bits (see Figure 2b). 


High State 


Low State 
Earliest Time Latest Time 
to Return to Return 


to High to High Start Time for 


Following Bit (4.5ms) 


Figure 2a - HDMI-CEC Start Bit Timing 
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Nominal Sample Time (1.05ms) 


High State 


lea | 


| Logical 0 
' 


‘ i ' 
Low State ' i = 


High State 


! 
‘Logical 1 


Low State 


Bit Start Time 


Start Time for 
Following Bit (2.4ms) 


Low-high Safe Sample Return to 
Transition Period High State 


Figure 2b - HDMI-CEC Data Bit Timing 
Block-level Protocol 


Bits are grouped into 10-bit header and data blocks. Both 
header and data blocks include 8-bits of data along with EOM 
and ACK bits. 


The EOM bit signals the final block in a message. A ‘0’ 
indicates that one or more blocks follow and a ‘1’ indicates 
the message is complete. When a single follower provides an 
ACK to an initiator, it does so by “overriding” the output from 
the initiator (i.e. by pulling the bus to a logical ‘0’ while the 
Initiator sends a “passive” logical ‘1’). 


Broadcast messages have special rules for handling 
simultaneous ACKs from multiple devices. Here, the logic is 
reversed and a group of followers ACK by not “overriding” the 
initiator (i.e. by allowing the Initiator to send a “passive” 
logical ‘1’). 


CEC devices have both physical and logical addresses. 
Normally, upon each hot-plug, each CEC source obtains a 
physical address by reading the EDID of the sink it is 
attached to. 
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CEC Header Block 


Logical Address of Logical Address of 
Initiator Destination 
End of 


A A Message 
| | a w 


Figure 3a - HDMI CEC Header Block 


Acknowledgment 


The physical address of each CEC device is expressed as four 
numbers and indicates where it is relative to the “root” 
display, whose address is always fixed at 0.0.0.0. 


For example, a source attached to input #1 of the “root” 
display, will have a physical address of 1.0.0.0 (see Figure 1). 


Each CEC device also obtains a logical address reflecting its 
product type by negotiating with other CEC devices in the 
system. For example, the first STB in the system is always 
given the logical address 3. 


Header blocks contain the 4-bit logical address of the Initiator 
and 4-bit logical address of the Destination in their data bit 
field as shown in Fig. 3a. Data blocks contain 8-bits of 
arbitrary data as shown in see Figure 3b. 


Frame-level Protocol 


HDMI CEC messages are sent using frames. Each CEC frame 
consists of a start bit, a header block and possibly data 
blocks as shown in Figure 3c. 


As an example, a message from a source device to a TV 
might display a text message on screen (On Screen Display - 
OSD): 


CQ-DATV 42 - December 2016 


CEC Data Block 


Information Bits End of 


Message Acknowledgment 


I | 
ERED EEE & 


Figure 3b - HDMI CEC Data Block 


CEC Frame 
Start | Header Optional Data 
Bit Block Blocks 


Figure 3c - HDMI CEC Frame 


Such a message begins with a start bit, followed by a header 
block (with proper initiator /destination addresses), followed 
by data blocks containing an opcode 0x64 and parameters to 
control the duration time and the text to be displayed. 


Each 10-bit block (except the last one) will have the EOM set 
to ‘0’, while the last block will have it set to ‘1’. Each block 
sent by an Initiator must have its ACK bit “overridden” by the 
destination device. If the destination is address 15, the mes- 
Sage is deemed a “broadcast” and all devices may ACK by not 
overriding the Initiator’s ‘1’. 


Reliable communication is provided via frame 
retransmissions. If any block in a frame is not acknowledged 
- or other bus errors exist - initiators will sense the condition 
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and may retransmit up to five (5) times. When destination 
devices withhold their ACKs, initiators retransmit. 


Since the CEC bus is a single wire, bus arbitration is very 
important. The CEC specification calls for a signal free time 
before sending. 


To allow other devices a chance to send, the time for a 
current initiator to send another frame is longer than that of 
a new initiator that wants to send a frame, and signal-free 
times for retransmissions are the shortest. 


If multiple devices try to send a message at the same time, a 
priority scheme is used to give a single initiator precedence. 


CEC Device Architecture 


As extensive as the HDMI-CEC specification is, it makes no 
recommendation regarding architecture for implementing a 
CEC device in a product. 

To some extent your architecture will depend on what, if any, 
off-the-shelf intellectual property is available. The corollary to 
this is how willing you are to develop your own components. 
But setting that aside, it is important to identify the layers in 
the architecture and how they will interface with one another. 


Figure 4 (next page) illustrates a typical layered architecture, 
with options. 


At the bottom is a physical layer (PHY), which simultaneously 
drives and monitors the CEC bus. The PHY has a 1-bit control 
input and 1-bit monitor output. The control input tells the 
PHY when to pull the bus low, while the monitor output 
indicates the current logical state of the CEC bus. 


Above the PHY is a bit-level protocol layer, which is similar to 
a serial UART. The UART layer serializes and deserializes bit 
streams, while buffering transmit and receive byte strings. 
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Here you have some options. If the speed of the product’s 
microcontroller is sufficiently fast (e.g. with less than 100 
microsecond uncertainty), the UART might be implemented in 
code - as part of the microcontrollers firmware. If not, 
hardware logic may be required. In this case, UART logic 
might reside in a specialized peripheral |C along with the PHY. 


Above the UART is a driver layer, which composes and 
interprets the standardized CEC messages defined by the 
HDMI standard. Above that is the main body of embedded 
product feature code, which implements the unique overall 
behaviour of the product. 


HDMI 
CEC Enabled Product 
(e.g. DTV) 


Microcontroller/Driver 


cec_feature_calls() 


CEC Device v 


CEC-Feature 
Code 


cec_comm_calls() 


HDMI HDMI 
CEC Enabled CEC Enabled 
CEC-Communication Product Product 
(e.g. STB) (e.g. DVD Player) 


Se rn 


control (1-bit) ¥ monitor (1-bit) 


CEC-PHY 
Discretes or (part of peripheral) Chip 


CEC Bus 


i SR 


Figure 4 - Example HDMI-CEC System Architecture 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 


CQ-DATV 45 - March 2017 


The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


dotMOBI 


Issue 46 - 


April 2017 


http://cq-datv.mobi ISSN 2059-2191 
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Editorial 


Four years ago we published the second edition of CQ-DATV, 
we still could not believe that issue one had been downloaded 
over 9000 times. 


We knew the ATV community were hungry for an electronic 
magazine and we were desperate to set the focus of our 
publication on TV engineering, not just getting pictures from 
A to B, but all the home construction and self learning that 
many of us have gone through. 


| hope we have kept that focus and produced a world wide 
ATV magazine, that can be downloaded and enjoyed every 
month anywhere in the world at no cost. 


This issue starts with the sad passing of Alan Critchley 
G3SXC, this was a devastating blow, Alan has been a 
supporter of CQ-DATV and a contributor from day one. He 
was an ATV pioneer, an engineer, and constructor who 
brought enthusiasm to our hobby, he will be missed. 


CQ-DATV would like to offer its condolences to his wife Ruza 
and family. 


We have grown another issue of our learning and 
experimental section, Micro Corner. This time Trevor has 
taken the step expanding his planning of an internet 
controlled ATV repeater, by developing an |2c interfaced 
motor control, suitable for rotating a small aerial. 


Trevor has put a short video together so you can see it in 
operation on our front page http://cq-datv.mobi/. Again all 
the software is in ESP BASIC so you can cut and paste, 
directly from our electronic magazine into the edit page of 
the NODE MCU micro, then save and run. 
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When BASIC first appeared in the 70’s all the magazines were 
paper and many of us will have experienced the frustration of 
copy typing software from the magazines of that era into our 
micro of choice, where were the electronic publications when 
you needed them? 


Ken W6HCC has been looking at DATV repeaters in the USA, 
where there are now 14 active DATV repeaters including 12 
DVB-T repeaters. Ken has also produced his February DATV- 
Express update and is pleased to announce that boards are 
now back in stock after a close inspection by Art WA8RMC. 
The team was unexpectedly flooded by orders, when they 
tried to run down the supply as they thought the demand was 
waning, so now DATV-Express is once again available. 


Dave G3ZGZ has been looking at modern monitors and the 
annoying blue screen they produce when there is no video 
input, making it very difficult to peak up weak signals, that 
the monitor will not allow to be seen. Dave has come up with 
a very simple fix that can eliminate this undesirable effect. 


Darko OE7DBH has produced some useful hints regarding 
DVB-T MER (Modulation Error Rate), which is a ratio of the 
average signal power to the average error power, we had best 
let him explain. 


Rudi S58RU has asked the team to remind everyone about 
the |ARU ATV contest that will be held from 10 J une 12:00 
UTC to 11 June 18:00 UTC. | hope this is enough warning for 
you all to get your ATV kit working and in particular your 
portable ATV kit, we know, most operators do not really 
consider it as a contest, more so an activity weekend, either 
way lets get out there and put our respective countries on the 
ATV map. 


If you missed it there is full report on the 2016 activity at 
https: //www.iaru- 
rl.org/images/VHF/newsletters/Newsletter_70.pdf 
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We cannot close the April issue without a fun item and | hope 
Tools Explained provides you with just that, although in all 
humour there is an element of truth. 


The publication team would like to thank everyone who has 
contributed, without your input there would be no magazine 
and ATV and TV engineering would be the poorer for it, if you 
have something you would like to share with our readers then 
please email it to editor@cq-datv.mobi. 


CQ-DATV 47 is now officially open for copy and will be 
available late April 2017. You can be sent an automatic 
reminder from either our main website or by joining the CQ- 
DATV Facebook, no junk mail we promise just a notification 
that you can download the next issue. 


Now please sit back and enjoy CQ-DATV 46 


CQ-DATV Production team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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Silent Key - Alan Critchley G3SXC 


It is always sad to report the passing of an ATV enthusiast, 
but it does happen. Alan Critchley G3SXC died at 5.20am on 
the 16th of March leaving a beloved wife Ruza a son and two 
grandchildren, all who were with him at the end. 


Alan with his granddaughter J essica 
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Alan was a senior design engineer by profession working at 
Shorrock-security for almost 50 years, before that he was a 
Student Apprentice at Mullard’s Blackburn, he retired in April 
2009. 


CQ-DATV readers will remember him for is mechanical work 
on John G3RFL’s aerial rotator, he manufactured all the 
mechanical parts. 


q 
i» 


This was not his only contribution, remember the 3d printed 
horns, or the copper aerials he put together. 


Little is known of the experimental digital colour TV system 
he developed other than that it did deliver P5 pictures over a 
difficult path from his QTH in Great Harwood to John G3RFL’s 
QTH CLEVELEYS with a big hill in the way, at his end and 
ANALOGUE always had noise P3 to P4. 
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>_>, 
When he was not working on ATV Alan restored a classic E 
type J aguar. 


This was a complete rebuild and involved making special tools 
to form metal panels for the doors, he later took this car on a 
grand tour of Europe, happy days. 


He also entertained his follower on Facebook with the story of 
the nesting coal tits at the bottom of his garden, Alan 
provided the lucky tits with a nesting box complete with their 
very own TV channel so he could watch and report on their 
development. 


Music was his relaxation, Alan was an accomplished electronic 
organ player. 


Alan will be sadly missed by CQ-DATV readers and all the 
group who use and support the GB3FY ATV repeater. 
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DATV News 23cm All mode Power Amplifier, made by HiDes - 
Taiwan 


Two new items from HiDes 


All mode UPconverter for 13cm band, made by HiDes - 
Taiwan 


100.......950 MHz 


Available on ebay,: http://www.ebay.com/itm/PA1200-23cm- 
PA-for-SSB-CW-FM-FM-ATV-DVB- 
/322454891678?hash=item4b13cf2c9e: g: TWkAAOSwCU1Yy5 
mR 


Available on ebay: http://www.ebay.com/itm/BU-500-13cm- BATC Porstdown Project - “How to” videos 
Up-Converter-for-SSB-CW-FM-FM-ATV-DVB- 


[222442487988 ?hash=item33ca9b00b4: g: ECEAAOSw4YdYy5 After a couple of false starts (quality control issues with the 
Fx actor and script writer :-( ) |’m pleased to announce that the 
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video showing how to do the Portsdown initial set up is on the 
BATC youtube channel at 
https: //www.youtube.com/watch?v=nkjheie8uOk 


Note that even if you buy the SD card and assembled filter 
modulator you must run this procedure once to set up the 
system. 


More videos describing how to set other features are planned 
- if we can get the staff! 

73 Noel - G8GTZ 

Source: 

http://www. batc.org.uk/forum/viewtopic. php?t=4841&p=121 
17#p12117 


WIA volunteers find 5000 intruders 


Wireless Institute of Australia observers looking for intruders 
on the ‘Primary’ frequencies of the Amateur Service on high 

frequency bands in 2016 found more than 5,000 intrusions - 
FIVE THOUSAND ! 


These were collated and sent to the spectrum regulatory 
agency in |ARU member countries. 


A resulting clamp down on the Indonesian ‘village radio’ 
stations was occurring with the government regulator 
progressively removing offenders. 


The WIA reports intruders to the Australian Communications 
and Media Authority, but due to the itinerant nature of some 
intruders this can prolong the process for their removal. 


Unfortunately, some authorities seem to ignore requests for 
the removal of interfering services. 


Among the observers is the very active John Kirk VK4T] with 
monthly reports. 
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Individual volunteers have also left frequent reports sent via 
the WIA website electronic lodgement system, in particular 
ALARA’'s Lyn VK4SWE and Col VK4CC. 


An increasing number of digital emissions are intruding, and 
the use of Software Defined Receivers have identified non- 
amateur digital systems that are frequency hopping. The 
Manly-Warringah Amateur Radio Society of New South Wales 
has a five-band SDR receiver system that greatly assists in 
monitoring activities. 


Perhaps other clubs could help too? 


For the WIA monitoring system to work volunteers are 
required. 


Information on how to join the WIA monitoring system can be 
found on the WIA website 
http: //www.wia.org.au/members/ protecting/about/ 


The latest The I[ARU Region 1 Monitoring System newsletter 
reports a STANAG-4285 signal in the 40m amateur radio 
band probably from the Falkland Islands 


They say the signal on 7101.8 kHz was strong in South 
America, but rather weak in Europe. STANAG-4285 is 
typically, but not exclusively, used by the military. 

http: //www.iarums-rl.org/iarums/news2017/news1702.pdf 
Source: WIA News 

http: //www.wia.org.au/members/ broadcast/wianews/ 


Don't Forget - |ARU ATV contest 


The IARU ATV contest that will be held from 10 June 12:00 
UTC to 11 June 18:00 UTC. 


See Editorial in this issue for more info. 
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De Stichting DKARS wenst u een voorspoedig 2017 


In dit nummer/on this edition: 
o Valbeveiliging en juist gebruik van middelen 
0 Hoe meet je het lineaire gedrag van je transceiver of eindtrap ? 
0 XX9TGM, Macau 
o Een FUN-stukje door PA9JOO/P 
o Write your own logbook 
o And much nore... 


110000 WIE 
ISSN; 2452-1809 


Check out the DKARS website at:- 
http:/ / www.dkars.nl/ 
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Digital Amateur TeleVision 
Exciter/Transmitter 


Now available from 


A more affordable DATV exciter can now be ordered 

Fully assembled and tested PCBA 

DVB-S protocol and DVB-S2 protocol for DATV tramsmissions 
Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many varia- 
tions of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 


e Symbol Rates from 100K to 8000K Symb/sec allows RB-DATV 


Requires PC running Windows or Ubuntu Linux (see User Guide) 


e Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


Register on the web site 
to be able to see 
the PURCHASE page 
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Micro Corner - 12C Controlled Stepper What is inside? Generally, a stepper motor consists of a stator 
or rotor with a shaft, and coils. The stator is a surrounding 


Motor casing that remains stationary and is part of the motor 
housing, while the rotor is a central shaft within the motor 
By Trevor Brown that actually spins during use. Let’s look at the internal 
components. 


In the CQ-DATV 44, | outlined an ATV repeater that could be 
controlled from a smart phone over the internet by using the PERMANENT MAGNET STEPPER MOTOR 
EPS8266 module as its logic. 

SIGNAL B 


One of the features of this repeater was a movable receive 
aerial. The control menu was interfaced to two LED’s, one to 
turn the aerial in a CW direction, one to rotate it in a CCW 
direction. Both these functions were latched into the logic and 
the software also had a stop button to clear the latches. ' 


CURRENT 


For some of you, this may be enough, for others let me 
expand the logic by actually rotating a small motor. Again via 
an I2C interface and ultimately over the internet with the 


NODE MCU micro, using a simple BASIC programme. SIGNAL A ROTOR SHAFT 


COMING OUT OF 
; ; : PAGE 
There are various options available for a proportional 


controlled rotating aerial from a DC motor, relay driven and 
perhaps simple direction indicating logic via a mechanically 
coupled potentiometer, all of which can be Wi-Fi connected to 
a smart phone as an upgrade on the CQ-DATV 44 article 
clockwise and anticlockwise LED's. 


PERMANENT MAGNET 
DISK WITH TWO POLES 


DIRECTION OF 
MAGNETIC FIELD 


But how about using a stepper motor to rotate the aerial? For an en apsiv sheer 
those of you not familiar with these devices, a stepper motor THE MAGNETIC FIELD 
is, as its name suggests, a motor that can be stepped 


through a fraction of its rotation, via a sequence of external In order to rotate the stator in our diagram through one 
currents supplied to its coils. The position of the motor can be complete revolution, the current in the coil will have 8 
calculated by counting the steps and as such it does not different states. 

require any external position indicating logic. All that we have 

to do is count the steps to keep a track of the position of the We can monitor those states in software, pre-set how many 
attached aerials. revolutions will take place, and even limit the rotation to part 


of a revolution. 
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STATE 0 


STATE 1 


STATE 2 


STATE 3 


bb aa bb aa b Bb aa bb aa 
76543210 7654 32 10 76543210 7654 32 10 
>> (D000 BODO Bao00m | boo 
PORT REGISTER CONTENTS PORT REGISTER CONTENTS PORT REGISTER CONTENTS PORT REGISTER CONTENTS 
COIL SIGNAL B COIL SIGNAL B COIL SIGNAL B COIL SIGNAL B 
b 56> b,*. Bo b+ Bo bit; 
ioe y 
He sean “atk ZAG “=< He Agee 
ite LZz d Te LG say SS, 
Tek > + 4 ; cs w= 
ie n SIGNAL A He = SIGNAL A tte _ 
Fe" Le __ aw: 
a 
STATE 4 2 STATE 5 _ STATE 6 _ STATE 7 _ 
bb aa bb aa bb aa bb aa 
76543210 7654 3210 7654 32 10 7654 32 10 
PTT Telofols) Eee tt tol*} Eee Tolsfofo) PPT ols] fo} 
PORT REGISTER CONTENTS PORT REGISTER CONTENTS PORT REGISTER CONTENTS PORT REGISTER CONTENTS 
COIL SIGNAL B COIL SIGNAL B COIL SIGNAL B COIL SIGNAL B 
6> b os b,*. by+, by+; 


1 
Ue 
= 


Bo Bo 

jn - alt J : ligerl® Je igen 
ote ra NO 2: 2 NOE 2! gp NO Sy 
¢tpU I tte Gs {pS K > tte »”) 

cou ENS ES con HE NI 3 

SIGNAL A E48 = SIGNAL A E48 SIGNAL A Yb SIGNAL A $-fP 

ate dts dts ¢-+6 

a a a a 


Rotor sequence and coil current direction required 


It is this control that makes the stepper motor popular with 
microprocessor projects from robots to 3D printers. Anywhere 
where precise movement is being delivered by a micro we will 
inevitably find a stepper motor. So why not use one to rotate 
a small aerial such as a 10GHz horn that can deliver some 10 
to 20dBs of gain over an Omni direction receive aerial at our 
repeater site. 


The diagram is a little over simplified. The rotor is a little 
more complex and a change of state will move the rotator 
through 1.8° (according to the data sheet). To do this the 
coils need sequence control, which | hope the diagram 
illustrates. 

- State 0 Power the A coil 


- State 1 Power the A and B coil 
- State 2 Power the B coil only 
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- State 3 Power the A and B coil but with the current flowing 
the other way through coil A 


- State 4 Power the A coil only but still reverse powered 
- State 5 Power the A and B coil both reverse powered 
- State 6 Power the B coil only still reverse powered 


- State 7 Power the A and B coil but only the B coil reverse 
powered 


To rotate the motor the other way we reverse the sequence. 


The motor | chose has only two windings. Some have more. 
If you are looking for bigger headache, some have centre 
tapped coils so you can put volts on the centre tap and just 
pull down the appropriate end of the winding to get the 
current flowing in the desired direction. 


The motor | chose was the Nema 17. It was under £10 and it 
arrived within a few days. It is also popular for mechanical 
accessories such as mounting brackets and gear boxes; just 
ask google. 


The Nema 17 dual coil 4 wire interconnect motor 
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Motor Motor 
voltage voltage 
OO) © 


Control 
input P-channel 
(1 of 4) MOSFETs 


P-channel 
MOSFETs 


N-channel 
MOSFETs 


N-channel 
Q2 MOSFETs 


= Red lines indicate = 
conductive pathways 


The block diagram of the required motor drive amplifier 


| spent a few days designing the current drivers for this unit 
which needed to be able to sink current through the coils in 
either direction and in the end | went for a custom chip, the 
L298, and chose the module option with all the surrounding 
bits and bats in place so all | had to do was to connect the 
module to the PC 8574 chip to interface it to an 12C bus, or 
so | thought at the time! 


The problem was the motor drive module or H bridge as they 
call it, came without any paperwork and | had to spend time 
reverse engineering it to produce the following diagram. 


So yes, it was a simple four connections to the motor and 
four connections to the I2C interface chip, but the PCB 
seemed to get smaller and harder to trace out, or is that just 
my failing eyesight? Even the LED’s that show which coil is 
being powered, useful as they are, are pin head size. 


A look at the inside of the beast 
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The motor drive amplifier module complete with L298 
driver and associated components 


This is the final diagram and the connections to the motor 
and to I12C interface chip. 


19 INPUT 3 
12 INPUT 4 


“ 12c bus 


PCFBS74AP 
2 
= 


The reverse engineered module and the motor 
interconnect and | 2C port chip 
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The Node MCU that provides the I 2C bus for the PCF 
8574AP 


The Nema 17 motor can be powered by up to 12V and the 
module makes provision for this with an on-board 7805 volt 
regulator to maintain +5 for the rest of the circuitry, but the 
LED on the 7805 input does start to glow brightly at 8 volts 
and above, so | did all this experimentation with +5 on the 
Vcc input of the motor drive amplifier. 


The PCF 8574AP was connected to the Node MCU micro | 
used in CQ-DATV 44 and powered from its 3V3 rail and 
controlled over the internet in station mode. 


| spent a little time trying different settings of the I2C 
address for the PCF8574AP so that multiple ports could be 
part of any final repeater design. 


To this end | used the rather clever |2C address locating 
software used in CQ-DATV 44, which runs again under the 
ESP8266 BASIC and scans all the |12C addresses and reports 
back any address with connected hardware. My thanks to the 
author, it is a really clever tool. 
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ESP BASIC 12C Scanner Programme 


for address = 1 to 127 
i2c.begin(address) 
stat = i2c.end() 


if stat < 1 then 
' print stat 
wprint "Found |I2C device at address: Ox" & 
hex(address) 


wprint"- > " & address 
wprint " <br>" 

endif 

next 

wait 


The 12C scanner should be cut and pasted into the micro 
editor page and run. 


| tried every combination of AO Al A2 and came up with the 
following which was a simple binary progression from a 
binary implementation of the three address lines, but it’s 
good to see the software deliver the expected results. 


AO Al A2___| DECIMAL | HEX 
0 0 0 56 0x38 
1 0 0 57 0x39 
0 1 0 58. | _—~Ox3a 
1 1 0 59. | Ox3b 
0 0 1 60. | ~~ Ox3c 
1 0 1 61 | _—Ox3d 
0 1 1 62 | _‘Ox3e 
1 1 1 63 Ox3f 


The I2C addresses available to the PCF 8574AP port 
as set by AO Al and A2 


| connected the three lines to the PCF rail +3V3 and went 
with an address of 63 (BASIC uses decimal) 
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ESP BASIC 12C Aerial Rotate Programme 


let address=63 
let met=0 
button ">>>ROTATE AERIAL >>> ",[1] 

wprint "<br />" ‘remove all the wprint lines 
for a horizontal menu 

wprint "<br />" 

button ">>>ROTATE AERIAL <<< " [2] 

wprint "<br />" 

wprint "<br />" 

button ">>>PARK AERIAL <<<<< " [3] 

wprint "<br />" 

wprint "<br />" 

wprint " AERIAL DIRECTION " 

textbox met 

wprint "<br />" 

meter met,0,360 

wait 

[1] 

let met=met+7.2 

if met >361 then goto [backward] 'call virtual end stop 
i2c.begin( address) 

i2c.write(02) ‘step O 

i2c.end() 

i2c.begin( address) 

i2c.write(10) ‘step 1 

i2c.end() 

i2c.begin( address) 

i2c.write(16) ‘step 2 

i2c.end() 

i2c.begin( address) 

i2c.write(09) ‘step 3 

i2c.end() 

i2c.begin( address) 

i2c.write(01) ‘step 4 

i2c.end() 

i2c.begin( address) 


'PCF8574 I2C Address set by hardware 
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i2c.write(05) ‘step 5 
i2c.end() 
i2c.begin(address) 
i2c.write(04) ‘step 6 
i2c.end() 

i2c.begin( address) 
i2c.write(06) ‘step 7 
i2c.end() 

wait 

[2] 

let met=met- 7.2 

if met < O then goto [forward] ‘virtual end stop 
i2c.begin(address) 
i2c.write(06) ‘step 7 
i2c.end() 

i2c.begin( address) 
i2c.write(04) ‘step 6 
i2c.end() 
i2c.begin(address) 
i2c.write(05) ‘step 5 
i2c.end() 

i2c.begin( address) 
i2c.write(O1) ‘step 4 
i2c.end() 
i2c.begin(address) 
i2c.write(09) ‘step 3 
i2c.end() 

i2c.begin( address) 
i2c.write(16) ‘step 2 
i2c.end() 

i2c.begin( address) 
i2c.write(10) ‘step 1 
i2c.begin( address) 


let met=met- 7.2 

if met < O then goto [forward] ‘virtual end stop 
i2c.begin( address) 
i2c.write(06) ‘step 7 
i2c.end() 

i2c.begin( address) 
i2c.write(04) ‘step 6 
i2c.end() 

i2c.begin( address) 
i2c.write(05) ‘step 5 
i2c.end() 

i2c.begin( address) 
i2c.write(O1) ‘step 4 
i2c.end() 

i2c.begin( address) 
i2c.write(09) ‘step 3 
i2c.end() 


i2c.begin( address) 
i2c.write(16) ‘step 2 
i2c.end() 

i2c.begin( address) 
i2c.write(10) ‘step 1 
i2c.begin( address) 
i2c.write(02) ‘step O 
i2c.end() 

next Q 

wait 

[backward] ' virtual end stop 
let met=met- 7.2 

wait 

[forward] ' virtual end stop 
let met=met +7.2 


i2c. write(02) ‘step O wait 

i2c.end() 

wait The software can be 'cut and pasted’ into the editor, saved 
[3] 'Park and run. You will then get three buttons on the screen. 

for q=1 to 50 (img,, alt: stepper9 src: ../Images/stepper9. png) 
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>>>ROTATE AERIAL >>> 


>>>ROTATE AERIAL <<< 


>>>PARK AERIAL <<<<< 


AERIAL DIRECTION 50.4 | 
- 


Screen controls Panel as seen on your PC or smart 
phone browser (no App required) 


The two rotate buttons step the motor clockwise and 
anticlockwise. Each press of the button will move the motor 
through around 7°,(7.2 on the data sheet), less if you couple 
the motor to the aerial through a reduction gear, but then the 
beauty of BASIC is you can easily edit the text based 
programme to suit the mechanics of your aerial rotation. To 
this end | have added comments so you can see what is 
happening where in the code. 


If you couple through a worm drive, then it will of course stop 
the aerial rotating the motor. You can stop the coils being 
powered as an electronic brake, as this also causes the motor 
drive chip and to some extent the motor to get hot! The 
software does leave the motor powered up, but if you do not 
need a brake then add to the end of routine [1] and [2] and 
move the wait to the end of the routine.[3] 


i2c.begin(address) 
i2c.write( 00) ‘power off 
i2c.end() 

wait. 


The park button takes the aerial to the preset start position, 
so the power can be removed and powered up again with the 
motor and degree indicator in step. Remember the end limit 
switches are software not hardware. 
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if met < O then goto [forward] ‘virtual end stop 

if met >361 then goto [backward] 'call virtual end stop 
[backward] ' virtual end stop 

let met=met- 7.2 

wait 

[forward]' virtual end stop 

let met=met +7.2 

wait 


The degree counter is based on 7.2° per step and | have run 
this back and forth several times and powered and de- 
powered using park and everything seems to keep in step. 


The Node MCU is in Station Mode so it sits on my home 
internet at 192, 168, 0, 24, DCHP in action, but it could be 
put in WAP mode (Wireless Access Point) and controlled 
directly via your smart phone, no App required remember it 
is browser driven. 


The BASIC code could be tidied up by using sub-routines, but 
as in line code it is easy to see how it works and change any 
section to suit your needs. Remember the BASIC language 
manual, it’s free and on line at 


https: //docs.google.com/document/d/1EiYugfu1l2X2_pmfmu2 
O19CcLXOALgLM4r2YxKYyJ on8/pub#h.o9kamrmfwc3u 


There are lots of ads for the Node MCU module 


http://www. ebay.co.uk/itm/like/201699790850?lpid=122&ch 
n=ps&adgroupid=41285909471&rlsatarget=pla- 
470338960552 &adtype=pla&poi=&googleloc=1006588&devic 
e=c&campaignid=738225731&crdt=0 


But shop around and be prepared for delays from China. 
Sorry no aerial, just not an RF or aerial designer, but if you 
come up with one keep CQ-DATV in the loop, we always like 
to see our projects in action and hear from our readers. 
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Looking at DATV Repeaters in USA Amateur Television Network (ATN) DVB-T 
repenter WOATN Mt Wilson, California 
by Ken W6HHC 
Band - 434.0 MHz uplink input frequency. 


When | first got interested in DATV in 2009 (just before Video encoding - MPEG4. 
commercial TV stations here in USA were switching over to Channel BW - 2 MHz. 
Digital TV) there was only one DATV repeater here..the ATCO FEC - 3/4. 
repeater WR8ATV had set up a DVB-S repeater in 2004 and Guard spacing - 1/16 
has run 24/7 non-stop ever since. Modulation - QPSK 

FFT - 8K mode 
For many years, there was growing DATV interest, but there Modulation Data Rate - 2.20 Mbps 
were no other DATV repeaters in USA that lasted more than a Video aspect ratio - 4:3 
few months. Audio Encoding - 96 Kbps 

Video PID - 1601(base 10) - 0x641 
Today, | can list a total of 14 active DATV repeaters (at least Audio PID - 1602(base 10) - 0x642 
known to me) including 12 DVB-T repeaters and 2 DVB-S 
repeaters. Amateur Television Network (ATN) DVB-T 


repeater W6ATN Snow Peak, California 
| think two events occurred to allow this growth in DATV to 


finally happen in USA. Band - 434.0 MHz uplink input frequency. 
Video encoding - MPEG4. 
First, a company called HiDes introduced DVB-T transmitters Channel BW - 2 MHz. 
and receivers for ham radio that were reasonably priced and FEC, etc -same W6ATN Mt Wilson 
ran on the Windows operating system. | sense that many 
hams in USA do not want to be bothered by learning Linux, Amateur Television Network (ATN) DVB-T 
so Windows was the best OS for the US ham market. repeater WG6ATN J obs Peak, California 
Second, after several years of experimenting with DATV Band - 434.0 MHz uplink input frequency. 
protocols, the large Amateur TV Network (ATN) concluded Video encoding - MPEG4. 
that DVB-T protocol (and HiDes equipment) was user-friendly Channel BW - 2 MHz. 
(aka using Windows OS) and worked very well. FEC, etc -same W6ATN Mt Wilson 
The ATN (with a large analog-based network of ATV Amateur Television Network (ATN) DVB-T 
repeaters) has added DVB-T to nine repeaters sites over the repeater WG6ATN Santiago Peak, California 


last 12 months. 

Band - 434.0 MHz uplink input frequency. 
It is a pleasure to finally see so much DATV activity here in Video encoding - MPEG4. 
USA. Channel BW - 2 MHz. 
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FEC - 3/4. 

Guard spacing - 1/16 

Modulation - QPSK 

FFT - 8K mode 

Modulation Data Rate - 2.20 Mbps 
Video aspect ratio - 4:3 

Audio Encoding - 96 Kbps 

Video PID - 1601(base 10) - 0x641 
Audio PID - 1602(base 10) - 0x642 


W6CX DVB-S repeater Mt Diablo, California 


Band - 1292.5 MHz uplink input frequency. 
Video encoding - MPEG2. 

Symbol Rate - 2.222 MSymb/sec 

Channel BW - 3 MHz. 

FEC - 3/4 

Modulation - QPSK 

Video PID - 256(base 10) - 0x100 

Audio PID - 257(base 10) - 0x101 


Amateur Television Network (ATN) DVB-T 
repeater W6ATN Oat Mountain, California 


Band - 434.0 MHz uplink input frequency. 
Video encoding - MPEG4. 

Channel BW - 2 MHz. 

FEC, etc -same W6ATN Mt Wilson 


Amateur Television Network (ATN) DVB-T 
repeater W7ATN White Tank, Arizona 


Band - 434.0 MHz uplink input frequency. 
Video encoding - MPEG4. 

Channel BW - 2 MHz. 

FEC, etc -same W6ATN Mt Wilson 
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Amateur Television Network (ATN) DVB-T repeater 
W7ATN Mt Lemmon, Arizona 


Band - 434.0 MHz uplink input frequency. 
Video encoding - MPEG4. 

Channel BW - 2 MHz. 

FEC, etc -same W6ATN Mt Wilson 


Amateur Television Network (ATN) DVB-T 
repeater W7ATN East Mesa, Arizona 


Band - 434.0 MHz uplink input frequency. 
Video encoding - MPEG4. 

Channel BW - 2 MHz. 

FEC, etc -same W6ATN Mt. Wilson 


Amateur Television Network (ATN) DVB-T 
repeater N7ZEV Mt Potosi, Nevada 


Band - 434.0 MHz uplink input frequency. 
Video encoding - MPEG4. 

Channel BW - 2 MHz. 

FEC, etc -same W6ATN Mt. Wilson 


WR8ATV DVB-T repeater Columbus, Ohio 


Band - 423.0 MHz uplink input frequency. 
Video encoding - MPEG4. 

Channel BW - 2 MHz. 

FEC - 7/8 

Guard spacing - 1/32. 

Modulation - QPSK 

FFT - 2K mode 

Modulation Data Rate - 2.0 Mbps 
Video aspect ratio - 16:9 

Audio Encoding - 96 Kbps 

Video PID - 256(base 10) - 0x100 
Audio PID - 257(base 10) - 0x101 
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WR8ATV DVB-S repeater Columbus, Ohio 


Band - 1288.0 MHz uplink input frequency. 
Video encoding - MPEG2. 

Symbol Rate - 4.167 MSymb/sec 

Channel BW - 5.5 MHz. 

FEC - 7/8 

Modulation - QPSK 

Video PID - 33(base 10) - 0x021 

Audio PID - 49(base 10) - 0x031 


W8BI DVB-T repeater Dayton, Ohio 


Band - 439.0 MHz uplink input frequency. 
Video encoding - MPEG4. 

Channel BW - 2 MHz. 

FEC - 7/8 

Guard spacing - 1/32 

Modulation - QPSK 

FFT - 2K mode 

Modulation Data Rate - 2.0 Mbps 
Video aspect ratio - 16:9 

Audio Encoding - 96 Kbps 

Video PID - 1601(base 10) - 0x641 
Audio PID - 1602(base 10) - 0x642 


WOBCR DVB-T repeater (RACES) Boulder, 
Colorado 


Band - 1243.0 MHz uplink frequency 
Band - 423 MHz downlink frequency 
Video encoding - MPEG4. 

Channel BW - 6 MHz. 

FEC - 3/4 

Guard spacing - 1/16 

Modulation - QPSK 

FFT - 8K mode 

Modulation Data Rate - 6.59 Mbps 
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Video aspect ratio - 1920 x 1080 
Audio Encoding - 96 Kbps 

Video PID - 1601(base 10) - 0x641 
Audio PID - 1602(base 10) - 0x642 


Tools Explained 


DRILL PRESS: A tall upright machine useful for suddenly 
Snatching flat metal bar stock out of your hands so that it 
smacks you in the chest and flings your beer across the 
room, denting the freshly- painted project which you had 
carefully set in the corner where nothing could get to it. 


WIRE WHEEL: Cleans paint off bolts and then throws them 
somewhere under the workbench with the speed of light. Also 
removes fingerprints and hard-earned calluses from fingers in 
about the time it takes you to say, "Oh, shit!" 


SKILL SAW: A portable cutting tool used to make studs too 
short. 


PLIERS: Used to round off bolt heads. Sometimes used in 
the creation of blood-blisters. 


BELT SANDER: An electric sanding tool commonly used to 
convert minor touch-up jobs into major refinishing jobs. 


HACKSAW: One of a family of cutting tools built on the Ouija 
board principle. It transforms human energy into a crooked, 
unpredictable motion, and the more you attempt to influence 
its course, the more dismal your future becomes. 


VISE-GRIPS: Generally used after pliers to completely round 
off bolt heads. If nothing else is available, they can also be 
used to transfer intense welding heat to the palm of your 
hand. 
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OXYACETYLENE TORCH: Used almost entirely for lighting 
various flammable objects in your shop on fire. Also handy 
for igniting the grease inside the wheel hub out of which you 
want to remove a bearing race. 


TABLE SAW: A large stationary power tool commonly used 
to launch wood projectiles for testing wall integrity. 


HYDRAULIC FLOOR J ACK: Used for lowering an automobile 
to the ground after you have installed your new brake shoes, 
trapping the jack handle firmly under the bumper. 


BAND SAW: A large stationary power saw primarily used by 
most shops to cut good aluminum sheet into smaller pieces 
that more easily fit into the trash can after you cut on the 
inside of the line instead of the outside edge. 


TWO-TON ENGINE HOIST: A tool for testing the maximum 
tensile strength of everything you forgot to disconnect. 


PHILLIPS SCREWDRIVER: Normally used to stab the 
vacuum seals under lids or for opening old-style paper-and- 
tin oil cans and splashing oil on your shirt; but can also be 
used, as the name implies, to strip out Phillips screw heads. 


STRAIGHT SCREWDRIVER: A tool for opening paint cans. 
Sometimes used to convert common slotted screws into non- 
removable screws and butchering your palms. 


PRY BAR: A tool used to crumple the metal surrounding that 
clip or bracket you needed to remove in order to replace a 50 
cent part. 


HOSE CUTTER: A tool used to make hoses too short. 


HAMMER: Originally employed as a weapon of war, 
nowadays is used as a kind of divining rod to locate the most 
expensive parts adjacent to the object we are trying to hit. 
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UTILITY KNIFE: Used to open and slice through the 
contents of cardboard cartons delivered to your front door; 
works particularly well on contents such as seats, vinyl 
records, liquids in plastic bottles, collector magazines, refund 
checks, and rubber or plastic parts. Especially useful for 
slicing work clothes, but only while in use. 


SON OF A BITCH TOOL: Any handy tool that you grab and 
throw across the garage while yelling, "Son of a bitch" at the 
top of your lungs. It is also, most often, the next tool that 
you will need. 


Want to be notified when issues of CQ-DATV are published? 
Then join our mailing list. 
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DATV-Express Project - February update 


report 
Written by Ken W6HHC 


Art WA8RMC reports that the production build of DATV- 
Express exciter boards launched in January has been 
completed and DATV-Express boards are now back in 
inventory. WA8RMC finished inspecting assembled units and 
testing this next batch of hardware boards. After 
unexpectedly being flooded by orders around the end-of-the- 
year, the project team had to stop accepting orders for 
boards. The PayPal ordering button has now been reactivated 
on the project website. 


You can order a board from the http://www.DATV- 
Express.com website using the PURCHASE A BOARD link 
(along the top). You must register on this web site to 
purchase a board. All boards will ship from USA. Art has 
shipped out the next four orders in late February. 


Ken W6HHC had a chance to prepare a DATVtalk article that 
provides an overview of the capabilities of the MiniTiouner 
analyzer/receiver for DVB-S/DVB-S2 that is designed by 
Jean-Pierre F6DZP. 


MiniTiouner 
Assembly 


Typically 


RF loopout 
650 — 2600 MHz 


USB2 FT2232H 
Module 
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W6HHC had been using the MiniTiouner to finish testing of 
the DATV-Express for Windows software release (v1.23). In 
W6HHC’s opinion, the MiniTiouner is not only a valuable DVB- 
S and DVB-S2 analyzer..but MiniTiouner is the “best DVB- 
S/S2 receiver that Ken has ever used”! The MiniTiouner 
receiver is So easy to use... 


1. Set the frequency you want 
2. Set the SymbolRate you want 
3. Set the protocol you want (DVB-S or DVB-S2) 


No more blind scans, etc - are needed to see a new received 
Signal. 


The article, called “DATVtalk16 - The MiniTiouner 
Receiver/Analyzer for Digital-ATV”, can be downloaded from 
the CQ-DATV issue 45 eMagazine (free) at http: //cq- 
datv.mobi 


Charles G4GUO has been relaxing by working on a few fun 
DATV projects. No LimeSDR efforts last month and no DATV- 
Express efforts for a few more months. 


“Project speed set to time to relax a bit”...de Ken 
W6HHC 


Left - Block Diagram of the USB2-based MiniTiouner set- 
up for receiving DVB-S and DVB-S2 protocol 


CQ-DATV | 


£ Like us on Facebook 
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Simple Blue Screen Eliminator 


By Dave Woodhall G3ZGZ 
Background 


When working analogue TV it is usually necessary to peak up 
antennas very accurately when distant stations are weak. 


Quite a few modern monitors go to “blue screen” when there 
is no video input. This makes it very difficult to peak up on 
weak signals as the monitor will not allow weak signals to be 
seen. 


The circuit in the monitors usually looks for incoming line 
sync pulses and when these are found it will display the video 
signal. On very weak signals the sync pulses normally are 
poor and the monitor won’t switch from blue screen. 


This is exactly when it is necessary to peak antennas for the 
best signal and if you are operating portable it may pay to 
move the antenna slightly from it’s present position to take 
the benefit of a reflection etc. 


The blue screen eliminator works by tricking the monitor into 
thinking there is a useable sync pulse being received and 
allow it to show an extremely noisy signal. Antennas and 
tuning can then be peaked for best results. 


One of the hardest to find IC’s is used (it’s only hard to find 
as it’s got small writing and I’ve misplaced my glasses). This 
is the 555 timer chip. 


It is used to produce “line sync” pulses. The monitors are not 
too fussed about the sync pulse width (my first experiments 
were actually with a square wave and that worked). 


The sync pulses are used to chop the incoming “white noise” 
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Ice LM78Le@5 
De 1N4148 etc 


VR1 


hig poly 


Circuit (Fig 1) 


Blue screen eliminator 
ee 


that an analogue video receiver produces when no signal is 
present. This tricks the monitor into thinking there is a signal 
with sync and some video content (the noise). 


Once antennas are set correctly the unit is powered down and 
the monitor will display the incoming picture. 


The 555 circuit is taken directly from the data sheet and 
produces “sync” pulses of about 6 to 10uS duration every 
64uS. These are fed via a diode to the junction of two 
electrolytic capacitors which are in series with the video 
output of the receiver and the monitor input. The “sync” 
pulse is added to the incoming noise to produce a “video” 
Signal consisting of line sync plus “noise” in the video part of 
the waveform. 
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Two presets are fitted. The first, VR1, sets the repetition rate 
of the sync pulses to 64uS. The second (VR2) adjusts the 
“mixing” of the noise and sync pulses. This will adjust the 
brightness of the noise displayed on the monitor whilst 
adjusting antennas. 


A ‘scope should be used to set VR1 for a repetition rate of 
64uS when connected to pin 3 of the 555. 


If you have a dual beam ‘scope leave channel 1 connected 
here and select channel one to trigger the ‘scope. 


If single beam with a separate trigger input then connect the 
trigger to pin 3. 


Connect a receiver with NO incoming signal, just noise, to the 
video in, and a monitor to the video out. Connect the ‘scopes 
second channel to look at the video out. 


Adjust VR2 for a “false video” signal that shows the noise as 
though it were video and sync pulses that go below the 
bottom of the “video”. See fig 2 which shows the 555 output 
on pin 3 and the chopped video to the monitor. 


Your monitor should now have switched from blue screen to 
show noise. 


Now apply a very weak signal to your analogue receiver. You 
should see on the monitor a picture that is “running through” 
It looks like a picture that has no syncs. 


Adjust VR1 To get the floating picture to be as still as 
possible. 


Removing power to the circuit will allow the monitor to show 
the picture you expect! 
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ma 
VR2 will adjust the brightness level of the noise being 
displayed on your monitor and you may find it beneficial to 
make this a panel mounted control. 


wit 


| use the same 1.3GHz receiver for both 23cm and 3cm with 

a LNB. When the LNB is connected my receiver outputs more 

noise and VR2 may need to be adjusted to compensate. good enough to trigger the monitor unless the 555 
circuit was used 


You may want to add a switch that bypasses the two 
electrolytics in the video path after antenna pointing is done, 
but | have not found this necessary. 


Building 


A PCB could have been used, but | simply built my circuit on 
a piece of Vero board as it has so few components. 


Components 

R1 10k C2,C3 220uF Electrolytic 
R2 1k5 C4 22uF tant 

R3 1k C5 1yF tant 

VR1 5k multiturn preset D1,2 1N4148 

VR2 5k preset fCL-355 

C1 5n6 polyester 1C2 78L08 
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KANGA 
PROD 


Radio Kits and Electronic Components for the 
Radio Amateur 


Taz see 8 7¢€¢-6e¢432:18 
|e 
> 


> on the 
~ Brnet of Things’: 


Ss 


This kit design integrates the ESP8266 system-on-chip and 
an AD9834 DDS device, in an attempt to encourage 
exchange of idea's between activities on the "INTERNET OF 
THINGS" within Amateur Radio. 


If you have not seen Pauls Blog there is further reading 
here: http://mOxpd.blogspot.co.uk/p/kanga-uk- 

resources. html#loT. Here you will see how Paul has 
integrated his Sudden Transmitter Shield to create a Beacon. 


For further information see website or email for details 
www. kanga-products.co.uk sales@kanga- products.co.uk 
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TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 
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Hints and Tips 


Darko Banko OE7DBH has some information and hints 
regarding DVB-T from his experience: 


MER (Modulation Error Rate) 


MER is calculated in order to put the total signal impairment 
in a measuring value which is presumably at the input of a 
receiver. The MER is the ratio of the average signal power to 
the average error power . The MER value is the least of the 
Same or even more importance than a higher transmission 
power. 


A signal in 16 QAM with a MER lower than 8dB can not be 
decoded. DVB-T TRX mostly have a MER between 20 and 35 
dB, due to amplification this good value will be lost. 


Depending on the amplifier or the used electronic the MER 
will be reduced between 5 and 15 dB. But be careful if you 
are going to the limits of your amplifier while you are 
believing that in DVB mode the same output power is 
available as in SSB or FM. 


If you are making this mistake, your MER will be down to 5 
dB. Your receiving counterpart will notice a signal, but has no 
chance to get Video and Audio. Less is more. 


Let’s compare FM with 16 QAM , same bandwidth and good 
modulation: 


¢ A weak FM signal with good modulation could not be 
decoded, a strong FM signal is no problem to decode. 


¢ A weak 16 QAM with a good MER can be easily decoded, a 
strong 16 QAM is also no problem. 


e With a bad modulation both modes are causing problems to 
decode. 
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Shoulder Attenuation ( Signal - Shoulder span) 


The DVB-T system does not utilize the full channel bandwidth, 
i.e. some of the 2K- or 8K subcarriers are set to Zero so that 
no interference to adjacent channels will be caused. Due to 
nonlinearities, there are still outband components and the 
effect on the spectrum and its shape has given rise to the 
term “shoulder attenuation”. So it is important to keep the 
attenuation as high as possible to avoid monkey-chatter and 
also to keep the MER on a high level. 


¢ A reduction of 40 % in the Signal shoulder span , leads to a 
significant reduction of the MER. 

¢ The appropriate measurement equipment is a spectrum 
analyser. 


Class A amplifier 


The definition of ,class A“ from 30-40 years ago is not the 
same as for 5-10 years ago, the same is valid for the used 
technical eqipment. |n SSB mode this does not make a big 
difference, but for DVB signals it is a huge difference. 


Let’ s take the well known Mitshubishi moduls as example: 


¢ M57745 (plastic cover): absolutely not suitable for DVB 
signals 

¢ RA30H4047M (plastic cover) limited suitable for DVB, only 
for very low output power 

¢ RA30H4047M1 (metal cover) suitable for DVB , up to 
approx. 20% of full power in CW mode 


Rule of thumb in the professional broadcast area: 7% of 
maximum possible power in CW mode can be achieved for 
digital transmission 
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In this area mostly Push-Pull amplifiers with solid state 
electronic components of 80 W HF output power are used. 
Push-Pull means using 2 amps with 80 watts, so in total 160 
watts, combining them at the end with a coupler. 


But why they are using a coupler which is only designed for 
25 watts in CW? 


Because this amp generates only 10 watts in digital mode. 
But why to use such high power semiconductors? 


This is because they are only working fully linear in the low 
power range. 


Check with the thumb rule:. 7 percent of approx. 150 W in 
CW mode leads to approx. 10 watts in digital mode. 


HAMs are taken this professional thumb rule not so serious 
with our amps, our thumb rule is rather 10 - 15 %. 


In no case exceed this border otherwise your DVB signal will 
extremely suffer from spectrum and quality. Please keep in 
mind: Less is more. 


Rather a lower signal with better quality is preferred. 


Use an antenna with more gain to achieve more power, but 
also in this area pay attention. 


Antennas 


Please use omnidirectional antennas without gain, J 
antennas, dipols, backfire or yagi antennas with gain. 


Do not use stacked antennas because those will introduce 
phase shifting which is very bad for DVB signals. 
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Power measurement 


Best choice would be a “channel power meter” a DVB-T power 
meter, but who can afford this. 


Correct would be to measure the carrier power on DVB, DVB- 
T offers 2k, 4k and 8k. 


2k means 2000 (to be precise 2048) carriers, effectively used 
are 1704 of them. Measured should only be one of them. 


HAMs are measuring across all carriers while using their 
DAIWA, Bird, Thermal power meter. This is not fully correct 
but sufficient for us. 


A Thermal head power meter shows approx 8% less power 
than in reality transmitted. 


From a feedback | know that a Bird wattmeter shows only 
50% of the real transmitted output power. 


All other HAM VSWR meters are too imprecise. 


Followed all over the world 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our Amateur 
web site to check to see if there is a later edition available. Television 


Quarterly 


wf 
KH6HTV Video FM ATV Equipment Review iF 
‘ 


ATV in Berlin Germany 


ATVQ's Founder Henry Ruh AASXW 
HackRF One SDR Equipment review 
3.4 GHz FPV Receiver for ATV Use 


~ 
Radio Mobile - TV Propagation Predictions 


Hart oon 


WWW.ATVQUARTERLY.COM 


ATV Quarterly - Don't miss another issue! Subscribe 
Today 


USA $24.00 year, Canada/ Mexico $27.00 year DX 
$37.00 year (US $) Cyber: $15/ yr. Visa, M/ C, AMEX, 
PayPal via I nternet: www.atvquarterly.com 
ix : ; . : s Cheques or Money Orders to P.O.Box 1594 Crestline 
Be ey CA 92325 
> Published by ATV Quarterly tel (909) 338-6887 
email: wa6svt@atvquarterly.com 


http://cq-datv. mobi = ISSN 2059-2191 
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Editorial 


So it’s May and the weather in the UK has not quite made up 
its mind. If it’s warm and out with the portable kit or still cold 
and blustery, keep the shack door shut and the soldering iron 
on. 


John G3RFL is obviously in the keep the soldering iron on 
camp, as he has also been working on a solution to the 
dreaded blue screen on poor signals that stops you seeing 
pictures and improving them, particularly when using a TFT 
screen. 


John’s fix for the problem is slightly more sophisticated than 
Dave’s solution (CQ-DATV 46), in that it uses more parts and 
surprise, Surprise, has a PIC generating pseudo sync pulses 
to fool the monitor out of blue screen mode and the when the 
picture is improved to the point when the blue screen mute is 
overcome, it automatically switches to incoming syncs. Johns 
version has several adjustments as the tipping point of this 
blue mute is different on all monitors. Also as you would 
expect from John, there is a single sided PCB layout to aid 
construction. 


We also have a new project in Micro Corner and this time it’s 
an VGA to AV Converter. It converts a VGA signal from a 
computer to an AV and S-Video signal for use by a TV, 
monitor or a PC video capture device. This is a commercial 
device but has been modified by John Owen to interface to an 
Arduino Nano, so two projects for you to get your teeth into 
in this issue. 


Ken has delivered his latest DATV express update and reports 
on three outstanding problems :- 


Windows-for-Italian OS does not select capture-camera 
properly because of use of a “Italian-friendly” setting name. 
Using vMix should be a work-around. 
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Windows-for-] apanese OS does not select capture-camera 
properly because of use of a “J apanese-friendly” setting 
name. Using vMix should be a work-around. 


The MER readings using MiniTiouner receiver for DVB-S2 
transmissions appear to read “lower” in value than when 
using the DVB-S protocol, due to an “unknown reason”. 


In the firm belief that the weather will improve at least in the 
UK can we remind everyone that the I[ARU region 1 ATV 
contest will be start at 12:00 UTC on the 10th of June and 
runs until 18:00 UTC on the following day (June 11). So 
enough time to schedule and make that important ATV 
contact or better still go portable. 


Most operators do not really consider this event as a contest, 
but as an ‘activity weekend’, many ATV operators in several 
countries, will be active over this weekend, with a lot of 
portable operation. 


Please use this opportunity to push activity on the higher 
microwave bands. We need to keep these bands active, do 
not complain about lack of activity; you are the one that 
must make activity happen! 


Last year, stations from Sweden joined in, some only made 
one contact but put ATV on the map for their country. Spain 
promised to join this year, so please point your aerials in their 
direction. 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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Please see the 2016 news letter: https://www.iaru- 
r1.org/images/VHF/newsletters/Newsletter_70.pdf 


The Contest rules are simple, and an Excel log sheet needs to 
go to your local contest manager within 2 weeks. If you do 
not have a local ATV contest manager, then the logs can be 
sent direct, full details on the site. 


https: //www.iaru- 
r1.org/images/VHF/atv/IARU_ATV_contest_rules_version_ 20 
15. pdf (English Version) 


https: //www.iaru-r1.org/images/VHF/atv/ATV_contest_log_- 
_ATV_yourcall_ YYYYMMDD. xls (English version) 


Please be aware the four digits should only be exchanged in 
vision, do not show your code on the internet. 


Also strongly recommended that ATV repeaters should be 
switched off during this activity weekend to make it possible 
to use the whole band (and to prevent confusion in case of 
retransmitted four digit codes). 


CQ-DATV Production team 
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on the 2nd of April Bernie Appel pa 


Sadly ssed away. 
Mr. Appel is one of the distinguished members of the 
Consumer Electronics Hall of Fame, which includes Alexander 
Graham Bell, Ray Dolby, Thomas Edison, but perhaps better 
known as the motivating force behind Radio Shack. Although 
Bernie did not found Radio Shack, he did join the Boston- 
based catalogue business company in 1959 as a buyer. He 
rose to the chairman and was the force behind the 
establishment of over 7,000 tech stores across the USA. 


His work earned him the moniker “Mr. RadioShack,” as well as 
a twice Distinguished Achievement Award in 1994, and entrée 
into the Consumer Technology Hall of Fame in 2002 and has 
frequently said it was his most memorable industry moment. 
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Appel was welcomed into the Consumer Technology Hall of 
Fame in its third year by CTA head Gary Shapiro in 2002 


Appel left RadioShack and RadioShack would go on to face 
mounting hardships as it searched for a contemporary 
identity and compelling role in the digital age, and last month 
filed for Chapter 11 bankruptcy protection for the second 
time in as many years. 


WDOFCH DVB-T repeater 


A 70cm in-band DVB-T repeater, WDOFCH/R is now on-the-air 
in St Louis, Missouri, EM48. 
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WDOFCH DVB-T repeater, St. Louis, MO 


¢ Band 

¢ Output Freq 

e Filters 

e Video encoding 

¢ Channel BW 

¢ FEC 

¢ Guard spacing 

¢ Modulation 

e FFT 

¢ Modulation Data Rate 
e Video aspect ratio 
e Audio Encoding 

¢ Video PID 

¢ Audio PID 

¢ Transmitter 


e Receiver 


441.00 MHz input frequency 
423.00 MHz output frequency 
NOYE Inter-digital RX/TX Bp 
H.264/AVC 

6 MHz. 


96 Kbps MPEG2 

1601(base 10) - 0x641 
1602(base 10) - 0x642 

H|iDes HV-1OOEH w/remote web 
management 

H!iDes HV-110Mel, KOPFX 


Ken W6HHC believes this is now USA DATV-repeater number 
15. See CQ-DATV issue 46/April for an earlier list of DATV 


Repeaters in USA. 


pa British Amateur 
Television Club 


The club provides the following for its members: 
A colour magazine, CQ-TV, produced for members 
in paper or .pdf (cyber membership) formats. 


Web site — where you can find our online shop stocking 
hard to get components, software downloads for published 


projects and much more. 


A members forum at 


Quedrent 


for help, 


information and the interchange of ideas. 


A video streaming facility at 


which enables 


repeaters and individual members to be seen worldwide. 


aR 


An annual Convention held in the UK where you can meet ey 
other members, visit demonstrations and listen to lectures. 


Meet other club members at the BATC stand 


at local rallies across the country. 


www.batc.org.uk 


By John Owen (| WW. .Uk) 
Reproduced here by kind permission. 


The VGA to AV Converter shown above left is available from 
dozens of retailers. It converts a VGA signal from a computer 
to an AV and S-Video signal for use by a TV, monitor or a PC 
video capture device. It also provides an unaltered feed- 
through for the VGA signal 


A common use is with a CCTV Digital Video Recorder (DVR). 
Many of these units only provide a VGA output (and, 
optionally, HDMI) to a monitor but an additional AV output 
can be useful, for example, to feed a TV (with an AV input) or 
to feed a video capture device in a PC - which nearly always 
involves AV to USB capture hardware or a PClI(e) card with 
AV inputs (Such as the Ospr I of analogue video 
capture cards). 


The VGA to AV Video Converter unit has a useful button on its 
front panel (called ZOOM) successive presses of which cycles 

between passing the full VGA screen to the AV output or each 
of the four "corners". 
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CCTV DVRs frequently display video from up to four cameras 
on-screen at the same time so the ZOOM button can be used 
to select either the full screen or one of the four camera 
images, as shown below. 


The VGA image always passes through the converter 
unchanged and displays whatever output format is selected 
on the DVR but | wanted to automate the ZOOM button- 
pressing process so that the AV image could be cycled either 
on a timer or even switched remotely via a web page. For 
completeness, | also wanted to retain the ZOOM button. 
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To gain access to the converter's PCB, it's necessary to 
remove four screws on the underside. It's also necessary to 
carefully peel off the label surrounding the button panel to 
allow the buttons to ease clear of the case. 


The idea is to pick up the connections on the ZOOM button 
and wire them to a small socket for connection to an external 
switching circuit/microprocessor or relay. 


The ZOOM button is the one on the bottom right corner in 
this photo. The ZOOM button (in fact, all of the buttons) has 
one side permanently connected to ground and pushing the 
button obviously grounds the other connection. As you'll see, 
there isn't much room anywhere around the edges for an 
additional socket. 

tine. see se ~~” 


Close-up of the bottom right hand corner of the PCB 
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This close-up of the bottom right hand corner of the PCB 
shows Spare pads where an LED could be. R20 is a 1k resistor 
connected between one side of the LED (on the square solder 
pad) and the main power input socket. The other pad for the 
LED connects to ground. This is clearly an unused POWER ON 
LED and the pads are ideal for our purpose. 


As the photo below left shows, the square pad is isolated 
from everything by simply removing R20 with the soldering 
iron. 


Th photo above right shows a 2.5mm right-angled header 
soldered in place of the LED, while the photo below shows a 
1k resistor soldered between the two non-grounded pins - 
one on the pin-header and one on the ZOOM button. 


| 
TINTS 
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A resistor is used to prevent potential damage to the output 
of an external microprocessor in case the ZOOM button is 
pressed while the microprocessor output is HIGH. 


Note that the electronics within the converter operates at 3.2 
volts. 


The absolute maximum voltage that should be applied to the 
ZOOM input (according to the data sheet for the main 
HY57V161610 processor) is 4.6 volts so it makes sense to 
design our external switch to operate on 3.2 volts or use a 
MOSFET (or transistor) to do the switching. 


The photo below shows the converter in use with the PCB 
back in its case after filing a new opening for the right-angled 
pin header and replacing the stick-on label. 


Note that | marked the polarity of the two header pins as it's 
obviously important to avoid connecting the external 
microprocessor output to the ground pin. 
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The Arduino Switching Hardware 


Switcher 


Existing 
VGA-AYV 
Converter 
Circuit 


Micro-controller 


Output 


Gnd 


The basic switching circuit is shown above. | used an Arduino 
Nano (with an ATMEL mega328p chip) rather than a discrete 
ATmega328 because, as the project also needs a serial USB 
connection to a PC running custom internet server software, 
it's more cost-effective and convenient to use a standard 
Nano module which includes the USB hardware. 


The internet server software running on the PC serves a 
continuously-updated image (captured from the VGA-to-AV 
converter) to a web page and listens for "switching requests" 
from the webpage. 


The switching requests take the form of HTTP POST requests, 
when a visitor presses a SUBMIT button, and consist of a 4- 
digit code key. 


If the requested code matches a user-configured code key in 


the server software, the server sends the key via a serial USB 
port to the Arduino switching hardware. 
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It should be noted that this isn't a secure "transaction" 
because the necessary code key is in plain view in the web 
page’s source code. However, the server software does 
provide for standard Username & Password HTML 
authentication for the web page should this be required. 


If the key matches a user-settable one configured in the 


Arduino software, an Arduino OUTPUT sends a short 5v pulse 


to the 2N7000 Mosfet. This simulates pressing the ZOOM 
button on the VGA to AV Converter which, in turn, cycles to 
the next quadrant's image as explained above. 


As the Arduino software is so simple, it seemed sensible to 


add a few extra features. So | added a simple push button to 


replicate pressing the VGA-to-AV converter's ZOOM button 


and an adjustable timer to cycle through the quadrant images 


automatically at a pre-set interval. 


| also wanted a way to change the code key in the Arduino 
software so that more than one unit could be used at the 
same time without having to program "bespoke" code keys 
into each unit at construction time. 


Both the adjustable timer and the ability to manually set the 
code key meant that some sort of display was needed so the 
project had suddenly expanded into the circuit below. 


Arduino 
Nano 
328P 


Up 

Right 5-WAY 

Down Navigation 

Pp Switch 
ush 


Left 
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The PCB artwork in PDF format can be downloaded from here 
http: //www.vwlowen.co.uk/arduino/vga-switcher//vga- 
switcher.pdf and the PC server software (Windows 7, 10) 
here http: //www.vwlowen.co.uk/mjpeg/mjpeg-cam.htm 


Arduino code 


#include <SPlI.h> include <Wire.h> include 
<Adafruit_GFX.h> // 

https: //github. com/adafruit/Adafruit- GFX- Library 
#include <Adafruit_SSD1306.h> 
//https://github.com/adafruit/Adafruit_SSD1306 


#include <EEPROM.h> #define OLED_RESET 9 


// Our display doesn't use RESET so use a Spare 1O 
Adafruit_SSD1306 oled(OLED_ RESET); 
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#define pulseOut 7 


#define Left 2 
#define Push 3 
#define Down 4 
#define Right 5 
#define Up 6 


String key; // This is the value sent by the VGA- 
Switcher software when it requests 

int keyNumber; // a picture 'ZOOM'. We convert it to 
an interger to save it in EEPROM. 


byte mode = 35; // Mode indicates which value will 
be changed by the < and > buttons. 

// 0 = key value will be changed. 35 = 
timer value. Why not 0 and 1? 

// 35 is simply a convenience as it is the 
'Y' value on the OLED display. 


int tim = 0; 
EEPROM. 
unsigned long timerPreset; // 'tim' value (Seconds) converted 
to milliseconds. 
unsigned long timer; 
timer in milliseconds. 


// Switching timer value saved in 


// Current value of the running 


unsigned long holdTimer; // Time in milliseconds a 
button is held. Increment rate increases... 

unsigned long holdPreset = 5000; // .. after holdPreset time 
(msec). 


void setup() { 


keyNumber = constrain(eepromReadI nt(0), 0, 9999); = // 
Get key and timer values from EPROM. 
tim = constrain(eepromReadI nt(2), 0, 600); 
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timerPreset = tim * 1000; 


key = String(keyNumber); // Convert key value to 
String for comparison with received string. 


pinMode(pulseOut, OUTPUT); 
pin modes. 


// Set inputs and poutput 


pinMode(Push, INPUT_PULLUP); 
pinMode(Up, INPUT_PULLUP); 
pinMode(Down, |NPUT_PULLUP); 
pinMode(Left, INPUT_PULLUP); 
pinMode(Right, |NPUT_PULLUP); 


Serial. begin(9600); 


oled.begin(SSD1306_SWITCHCAPVCC, Ox3c); // Start 


the OLED 


oled.setTextSize( 2); 
oled.setTextColor( WHITE); 
updateDisplay(); 

obtained from EEPROM. 


// Display values 


timer = millis(); 
timer. 


} 


// Initialize the switching 


void loop() { 
if (digitalRead(Push) == LOW) { 
pressed, send a pulse. 
sendPulse(); 
while(digitalRead(Push) == LOW); 
} 


// \f Push button is 


if (Serial.available() > O) { // |lfa 
received string matches our key, 
if (Serial.readString() == key) sendPulse(); // 
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send a pulse. 


} 


if ((tim > 0) && ((millis() - timer) > timerPreset)) { 
// \f timer times out, send a pulse. 
sendPulse(); 
timer = millis(); 


i 


if ((digitalRead( Down) == LOW) || (digitalRead(Up) == 
LOW)) { // Move cursor on OLED ro row 0 
mode == 0 ? mode = 35: mode = 0; 
// or row 35. 
updateDisplay(); 
the OLED display. 
while((digitalRead(Down) == LOW) || (digitalRead(Up) == 
LOW)); 
delay(150); 
} 


if (digitalRead(Right) == LOW) { 
button is pressed, increase.. 
holdTimer = millis(); 
if mode is O ir increase.. 
while(digitalRead( Right) == LOW) { 
preset timer value if mode is 35. 
if (mode == 0) { 
keyNumber++; 
if (keyNumber > 9999) keyNumber = 0; 
key = String(keyNumber); 


// Update 


// \f right 
// the key value 


// the 


if (mode == 35) { 
tim += 10; 
if (tim > 600) tim = 0; 
timerPreset = tim * 1000; 


} 
updateDisplay(); 
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(millis() - holdTimer) > holdPreset ? delay(2) : 

delay(200); 

} 

if (eepromReadIi nt(0) != keyNumber) eepromWritel nt(0, 
keyNumber);  // Update values in EEPROM but 

if (eepromReadIi nt(2) != tim) eepromWritel nt(2, tim); 
// only if they have changed. 

} 


if (digitalRead(Left) == LOW) { 
holdTimer = millis(); 
while(digitalRead(Left) == LOW) { 
if (mode == 0) { 
keyNumber--; 
if (keyNumber < 0) keyNumber = 9999; 
key = String(keyNumber); 
i 


if (mode == 35) { 
tim -= 10; 
if (tim < 0O) tim = 600; 
timerPreset = tim * 1000; 


} 
updateDisplay(); 
(millis() - holdTimer) > holdPreset ? delay(2) : 
delay(200); 
} 
if (eepromReadIi nt(0) != keyNumber) eepromWritel nt(0, 
keyNumber); 
if (eepromReadIint(2) != tim) eepromWritel nt(2, tim); 


; 


} 


void updateDisplay() { 
oled.clearDisplay(); 
oled.setCursor(0, mode); 
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oled.print(">"); 
oled.setCursor( 15,0); 
oled.print("Key:"); 
oled.setCursor(75, 0); 
oled. print(key); 
oled.setCursor(15, 35); 
oled.print("Time:"); 
oled.setCursor(75, 35); 
oled. print(tim); 
oled.display(); 


} 


void sendPulse() { 
digitalWrite(pulseOut, HIGH); 
delay(150); 
digitalWrite(pulseOut, LOW); 
} 


// http://www.elcojacobs.com/storing-settings- between- 
restarts-in-eeprom-on-arduino/ 


int eepromReadI nt(int address) { 
int value = 0x0000; 
value = value | (EEPROM.read(address) << 8); 
value = value | EEPROM.read(address+1); 
return value; 


} 


void eepromWritel nt(int address, int value) { 
EEPROM.write(address, (value >> 8) & OxFF ); 
EEPROM.write(address+1, value & OxFF); 

} 
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Want to be notified when issues of CQ-DATV are published? 
Then a our mailing list. 
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DKARS MAGAZINE 


In dit nummer: 

» De resultaten van de laatste radio amateurpanel vragen 
0 Nieuwe DKARS bestuurders 

0 Verslag ‘Heelweg Microwave Meeting’ 

0 Writing your own Logbook (6) 

90 And much more... 


Heelweg 2017 


1. nm NE DKARS OF ‘fa 
Dutch Kingdom Amateur Radio Society a 


Check out the DKARS website at:- 
http:/ / www.dkars.nl/ 


Maart 2017 editie 31 
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Digital Amateur TeleVision 
Exciter/Transmitter 


Now available from 


DATV-Express 


A more affordable DATV exciter can now be ordered 

Fully assembled and tested PCBA 

DVB-S protocol and DVB-S2 protocol for DATV tramsmissions 
Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many varia- 
tions of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

Symbol Rates from 100K to 8000K Symb/sec allows RB-DATV 
Requires PC running Windows or Ubuntu Linux (see User Guide) 
Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


Register on the web site 
to be able to see 
the PURCHASE page 
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An automatic Blue Screen Eliminator 


By John Hudson G3RFL 


The Populated PCB of the Blue Screen Eliminator 


It’s not often, but it does happen, that two people can be 
working on the same problem at the same time and come up 
with two entirely different engineering solutions. 


But that is the case. In CQ-DATV 46, Dave G3ZGZ came up 
with a Blue Screen Eliminator just as | was finishing my 
solution to the same problem. To make matters worse, yes 
we do talk to each other, often through our local ATV repeater 
GB3FY, but obviously not about blue screen elimination! 


As Dave pointed out in CQ-DATV 46, the problem is the 
monitor usually looks for incoming line sync pulses and when 
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these are found it will display the video signal. On very weak 
signals the sync pulses are normally poor and the monitor 
won’t switch away from a blue screen. 


This is exactly when it is necessary to peak antennas for the 
best signal and if you are operating portable it may pay to 
move the antenna slightly from its present position to take 
the benefit of a reflection etc. 


Both blue screen eliminators work by tricking the monitor into 
thinking that there is a usable sync pulse being received and 
allow it to show an extremely noisy signal. Antennas and 
tuning can then be peaked for the best results. 


Dave used the NE555 to generate sync pulses that would 
trick the internal detectors in the monitor to switch from blue 
screen mute. | did what | always do and programmed a PIC 
micro to do the same. NE555’s do an excellent job, but are 
sometimes a little hard to find. Dave opted for manual 
switching to incoming sync when the monitor becomes happy 
with the detected video syncs. 


| went down a different path and opted for an automatic 
switch. As you will see from the circuit diagram my version is 
a more complex solution - both circuits work well. 


Either way both circuits generate local syncs that are not 
locked to the incoming video so at some point a switch from 
local to incoming video syncs is required,. This can be a 
manual or automatic decision, both circuits have their merits. 


| used a LM1881 to strip the incoming video from the syncs 
and an LM567 phase locked loop to detect the presence of 
valid incoming syncs. | used a very similar video detector in 
the logic of GB3FY which is now in its 5th year of operation 
and so this is a well proven circuit configuration. It is 
proceeded by a simple filter that shapes the sync into a 
waveform more suited for the LM567 to lock to. 
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When the loop locks an LED illuminates to indicate syncs Circuit Diagram of the 3 =) 
have been detected. The local pseudo pulses are stopped Automatic Blue Zz 
from leaving the PIC and negates the requirement for manual Screen Eliminator = 
change over process. te 


C15,) , 226uF 


The pseudo sync are added to the noisy video in the BC 547 
long tailed pair to which | have added a pot so you can pre- o 
set the tipping point for the switch. The unit works with +5 
volts that is derived from a LM 7508 regulator. 


Rio 
2ek 
R12 
22k 


G2 


A+Su 


\+Sv 


R?7 1K 
SYNC/“NOISE ADDER 


BCS47 BC547 
QO & 


The code used to programme the PIC as a local sync pulse 
generator is on the CQ-DATV download site in both Hex and 
ASM formats. 


, 
LINE GOES LOW ON SYNC DETECTION 


1K 


SET BLUE TRIP POINT 
A+Sv 
R6 


10uF 


The PCB was a simple home etched single sided board and | 
have included the artwork for those of you that like etching 
your own PCB's. All the setup pots are multi turn, mainly 

because that is what in my junk box. s 
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PHASE LOCK LOOP 
A+Sv 


This unit can easily be constructed in a single evening and so 
far has been trouble free and very useful in the shack. It also 
has portable uses as it only requires a single rail power 
supply which can be 12 volts from a car battery as it has on- 
board regulation provided by aLM 7805. The components =  — J Jgr SR FR BETH 
were easy to source. Perhaps the most difficult was L1 which 
came from CPC and has a part number PW00026. 


HIGH @ FILTER 


6 RBG DATA 


The setting up was not too difficult as there are only three 
pots. 
¢ Set R3 to a mid value and place a video signal on the INPUT 


e Adjust R5 until the LED D2 lights up. Keep going until it 


SYNC DETECTOR 


& 

3 
LJ 

{p> 

s 
= 
- 
@ 


goes out, counting the number of turns at each point, then he 3 
set in the middle. da £(@) e: 

* Remove the video input then increase VR1 until the video | " 5 
out locks a picture with a blank screen or use a scope to a 


see it. 
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(Note pin 8 on the LM567 switches on and off the bias to Q2 The PIC software generates fully interlaced SYNC and is also 
SYNC/NOISE adder) turned on and off with the SYNC DETECTOR circuit fed to PIC 
pin 6. 


Finally, with a weak signal, adjust R3 so as to back it off a bit. 


. Phono 
output 


| 


~ Phono © 
“input__{y 


1000 MFD 


~ 
° 
a. 
= 
_ 
= 
= 
= 
= 
= 


r3 200K 
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DATV-Express Project - March update 


report 
By Ken W6HHC 


Art WA8RMC reported that the inventory of DATV-Express 
boards is in fine shape. Some of the boards shipped to 
Europe in January appear to have taken a long time for 
delivery and two boards apparently never did made it? Art is 
working with those two customers by sending replace boards 
to them. 


Ken W6HHC has updated the NOTES.txt file (aka README) on 
the http://www.DATV-Express.com web site to describe three 
known problems in v1.23 of the Express DVB-S_ Transmitter 
software for Windows. These three known problems are: 


¢ Windows-for-Italian OS does not select capture-camera 
properly because of use of a “Italian-friendly” setting 
name. Using vMix should be a work-around. 


¢ Windows-for-] apanese OS does not select capture-camera 
properly because of use of a “J apanese-friendly” setting 
name. Using vMix should be a work-around. 

¢ The MER readings using MiniTiouner receiver for DVB-S2 
transmissions appear to read “lower” in value than when 
using the DVB-S protocol. Due to an “unknown reason”, 
the 32APSK modulation will not decode on a SatLink 
Analyzer unless the DATV-Express software has modified 
the 90 symbol preamble magnitude on the DVB-S2 frame. 
The received DVB-S2 signals are still very robust. 


This new NOTES file can be downloaded from the 
DOWNLOADS page. 


Ken W6HHC reports that he has started to test the Portsdown 
Project from BATC with a configuration set-up of: 
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1. Raspberry-Pi-3 with LCD Touchscreen display 
2. BATC-customized RpiDATV software from Evariste FSOEO 


3. A DATV-Express board as the modulator and frequency 
selector 


The LCD Touchscreen is the normal GUI. 


Charles is continuing take a break from the DATV-Express 
efforts and is involved in two long-term efforts: 


1. A very complex Digital-Pre-Distortion research effort that 
will use CUDA video board to perform high-speed math and 
initially use the LimeSDR board to transmit. 


2. Has become part of the team working on the USA Phase 
4B geosync satellite project that will use DVB-S2X protocol 
primarily for data transmission of voice, JPEGs and TCP-IP. 


No new major releases of DATV-Express (even alpha) are 
expected to be available until the launch of Es’hail 2 sat in 
2018. 


DATV-Express 
Raspberry-Pi-3 Configured for DVB-S 


quadcore ARM 
Pi d 
Camera 


1*-stage 2"-stage 
R F 


Logitech 
Boom 
Headset 


6 -to- 10 Watts 
at 1.2 GHz 


Portsdown-RPi3-DATV-Express_draft02 


Block Diagram of a Typical Portsdown set-up for using 
the DATV-Express board for DVB-S modulator 


“Project speed set to slow”....de Ken W6HHC 
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From TV-AMATEUR 184 


ATV reception via HAMNET and RaspberryPi 
(Christof, OE8BCK) 


In January 2017 a new version 7.0 of OpenELEC with KODI 
16.1 has been released. This enables all radio amateurs with 
HAMNET access to build up a receiver for digital ATV streams 
using a Raspberry Pi3 and an HDMI video monitor. 


Explanation 


OpenELEC is a software distribution for simple installations of 
media player KODI. This should form a small remote- 
controllable media center for pictures, music and videos. 


Live streaming from satellite TV receivers or from online 
sources like amazon and netflix has been added recently. 


Hardware 


My own solution comprises of Raspberry Pi3 with power unit, 
housing and SD card, preferably more than 8 GB class 10 
with UHS-1 from big producers for the sake of data rate. A 
decent power unit should be used in order to prevent 
crashing. 


For monitoring | am using a TV monitor with HDMI port out of 
my shack. Maybe KODI is also available for Windows PC and 
for Android units, but | am used to Linux. 


Installation 


After downloading the OpenELEC image data for Raspberry 
Pi2, which is the same as for version 3, it is put onto the SD 
card for booting the minicomputer. The installation routine 
there is asking for Ul language etc., then KODI pops up and 
needs configuration of media sources and sinks. 
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ATV streams as video sources 


Now we need HAMNET access for Raspberry Pi, which is 
connected to my central web router. This router sends 
HAMNET addresses (44.x.x.x) with network mask 255.0.0.0 
to my HAMNET antenna/router “NanoBeam” configured as 
?Network Mode: Router”. [In Raspberry Pi the HAMNET 
address file name ends with “.strm”, i.e. for my nearest node 
Khuenegg the file name is “khuenegg.strm” with the address 
line inside “rtsp://44.143.145.186:5131/0” 


That seems simple, but you should know Linux usage. | am 
usually taking SSH on RasPi and call text editor “nano” 
writing “nano Videos/Khuenegg.strm”. Then the “control” 
button and the icons at the lower screen border are used. 


It is advised to make a subdirectory “Videos” for such media 
files. Then the ATV-Streams are added as sources by “Videos 
- Files - Add Videos”. With clicking “browse” you choose the 
“Home folder” and there “Videos”. By clicking “ok” an 
alternative name for “Videos” can be chosen, which will show 
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all files in this directory. One more “ok” is defining in the box In home made devices with PA 


above left, that this is containing videos. normally the cooling fan is fed 

by the PA power supply, but be | 
If you click on the subdirectory now, it will show all files in it, warned: —_ 
and with clicking on one of it, the concerned ATV stream 
begins running. Most fans are feeding back a 

noise signal into the power rail 
This procedure is only large at the start, afterwards the “eco which is disturbing the 
system” KODI/OpenELEC is a nice platform to view AV transmitted rf signal. 
sources or DATV via HAMNET. There is a huge user base 
producing more add-ons like weather forecasts or i.e. In order to prevent that a 
satellite TV, thanks to KODI. filtering circuit like the one in 


the diagram below is advised. 
DVB practice (Darko, OE7DBH) 


When | started to construct a DVB PA using the old M series 
or the RA series by Mitsubishi with plastic housing, | found 
bad linearity and high shoulders compared to the new RA 
series with metal housing! Please avoid the older versions in 
devices for digital ATV! 


power amplifier output port 


4 
& 2,4W output { | 
.) 
‘ae 


power amplifier input port 


Left hand side metal, right hand side plastic housing 


CQ-DATV 47 - May 2017 Page 18 


DVB-T-AGC for repeaters (Henry, F4WBG) 


On “ebay” | found an interesting device ready for use with 
SMA sockets: central part is the 1C AD 8367, a VCA or AGC 
amplifier for up to 500 MHz. 


In AGC mode it is producing a constant output signal at -12,5 
dBm with a DVB-T source signal variing from -45 dBm to 0 
dBm. In a transponder installation without demodulation and 
re-modulation | am using the AD 8367 for AGC with 45 dB 
dynamic. Receiving on 1267 MHz a very good bandpass filter 
for 70 MHz IF is feeding the AGC IC. Mixer output is on 550 
MHz fed by a PLL-VCO by DF9ONP for 9750 MHz in order to 
generate 10,3 GHz transmitting output. 


| constructed this device as | was not able to receive a DATV 
repeater directly which is 125 km away from my QRA. Ona 
hill about 40 km away in the same direction a 2m phone 
repeater was line of sight for both. The repeater club allowed 
me to install my transponder on their antenna mast. A first 
version without AGC device overloaded the output on 10,3 
GHz sometimes, so my receiving satellite TV receiver did not 
work properly. After adding the AGC a now stable MER solved 
this problem. 


AGC device on ebay: 


http: //www.ebay.de/itm/3317108821907_ trksid=p2055119. 
m1438.12649&ssPageName=STRK% 3AMEBI DX% 3AIT 


Documentation: 


http://www. analog.com/media/en/technical- 
documentation/evaluation- documentation/AD8367. pdf 


https: //www.oe7forum.at/ 


Translations by Klaus, DL4KCK 
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49, 


. Jahrgang 
1, Quartal 2017 
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ATV-Treffen am 6. Mai in cise der AGAF-Jahreshaug versamm 
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TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be specifically ATV, as long as it is of 
interest to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Is this the latest issue of CQ-DATV? to go to our 
web site to check to see if there is a later edition available. 
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Editorial 


Can we start with the CQ ATV IARU Region One Contest. Yes | 
know it used to be September, but it moved in 2015 due to 
an RSGB proposal, so please try to keep up. It’s now in June 
and it needs your support. It covers all ATV bands from 
70cms, through to 1OGHz and beyond, with some previous 
years logs showing 24GHz activity and this year who knows ! 
there maybe even 47 GHz entries, one thing is certain it will 
be all modes from various versions of digital through to good 
old fashioned FM ATV. 


What about 2m where RB-DATV (Reduced Bandwidth Digital 
Amateur Television) is in operation. This is not yet in the 
contest, but please check for activity. 


The contest opens at 12:00 UTC on the 10th of June and runs 
until 18:00 UTC on the following day (June 11). and involves 
transmitting and receiving by video only, a unique 4 digit 
code. This must not be transmitted any other way than via 
video and must remain the same for the entire contest, 
except when the station has been moved to another location. 
Please see the contest rules here: - 
http: //www.qsl.net/g3zhi/iaru1.html 
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Let’s look at ways you can receive ATV signals during this 
period of high activity, starting with FM ATV which is present 
on all bands from 24cms through to 10Ghz. 


Unfortunately FM TV receivers which used to be plentiful in 
the early days of satellite TV have now almost disappeared, if 
you are lucky enough to still have one, then my advice is to 
hang on to it and if you have a 10GHz LNB to go with it, then 
hang onto that too, both are becoming as rare as rocking 
horse droppings. 


One unit that has proved itself in Australia is the Scientific 
Atlanta Bmac receiver which was fitted with a PAL board and 
works very well for receiving FM ATV. 


= . . 


Even if the Bmac function doesn’t work the Down converter 
tuner is worthwhile as the output is PAL and requires only the 
De-emphasis and audio demodulators. See CQ-DATV No.6 
http: //cq-datv.mobi/6.php. 


Another unit is from Agile Continental, it has dual audio 
demodulators and a range of adjustments for levels, a 
worthwhile receiver in any shack. 
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FM Kit still to be found in Australia 
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If you still have an AM TV, then it can slope detect an FM 
Signal, not as good as an FM receiver, but you are only trying 
to read a four digit number. 


Even some of the more modern flat screen TV sets still have 
an AM input, although they are a little difficult to tune and | 
am the first one to admit | do miss the old fashioned tuning 
knob and have not fully accepted the digital search command 
as a replacement. 


The next problem is to frequency convert your TV to the 
required ATV band, in the UK they are all exclusively UHF, not 
guaranteed to tune down to 70cms and definitely not able to 
tune up to 24 cms and require some form of external 
converter, although DGOVE is always worth a look: - 


https: //www.dgOve.de/en/empfangskonverter.htm 


The alternative approach is move to the digital world and to 
use a laptop and a USB receiver stick, RTL stick’s being the 
most popular using SDR sharp software, but could run TV 
Sharp instead http://www. pi6ats.nl/tv.zip. 


The DVB-T software allows you to key in the required 70 cms 
frequency where ATV is to be found, but also to key in 
frequencies in the 23 cms band. There are on screen sliders 
to move the picture position and even cope with frame 
rolling. 


These USB receivers are inexpensive: - 
http: //www.ebay.com/itm/USB2-0- Digital- DVB-T-SDR-DAB- 
FM-HDTV-Tuner-Receiver- Stick- HE- RTL2832U-R820T-B-LC- 


/162299248600?var=&hash=item25c9c9ffd8: m: MWa5dvsGo 
5BiFdFUWnfOO4g 
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USB Receivers 


They come highly recommended and there are reports of one 
station using one with a small double quad antenna on 24 
cms without additional pre-amplifiers and receiving excellent 
results 


However, the drivers that come with these products are not 
ideal, but the ones that work with SDR sharp can be found at 
ZADIG drivers http://zadig.akeo.ie/, along with how to install 
them. These are again DVB-T, so as | said you have moved 
into the digital world, but there is lots of digital ATV around, 
just not DVB-T unfortunately here in the UK. 
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Laptop and USB stick in a portable operation 


If you already own a USB stick, try it and see how easy it is 
to receive DATV signals. 


Portable on 6 cm is also interesting and adapters for android 
telephone are now to be found. 

https: //www.banggood.com/Eachine- ROTGO1-UVC-OTG- 
5_8G-150CH-Full-Channel-FPV-Receiver-For-Android- Mobile- 
Phone-Smartphone- p- 1147692. html?rmmds=search 


ATV On An Android phone 
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The transmitters are also starting to appear and won't break 
the bank either. 


https: //www.banggood.com/ search/video-transmitter- 
5.8.html 
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DATV transmitters for the 6cms Band 


Just check that the frequency they operate on, is in the in the 
amateur band. Reports from the Netherlands using 5780Mhz 
are encouraging distances of 60 km using small dishes have 
been achieved. 


The contest logs are straightforward. They contain an 
instruction sheet that explains how to use them. For the UK 
the logs can be found here 


http: //www.batc.org.uk/contests/ATV_contest_log_- 
% 20 _ATV_yourcall_ YYYYMMDD. xls 


The log templates can only be used in Microsoft Excel. Open, 
accept the question about use of macros and read the 
included instruction sheet. 


The UK address to send log to within 2 weeks is:- 
contests@batc.org.uk 
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By the way: it is not compulsory to send in a log sheet, it is 
all about fun with ATV and increasing ATV activity! 


“| switched on the 2m FM monitoring on 144.750, not a 
moment too soon there was activity, but alas devoid of any 
call signs and with a distinctive aeronautical mobile content.” 
It’s the story of a mysterious aircraft transmitting ATV”, Dave 
Woodhall has all the details. 


Slightly less mysterious is Kens DATV express report, in that 
Art WA8RMC reported that shipping of DATV-Express boards 
to Europe is finally running smoothly, again and Art was able 
to finally relax, all the detail are in Kens April report. 


John has come to the end of his domestic, to-do list and 
ventured back into his workshop, where he gave in to an 
eBay temptation to use HB100 RADAR unit as a 3cm 
frequency counter. John has produced a PCB and software 
download to make this an easy home construction project. 


Mike is back in his Micro Corner and this time it’s an eBay 
test pattern generator. 


What did we do before the days of eBay, don’t even go there 
just sit back and enjoy CQ-DATV 48, every ATV enthusiasts 
favourite read. 


CQ-DATV Production team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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DATV News 


A Portsdown Project Success Story 
By Ken W6HHC 


Just an update that | now have all three camera video modes 
on Portsdown working correctly using my Portsdown/RPi- 
3/DATV-Express test set-up. 

The Pi-CAM and an NTSC home video camera via EasyCAP 
(BATC VideoDVR unit) all work well. 

- Mpeg-2 - video displays correctly 

- H264 - now video displays correctly 

- EasyCAP - now displays H.264 video correctly 


Raspberry-Pi-3 
i quadcore ARM 
Camera R bias os 

: aspbian Jesse Lite DATV-Express 
Logitech Configured for DVB-S 
Boom 


Headset 


Runs RpiDATV SW 
Encode MPEG-4 (HW) 
Encode MPEG-2 (SW) 
OR (uses FFMPEG CODEC library) 
Use JPEG as Video file 


AP —>| Prepare TS 
dongle S82} (optional) SSH MENU GUI 
WiFi for CONSOLE control 


FPGA-based 


Read TS 1*-stage 2"-stage 


Encode DVB-S protocol 
FEC 


. Easy 
NTSC/PAL >c 


seca FIR Filter 
Logitech V/Q-Modulator 
Boom 


Headset 


Audio 
at 1.2 GHz 
at 1.2 GHz 


Portsdown-RPI3-DATV-Express_draft04 


Block Diagram of Portsdown/RPi-3/DATV-Express using either 
Pi-CAM or EasyCAP or even JPEG file as video source 


So a Portsdown newbie can succeed. 


Time to start testing audio inputs for Portsdown and creating 
the extension-cable for my Pi-CAM. 73...de Ken W6HHC 


AGAF ATV meeting in May 2017 


About 60 guests came to hear and see lectures at the 
Northern Germany ATV Meeting in Gloevzin between 
Hamburg and Berlin. 
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Jens, DH6BB, showed on the big screen projects of AMSAT-DL 
and some devices for the 2 planned amateur radio 
transponders on the geostationary TV satellite “Es?hail-2” 
from Quatar. The 8 MHz wide broadband transponder shall 
allow several RB-ATV channels at the same time. For a 2 MHz 
QPSK signal the TV amateur on earth needs a 120 cm dish 
with circular feed and 100 Watt RF on 2405 MHz. For 
reception of DVB-S2 amateur TV signals from Es?hail-2 you 
need a special LNB for 10491 to 10499 MHz and a good DVB- 
S2 receiver. 


Instead of the ill DG1XT our young sound mixer for several 
years now, Dan from a high school in Tangermuende, 
presented his self-built LED array with Arduino control. Then 
Hartmut, DM2CFL, showed many pictures of the most eastern 
ATV repeater in Germany, DBOLAU on the Zittau mountains, 
which has to be replaced soon at another site. After lunch in 
“Dahses Erbhof” the AGAF general meeting made some 
important decisions and confirmed in a voting the five 
committee members. 


Klaus, DL4KCK www.agaf.de 
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Digital Amateur TeleVision 
Exciter/Transmitter 


In dit nummer: 

o Red Pitaya —-Hamlab 

0 Zelfbouw FH-2 — Remote control voor YAESU 
» Een FUN-stukje door PA9IJOO/P 

o De nieuwe ‘Syncsmurf 2’! 

0 Ennog heel veel meer, totaal 65 pagina’s 


Now available from 


7 : 


wn F 


A more affordable DATV exciter can now be ordered 
Fully assembled and tested PCBA 
DVB-S protocol and DVB-S2 protocol for DATV tramsmissions 
Can operate all ham bands from 70 MHz-to-2450 MHz 
RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many varia- 
tions of |Q modulations 
“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 
e Symbol Rates from 100K to 8000K Symb/sec allows RB-DATV 
Requires PC running Windows or Ubuntu Linux (see User Guide) 
e Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


Register on the web site 
to be able to see 
Check out the DKARS website at:- the PURCHASE page 


http:/ / www.dkars.nl/ 


11/0000 WU 
TSSM; 2452-1809 
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By Mike G7GTN 


Following on from the last Micro Column | decided to 
investigate some of the eBay VGA test signal generators with 
the idea these could provide a test signal that we could use 
on our own television transmissions. Of course we would 
have to convert these from VGA to either composite or HDMI 
output to be of any actual value to us. So! ordered the two 
units as shown, both being commonly available for less than 
£5 each. 


Also from eBay are a range of converters that allow us to 
take the VGA signal and convert this in to an HDMI Video 
source. It is also possible using a second converter to take 
this HDMI signal and convert back to Analog PAL video if 
required. 


The first has the addition of a 7 segment display that shows 
which pattern you have currently selected. Both modules 
have 15 patterns available in various VGA resolutions, 
possibly the most useful to us is the Colour Bar pattern. 
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The test modules are based on a design that originates from 
Russia, the circuit of this being shown. This was subsequently 
modified to add three drive transistors on the RED,GREEN & 
BLUE signals. The Chinese modules have left these out, so it 
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VGA test generator 
Onginal Drawn By: Alexandr Musatov Modify: Leon Zawodowiec 


seems they used the original diagram for the clone. 
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Mysterious Aircraft 


By Dave Woodhall G3ZGZ 


It was the Activity weekend and in the hope for some exotic 
ATV contacts both John and | switched on the 2m FM 
monitoring on 144.750. Not a moment too soon there was 
activity, but alas devoid of any call signs and with a 
distinctive aeronautical mobile content. 


The chatter persisted and both John and | put it down to 
coincidence, that it was on 144.750 and on an activity 
weekend. These things do appear often with kit bought on 
eBay where little attention is paid to if the purchaser has a 
valid Amateur Radio Licence. 


But then the plot thickened and GB3FT, analogue FM TV RX 
was opened up by a TV transmission, on 1232MHz which in 
turn opened up the 23cm digital TX and got our attention the 
picture content was from an airborne source, and local land 
marks were visible. 


CQ-DATV 48 - June 2017 


Looks like things were starting to liven up, John and | 
exchanged comments on the source, was it a Drone, Micro 
light or something larger? Not always possible to tell from 
pictures alone. Had the frequency and mode been 
deliberately chosen to open up GB3FY, the AFC on the 24CMS 
input has a range of + or - 5MHz and the signal was just in 
the capture window. 


The signal was noisy on the FT Omni directional antenna, but 
improving, | had a scan around with my 24 CMS aerial and 
RX in the hope of seeing better pictures other than were 
being relayed via the our repeater GB3FY and was rewarded 
with a stronger signal that also had some on screen display 
data, that was very readable now | had direct contact, this 
showed an altitude at around 70m AGL, a speed of 60kph, 
some GPS co-ordinates and distance from origin at up to 
3km. 


It also showed battery voltage and currents plus time from 
launch. 


The camera was being controlled from the ground and several 
shots revealed parts of the aircraft, which was obviously not 
a drone, but a small light aircraft. This was unexpected given 
the on-screen displayed speed, which is below at stall speed 
for light aircraft. 


Some more pictures, some more head scratching, and the 
option of the aircraft being a model aircraft was soon ruled 
out in favour of a drone plane as opposed to the 
quadrocopters which provide a much more stable platform for 
aerial photography. 


Another interesting fact was the TV Transmitter was vertically 
polarised, this was evident as when the aircraft banked there 
was a remarkable improvement in signal strength. So 
perhaps access to GB3FY or even contact with the ATV 
community was unintentional. 
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Dakenclough 


Again referring to the On Screen data the flight lasted just 
over one hour and the rather poor quality pictures that | 
Snapped with the only thing to hand my smart phone clearly 
revealed the wing and tail parts of a plane. 


The plane returned to its take of point and this was clearly 
displayed on the on-screen GPS data just before contact was 
lost as it came into land. The landing and take-off field could 
then be located on Google Earth. 


| know the area well - | have flown my quad in the next but 
one field. OK the reception not exactly P5, but receiving 
vertically polarised transmissions on horizontal aerials did not 
help, but | must say that my quad pictures are MUCH clearer, 
but of course there may have been on board recording and 
the transmitted video was just for framing purposes. 


All in all an interesting diversion from working Wales on 3cm. 
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DATV-Express Project - April update 


By Ken W6HHC 


 MINITIOUNE v0.Se - DVB-S/S2 Receiver/Analyser - 650 Miz to 2600 MHz- for MiniTiouner(FTD2232++ NIM) - x 


2 iT iva] NIM: DATEK 


SR (kS) Freq (kHz) 
TY mode 
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amy fa Barf 


Frequency (kHz) Be! strategy 


Freq set 1289988 kHz Target Freq: 1269997kHz yo loop 
(loop 


roe (RT) 


Offset> - 00000000 
SA2200 | 1290p Miiz 
$2200 | 2395 MHz 
SA250_| 437za MHz 


SA4000 | 43?ae@ Mtiz 
srzzoao | 437ve Mriz 


Web Station ID:1 Symbolrate (KS) ,, pum 
SAset 21863205 Oa 
Deviation, 17081S ¢/8 
sR— 


Carrier Width: 2951 Khz 


ORANGE. CA USA 
DMI3CS Preamp 20 a 
Ant Di, East) Gain 12/8 


O Auto 
~ 0000 
@Stop Web Wobey 


LJinta | 


Vber | a a | iS Gy iS = el 
-" is Dsave UDP Expeit Record 
FEC 7/8 e co 


| Bytes recvd: 194854856 
TS Status oe 


1Se |0 © © @ aii 
TS Butter 7BS6 byte IN GetTS OUT 


Constellations 


Art WA8RMC reported that shipping of DATV-Express boards 
to Europe is finally running smoothly, again. Art finally was 
able to relax and have some time to get vMix software 
working with his home DATV-Express station on Windows. 


Ken W6HHC has spent time to get the Portsdown Project 
software working on an RPi-3 with his DATV-Express board. 


Set-up using Portsdown software on RPi-3 with DATV-Express 
as modulator using MPEG-2 protocol 


Receiver is MiniTiouner. Video source is a Pi-Cam. 
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The BATC online shop now offers a known compatible model 


of video-capture EasyCap called the VideoDVR (USB-TV007) 
for older video cameras (NTSC/PAL). The new low-cost USB- 
video-capture dongle came in although Ken has not been able 
to get it to work properly with his Portsdown_RPi-3_ DATV- 
Express set-up, just yet. 


Charles is taking a break from the DATV-Express efforts and 
continues some efforts with the team working on the USA 
Phase 4B geosync satellite project that will use DVB-S2X 
protocol primarily for data transmission of voice, J PEGs, and 
TPP. 


“Project speed set to slow”....de Ken W6HHC 


Want to be notified when issues of CQ-DATV are published? 
Then join our mailing list. 
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Simple Cost Effective 3cm Frequency 


Counter 
By G3RFL 


And it came to pass that eBay temped me to try and use a 
HB100 RADAR unit as a 3cm frequency counter. These 
microwave units send and receive on the 10GHz band and are 
used to detect motion, via Doppler shift for automatic door 
opening. The devices are very cheap about £2.70 post free 
from China. There, | have said it, China, if they ever find out 
how to get there goods to the UK before their warranty 
expires, they will rule the world. 


S/Te: 102103000, 


The HB 100 unit 
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| ordered two units well you cannot be too sure and as it 
subsequently turned out this was a wise decision, during the 
interim period, | thought about working my way down the 
wife’s to do list, but with only a hundred items on it, hardly 
worth the effort, perhaps just curl up with a good book to 
pass the time (War and Peace). 


In the end | set about making a test PCB that would measure 
the IF frequency. In the HB100 is a PUCK oscillator. The data 
sheet informs me it will tune over a large range and that 
should open up some options for the applications | had in 
mind. 


TX | RX 


Antenna Antenna 


Schematic of HB100 
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For those of you not familiar with the HB 100 radar unit, let 
me enlighten you, the unit has 4 antenna connections, 2 for 
RX and 2 for TX . These feed a mixer driven by a puck local 
oscillator set to 10.525MHz this is a specification for UK 
security radar and will produce an IF out in the range of DC 
to 500MHz or so. 


However both units were set to the wrong frequency. There is 
an adjustment via a rather poor grub screw arrangement 
which mechanically adjusts the puck. | found these to be 
poorly constructed and changed it for a small nut and bolt, 
which improved the puck stability. 


Divide Ratio 


1/128 
128 


L L 1/256 


Note: H =V¢¢, L = open 


MB506 pre scaler 


The IF output was sufficient to drive an MB506 ultra high 
frequency prescaler (1.6V P-P) set to DIV by 64 which then 
delivered a 5v signal for the PIC, then to up the level from 
1.6V P-P to a 5V level for the PIC | added transistor Q1 just 
to be sure. 
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‘20 HB1@@ SENSOR PUCK IS ON 18,525MHz 
va CIF AROUND 284. 9MHz)> 


DsPIC 30F 4012 


1 MCLR 


GPS SOCKET FOR FUTURE USE 


Pi * 16 WHITE ON BLUE LCD 


™ 10,240.1 MHz 


GND 


Main Circuit 


Ok, so how does it work. The HB100 mixes down the 
frequency we want to measure, so it is vital the puck is 
generating the correct local Oscillator frequency 10.525MHz 
remember FO-FC (FO = Frequency of the Oscillator and FC = 
Frequency of the carrier) to produce the IF (Intermediate 
Frequency) which is divided by 64 by the pre-scaler and the 
resultant frequency is fed via amplifier Q1 to our PIC 
programmed counter. 


Here the software takes over and counts the input cycles for 
a given period of time dictated by X1 7.37 MHz xtal and then 
the magical science of mathematics takes over and creates 
the correct data to illuminate an LCD display with the correct 
frequency. 
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This data is piped to the display down the two wire |2C bus. 
This only works if FO (the puck, is on frequency) and toa 
lesser extent X1 is on frequency at 1OMHz. 


Everything has to be spot on because the frequency we want 
to measure is reduced by the hardware so the errors get 


smaller. 

E.G. TX 10,240MHz near the HB100 (only needs a few m/W) PCB Copper View 
do not connect direct, a near coupling will do,so the IF is (Not to scale) 
285MHz. 


Divide this by 64 (pre scaler). Then divide by 256 in the 
software. Then count 61 and each time the counter has an 
interrupt, we decrement then DEC OFFSET (which was 525) 
and it will give you the correct answer (525-285= 240). 


The PIC is an dsPIC30F2010, | have a ready supply, they get 
used and reused, as | develop projects, but sometimes they 
have a limited life in this mode and refuse to be 
reprogrammed with new software. 


programing 
e 


—— | | | a 
The HB100 requires just 3 wires, one being the IF out, the ° icp 
other being power (5V) and ground. The PIC, pre-scaler and | | 
amplifier Q1 all require a +5 supply which is provided by a eeececcccccccce 


7805 so the completed unit can be powered by a +12 supply. | cz | 


The software for the PIC is supplied on the CQ-DATV @ ies es PS | 
download site in both HEX file and in source code for the PCB Component | a 2ptee) ee a 
, eae rm @2k2-e 
inquisitive. Layout ece 
@ 10k ee -4k7-@ 
= i) eece 
Construction was via a home-made single sided PCB, which g | ; 8 S 
we have reproduced here for those of you into home photo = @ meee 
etching. RE 
° one" ons 
| have at this point a confession to make in that my junk box Power con 


is now devoid of 28 pin sockets for the PIC. 
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12C or SMBus Master 
(e.g. Processor) 


or control inputs 
INT or status 


outputs 
LEDs 


When building it | ran out of 28pin DIL sockets so | used an 
8pin at the top and an 16 pin at the bottom the other pins 
are not used. 


The LCD is a cheap Blue 2 line by 16 digits display that uses 
a PCF8574 12C to parallel interface chip. 


This generates a 12C bus required for the display, and in true 
12c it has an 12C address which, like Trevor’s rotator in CQ- 
DATV 46, can be pre-set by the wiring of AO, Al, A2. 


My display has AO Al A2 floating so 1,1,1, so it is located on 
the |12C bus at hex address 4e (none of this micro corner 
Basic decimal - | used Hex addressing) 


The unit draws in total 90OmMA @ 12V so the REG is cool. The 
display is driven by a software |2C protocol generated in 
assembler, not the PIC I12C outputs. | find it easier to do my 
own thing. 


| was able to tune the PUCK from 10,300 to 10,700MHz 
before it died. The next step is to bring in the 100kHz digit by 
using a bigger counter. 


Please ignore the GPS input on the circuit diagram and PCB, 
just thinking ahead, but it is not required at this time. 
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pac British Amateur 
Television Club 


fe 
The club provides the following for its members: ¥ 


A colour magazine, CQ-TV, produced for members 
in paper or .pdf (cyber membership) formats. 


Web site — where you can find our online shop stocking 
hard to get components, software downloads for published 


projects and much more. 


A members forum at www.batc.org.uk/forum/ for help, 
information and the interchange of ideas. 


A video streaming facility at www.batc.ty which enables 
repeaters and individual members to be seen worldwide. 


An annual Convention held in the UK where you can meet jm 
other members, visit demonstrations and listen to lectures. 


Meet other club members at the BATC stand 
at local rallies across the country. 


www.batc.org.uK 


or all tl 
G 


= 
F = 
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TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV © 


dotMOBI 
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ATV Quarterly - Don't miss another issue! Subscribe 
Today 


USA $24.00 year, Canada/ Mexico $27.00 year DX 
$37.00 year (US $) Cyber: $15/ yr. Visa, M/ C, AMEX, 
PayPal via I nternet: www.atvquarterly.com 

Cheques or Money Orders to P.O.Box 1594 Crestline 
CA 92325 
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email: wa6svt@atvquarterly.com 
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Editorial 


Yes it is nostalgia time. 


Some of you may be old enough to remember the 
transmitters utilizing gunn diodes (a semiconductor electronic 
component, with negative resistance of the 70’s. 


These transmitters were in large part spin off’s from the 
Soflan motion detectors with horn aerials and the gunn diode 
in a complete package, these motion detectors seemed to be 
at every rally stall, but alas dried up some years ago. If you 
modulated the power rail with a video signal they made 
excellent low power 10GHz TV transmitters. 


The receivers were a little more complex in that you required 
a way of mixing the signal down to an IF frequency often 
around 50 to 100 MHz and then an FM IF strip and detector 
to recover the signal. But fortunately these units were soon 
followed on the same stalls by FM TV receivers for Satellite 
TV using KU band LNB’s that could in some cases, be 
converted to 1OGHz with a change of Puck. This did not work 
for all LNB’s as some had rather selective filters in the front 
end. 


The Marconi blue capped LNB marked the start of this 
technology in the UK. Now a new motion detector is here the 
HB100 and they are moving around on EBay for just a few UK 
pounds and outperform the old gunn diode technology in both 
power and stability, alas they don’t come complete with 
antenna, but John G3RFL is on the case. 


In the last issue he used one as part of a frequency counter 
and in this issue has pressed one into service as an FM-TV 
transmitter. 1t would seem others are on the same 
wavelength so as to speak, with dish feeds and horns and 
even a lamp shade aerial to really get some DX capability out 
of these inexpensive units. 
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Talking dish feeds, does anyone remember the penny feed 
which was a way of illuminating a dish from a WG 16 wave- 
guide, well that UK coin long since passed into obsolescence 
and due to the poor design of the Euro, we are reliably 
informed it is not a direct replacement due to a lack of 
foresight at the European Central Bank. 


While on the memorabilia trail, our Facebook site CQ-DATV 
has had one or two outpourings on the old 1980’s TV 
handbook written by our very own Trevor assisted J ohn Wood 
(http://cq-datv.mobi/handbook. php), like all books the 
circuits date and chips become obsolete, but interesting to 
see the technology of the times which does have a habit of 
Spawning new ideas. The TV handbook was part of a series of 
several books from TV compendium and Micro and TV 
projects, which only existed in print format, but never the 
less they do exist and if you would like to see more of the 
same we could investigate getting the rest of the series 
scanned and available for electronic download. 


Staying with the RF side of things, Ken W6HCC has updated 
his TV DX contact list and presented it in this issues. Nice to 
see that ATV is still alive and populating our airways and the 
path lengths that can be achieved. Ken has also sent in his 
DATV express May edition report, so plenty to read up on. 


Just so our magazine is balanced as we know you don’t all 
engage in RF transmissions due to low QTH’s and 20 degree 
gardens we have our usual Micro Corner and this time its 
Mike G7GTN’s turn to add to our growing internet repeater 
using the Node MCU module and its BASIC programming. 


Trevor kicked it off with control via 12C of the Transmitter on 
off controls, cross point switching and a rotatable receive 
aerial and this time Mike has added audio idents, well you did 
not expect Morse code did you, this is the 21st century and 
you can only push nostalgia so far, so its speech idents. 
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It may have escaped your attention that this is CQ-DATV 
issue 49 and the next edition CQ-DATV will mark 50 issues 
(half way to our centenary issue). 


With more than a quarter of a million total downloads, we 
feel we are supporting the ATV community worldwide! 


But it might not have escaped your attention that this 
demand is being fed by some very familiar faces and we 
would like to see some CQ-DATV contributions from other 
readers, even if it is just a photograph of your shack or 
something you built that did not perform and we could help 
with. 


Let’s see if we can celebrate our half century with a bumper 
issue. As usual all copy to editor@cq-datv.mobi. 


Please sit back and enjoy CQ-DATV 49. 


CQ-DATV Production team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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2017 ARRL/TAPR 2i2\scier™ 


Make your reservations now for three days of learning and enjoyment 
September 41 5-1 7 at the Holiday Inn Airport West in the St. Louis eubdrD of Earth City. 
St Louis, Missouri The Digital Communications Conference schedule includes technical 
and introductory forums, demonstrations, a Saturday evening banquet 
and an in-depth Sunday seminar. This conference is for everyone with 
an interest in digital communications —beginner to expert. 


Call Tucson Amateur Packet Radio at: 
972-671-8277, of Go online to Www.tapr.org/dcc 


l REMEMBER BECAUSE! WAS 
on eee HE REM OT Eee oe 
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DATV News 


Broken record! 


Hams in England have broken the 200kM distance record 


using 146 MHz RB-DATV. 


Known Digital- ATV DX Records - Page 1 
updated 2017.06.01 


by Ken W6HHC 


124KM JAGOME & JAMBEES 2011-11-12 
Locatans Mant Ten Zan and Mort Ge Zan 


2016.07.05 


H 264 video -DVB-S protoca at 339 KSyrmb's FEC=7/8. G8GKO used RP! 
and DigThin at 250 mV. G8GTZ used PIPO and OATV-Eagress at SW. 
Locatans lOG0WP (Powingtan Hillnear Lukwarth) and 1OS1G! (Valery Hil) 


32KM GaGKO & G&GTZ 2016.06.23 

264 video -DVB-S protood at 333 KSyrmb's FEC=7/8. G&G KO used RP! 
and DigThin at 200 nV. GaGTZ used PIPO ard OATV-Exgress at SW. 
Locatans 9091 JA (Lane End} and $091 JH (anmingtan) 


341 KM JUIBLF & JHIGED 2011.08.06 
Locations Mant Chotcat-san and Mort Karst ernerya rcpt aces) 


~1W00KM OR4ISS to KIKPT jane-way) 2014.03.08 

~1M00KM OR4ISS to K1 SLD (ane-way} 2014.03.08 

hie! OVB-S protocd Ive vdeo tmansmssions fom MamTV in otet abaamd ISS 
SR = 1.34 MSyrmibsec and 20 MSymb's using SR Systems excite & MPEG2 
Locatans Orbit to Matera, Raly and also Ortet to Casae Marferato, Raly 


2009.11.03 


440KM G4ALB to GILPS 2010-10-11 
Locatans 1O90BR and 1OS4E0 
tropospheric ducting - ane wey DATV! 


419 KM GLB & MADTS 2010-10-11 
Locations Bournemouth, Engand and Yarn, England 
foposp heric ducting 


373 KM VEKSRTVIRPTR)& VK7EM 2011 42.23 
Locatons Mount Dandenong, Victata and Penguin, Tasrnarta 
(operators VKSBRG, VKIDO , VK WWW and VK3TRX) 


252 KM TASGYU & JAGINR Zom-1105 
(1 Watt) 


z 
| 


FIFY to G&GT. 2013.05.24 
(OVBS 2MS ‘sec FEC=1/2 - - ane way moepian) 
696 KM GA&GCTZ to FIFY 2013.09.25 
(OVBS 2MS ‘sec FEC=1/2 - - ane way nscepiian reported bry FIM) 
ocatans (091K (near Basingstoke }and JN16VB (near Raarme, Frrice) 


See more deta at werw.von-info ch/hté afore cords rec ordse htm 


CQ-DATV 49 - July 2017 


Known Digital-ATV DX Records - Page 2 
updated 2017-06-01 


by Ken W6HHC 


00 KM DBSTAN (repeater) to FAZG 2O1e1 1-28 

OVBS - qnesway DATV - Trapasphenc ducting (signal 25 dB SIN over ca) 

Locatons Wasseriuppe (esse date, Germany} to INSSKC (Nomnandy France) 
fe eee 
§28 KM G#PYB & FAAGO 2013.09.24 

(OVB-S 2MSteq 

Locators nea W YORKSHIRE and JNOSDP (nea Paiters, France) 
I ee 
501 KM W4HTB & WBALGA 2014.07.26 

(OVB-T OPSK FEC=1/2 2 Mitz Bandwidth) - Tropasphesic ducting 

Locatons Bowling Geen, KY and Marengo, OH 


235 KM GaGTZ & FAZG 2016 06-12 
H 264 vdeo - OVB-S proto! at 125 KS ymi's using DATV-Expmss w 1S-ee yagi 
Locatons JOOGHU (Faidight near Hastings) and INQ9KC (eae Cherbourg 


121 KM KHBHTV to KORZ 2011-11-21 
fideo resatufian MOTV 1080 - protood ITU-T/J.838 OAM-64 - one-way DATV) 
Loca tons C mne, Wyarning and Boulder, Calarado 


234 KM GOMAWA & G&LES 12/29/20 16 
tapo-ductng » H_264 video - OVB-S protocad at 125 KSyrrt's with DAT V-Eapress 
and Sele yagi at GOMUW. G&LES aso used DATV Express with 10-de X-yag 
Both produced 29V ERP. - an 146.65 Mbt - UK tenporary band allocation 
Locatons 108 3RO (Winter Hil 


281 KM GaGTZ & GOMIWA 12/29/20 16 
trapo-ducting - H264 vdeo - OVB-S protocad at 125 K Sys wih OATV-fapress 
and Sede yagi at GAGTZ. GNU also used DATV Epes with dee yag 

Both produced 25V ERP. - an 146.5 Mit - UK tenporary band allocation 
Locafons (09 1KF (near Basingstoke) and 'O839RO (\Wirter Hil) 


237 KM F3YX to FS26 201 1-11-09 

OVBS protocad at 1000 K Symty's using modified SR-Sys MnMOD jane-way} 
an 145 0 Miz emermenta ioense 5-Mrute max 

Locafons JN18A4P jes Limours, Frinoe) to INSGKC (ea Cherbourg, Frinoa} 


2016-12-11 
OVBS)H264video protood at 339 KS's -GW&VPG using DATVExpmes woe 
G&GTZ aso used DATV Express wi Ie yap 


an 146 4 Mit: - UK tenporary band allocaton 
Locators $08 1LS Glornge Maurtain in South Walesjand ‘O90 (Ile of Wight) 


50 KM M@OTS & GILPS 2016.02-21 

H 264 video - protoca OVBS at 353 KSymi's using eepemertal OATV-Sogress 
an 146 5 Mit: - UK tenporary band alocaton 

Locatons North Yak Moor, Engiand and Sperrrymoo (Courty Durhan)}. Eng 


64 KM G&ADM to GEES 2016.02-10 
OVBS protocad at 1.133 MSymb/Sec with FEC=3.4 jane-may) 

an 512 MHz using 200W avg Pare Out and BW aperar 1.5 Miz 
Locators North of Harrow (1091 TO) to Nodh of Alon in Hangstire 
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Digital Amateur TeleVision 
Exciter/Transmitter 


In dit nummer: 

o Red Pitaya —-Hamlab 

0 Zelfbouw FH-2 — Remote control voor YAESU 
» Een FUN-stukje door PA9IJOO/P 

o De nieuwe ‘Syncsmurf 2’! 

0 Ennog heel veel meer, totaal 65 pagina’s 


Now available from 


7 : 


wn F 


A more affordable DATV exciter can now be ordered 
Fully assembled and tested PCBA 
DVB-S protocol and DVB-S2 protocol for DATV tramsmissions 
Can operate all ham bands from 70 MHz-to-2450 MHz 
RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many varia- 
tions of |Q modulations 
“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 
e Symbol Rates from 100K to 8000K Symb/sec allows RB-DATV 
Requires PC running Windows or Ubuntu Linux (see User Guide) 
e Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


Register on the web site 
to be able to see 
Check out the DKARS website at:- the PURCHASE page 


http:/ / www.dkars.nl/ 


11/0000 WU 
TSSM; 2452-1809 
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An FM TV Transmitter using the HB100 


By John Hudson G3RFL 


In CQ-DATV 48 (http://cq-datv.mobi/48.php), we looked at 
the HB100 10GHz exciter that is used as an inexpensive door 
radar to detect people and open the door. For this issue | 
thought we would have a look at pressing one into use as a 
10GHz FM TV transmitter. 


The HB 100 radar unit 


The way to FM modulate these units it modulate the power 
rail supplying the oscillator rather like we used to do for Gunn 
Diodes. This modulator design was originally developed for 
such a purpose. 


The video is first passed through a CCIR 405 pre-emphasis 
network that reduces the low frequencies so that the higher 
frequencies deliver more modulation and hence more power 
into the FM side bands, to combat chroma noise, a well 
documented FM TV problem. 


CCIR 405 de emphasis is part of all FM TV receivers, so if we 
get the pre emphasis cure correct, then the de-emphasis cure 
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CCIR 405-1 de-emphasis 


Ar=(A—1)Ro = 300.82 Le=RiT/A = 30.5 pH 
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R2=Ro/Ri = 18.72 Co=Lo/Rot = 5.42 nF 
Hw =[A/20logrolamt} (1+) eo) (1 +jwr)] 


Ro=Zi=2Ze=75 Q 


FM CCIR 405 pre and de-emphasis 


will present a flat video response, with a reduced chroma 
noise level than flat response modulation would deliver 
through an FM modulated transmitter -receiver chain. 


Audio is applied to a simple CA3140 op amp which has a 


modulate Q1 (BC108) sound sub-carrier oscillator by driving 
two 1n4001 diodes which are behaving as variable capacitors. 


The oscillator is set to 6MHZ by C5 C6 and L1. The video and 
audio sub-carrier are then combined to modulate a BC547 
which provides the necessary current gain required to drive 
the HB 100 which draws about 30mA from a 5 volt supply, 
R24 provides fine tuning of the HB100 frequency, by 
adjusting the voltage that is video and audio modulated.. 


Having now tamed the HB100, got it on frequency and 
managed to video modulate it, the next stage has to be 
interfacing it to a suitable aerial. 
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HB 100 Video Modulator 
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Research took me to http://f6hcc.free.fr/10ghz.htm and 
Jean’s work, where he placed the unit at the focus of 60 
centimetres offset dish. The HB100 module “illuminates” the 
full surface of the parabola and the gain is high (about 30 
dB). Having done much work with dishes, it is important to 
illuminate the full surface of the dish and not over illuminate 
where power is wasted. 


Azimuth Elevation 


RF Polar diagrams for the bare HM100 unfortunately 
not a perfect cone but for a small shallow dish 
requiring 120° might get a reasonable illumination. 


But there were other solutions on the net and this elegant 
solution by Peter PAISDB uses an IKEA lamp shade which 
just happens to be a parabola. 


The HB100 was placed with the two transmitting antennas in 
the dish of a dish because the antennae are on the edge of 
the HB100 print. 


The maximum radiation, the focus point, was found by 
measuring the field strength at a distance of 8M with a 
1N23C diode detector. 


Left: Test Signal having passed through CCIR 405 pre 
and de-emphasis 
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Another problem is that the dish also focuses the sun light 
and heat onto the centre and mounting sensitive electronic 
equipment there and also equipment, like the HB 100 that 
can change frequency with heat can be a problem. You might 
have guessed it's June and we have had a couple of warm 
days in the UK with a forecast of more to come and! am ina 
reflective mood over a cold beer in the garden. 


So to try and bring something new to the party, | opted for a 
horn antenna. This was cut out of a simple piece of 22 SWG 
aluminium purchased from PlumbBase. 


ei" x 18" 


d'émission 


CENTRE SQ 45mm x 38mm 
Above: Horn template 


Above left: Jean F6HCC’s solution might also need a 
little weather proofing 


Left: PALSDB’s centre fed | KEA Lampshade 
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Once | cut out the shape in my carefully calculated template, 
it was a simple fold into the horn, my geometry seemed to 
work and the basic horn took shape. 


It then needs the edges sealing together, never the simplest 
of operations for small units. | have soldered them together 
in the past, yes you can solder to aluminium. 


You need to clean the joint well, immerse the job in an oil 
bath, scrape the surfaces again and then solder them while 
still immersed in the oil bath. You need a powerful soldering 
iron, that delivers plenty of heat, as the oil bath has a 
cooling effect. For this task | was clearly going to have to 
come up with a different solution. 


| went for gaffer tape for the strength and lined the inner 
joints with silver window alarm tape, something | might 
revisit later. 
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The last problem was interfacing the horn. 


| did consider connecting a semi rigid coax to the HB100 and 
then using the other end to fashion a wave guide probe for 
adding to the horn, but for the time being | mounted the 
HB100 inside the HORN on two bolts. 


| did not cut the horn out just drilled two holes so | could run 
some gain measurements which were a little disappointing in 
that | initially measured a gain of 10dB and this had side 
lobes, but 20dB down. 


So perhaps the dish solution might be the way to go as it 
delivered a 20dB improvement over my simple horn. 


Watch this space! 
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Write for the CQ-DATV Magazine 


CQ-DATV NEEDS YOU! 


Without reader input CQ-DATV would be an empty ePub/PDF 
file (which | don't think many people would find particularly 
interesting). We are always looking for articles, reports, 
anything! Even small things like letters and desktop screens 
help fill the magazine. 


Guidelines 


The single rule for an article is that it must somehow be 
linked to ATV or one of its many derivatives, CCTV, repeaters, 
aerials/dishes etc. 


Write your article in whichever software you choose. | would 
recommend LibreOffice (this is cross platform). But please 
spell and grammar-check it! 


Writing 


There is no word limit for articles, but be 
advised that long articles may be split across 
several issues. In your article, please indicate 
: where you would like a particular image to be 
placed. We will try to adhere to this, but page 
S\N layout may require us to move them around a 
bit. Please do not use any formatting in your document. 


Images 


Images should be the best resolution possible 
and in PNG format (preferred), or JPG with low 
compression. Images can be embedded in the 
document to show their position, but must 
also be included as separate image files (PNG 
or JPG). 
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.@ ,& , gi ntellectual property 
‘ 5 
AG) AG) AC 
OF con _ Please attribute anyone else involved in the 


5% Ye article and seek their permission for us to 
My LO} OF publish it. 


LOE LOM On Copyright remains with you and if anyone else 
wishes to reprint any of our copy they should 
seek your permission to do so. 


Language 


Bowouk HLA? | f your native language is not English, don't 
\°) @ van Q worry. We will translate your copy using 
Q oe online translation software and then one of 
the proofreaders will smooth it into English 
and correct any grammatical or spelling errors that these 
translation services sometimes create. 


CQ-DATV is distributed around the world and 
the library of back issues is open to all as a 
free ATV resource. 


Back issues are here: - 
CQ=DATY nitp: //www.cq-datv.mobi/ebooks. php 


Followed all over the world 


Payment 


$ Sorry, we do not pay, CQ-DATV is a free 
¢ Magazine. Your reward is seeing something 
you created in print and knowing you 
£% contributed to the ATV community around the 
60 world. 


When you are ready to submit your article, please email it to: 
editor@cq- datv.mobi 
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DATV-Express Project - May update 


report 
By Ken W6HHC 


The DATV-Express project team has officially slowed down to 
“back-burner” mode. 


Art WA8RMC reported increased attendance (maybe 150 
hams) for the ATV forum sessions at the recent “Dayton 
Ham-vention” at the new location in Zena Ohio (right next 
door to Wright Patterson Air Base). Art reports good 
inventory on the DATV-Express boards. 


Ken W6HHC continues to test-and-learn the terrific DVB-S 
DATV exciter Portsdown Project that is based around RPi-3 
and the RpiDATV software of Evariste FSOEO (modified by 
BATC Portsdown team). Ken’s test set-up is using the 
(optional) DATV-Express board as the modulator (instead of 
the normal Portsdown modulator board). Ken has succeeded 
in transmitting video: 

- MPEG-2 encoding with Pi-CAM 


- H.264 encoding with Pi- CAM 

- H.264 encoding with NTSC camera via EasyCAP video 
capture 

- Test patterns via J PEG file 


Charles continues to take a break from the DATV-Express 
efforts and is involved with with the team working on the USA 
Phase 4B geosync satellite project that will use DVB-S2X 
protocol primarily for data transmission of voice, J PEGs, and 
TCP-IP. Charles mentioned that there is no announced launch 
date for the Phase 4B satellite, yet. 


Future DATV-Express Project Reports are expected to be 
quite short for the rest of 2017. 
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Raspberry-Pi-3 
quadcore ARM 


Pi 
Camera 
DATV-Express 
Configured for DVB-S 


Boom ANT 

Headset 
oR 1"-stage 2" -stage 
RF RF 
NTSC/PAL Power i Power 

Camera Amp Amp 
Logitech | ., j.[eueeceeeeecees! | [uuemermmcculatgremms | = = gece 

Boom 


Portsdown-RPI3-DATV-Express_draft04 


Block Diagram of Portsdown/ RPi-3/ DATV-Express 
using either Pi-CAM or EasyCAP or even J PEG file as 
video source 


“Project speed set to back-burner’”....de Ken W6HHC 


Want to be notified when issues of CQ-DATV are published? 
Then join our mailing list. 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


= 
uaeAMt SNS 


ATV Quarterly - Don't miss another issue! Subscribe 
Today 


USA $24.00 year, Canada/ Mexico $27.00 year DX 
$37.00 year (US $) Cyber: $15/ yr. Visa, M/ C, AMEX, 
PayPal via I nternet: www.atvquarterly.com 

Cheques or Money Orders to P.O.Box 1594 Crestline 
CA 92325 

Published by ATV Quarterly tel (909) 338-6887 
email: wa6svt@atvquarterly.com 
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Editorial 


Welcome to CQ-DATV issue 50. 

It does seem we have reached a milestone and did not the 
time fly. It was a brave move to set up a free ATV publication 
and it could have only been done by making it an electronic 
only magazine. 


There was some logic in that we needed a publication that 
was going to be worldwide because, even 50 issues back, 
copy was starting to decline. Most of the technical authors 
that have contributed to previous magazines now have their 
own websites to publish their designs and yes, this works, 
but it detracts from a single focus and an audience reading a 
single publication over perhaps the same time frame that we 
hope stimulates discussion rather than numerous distributed 
websites with arbitrary updates. 


Secondly an electronic magazine can exploit HTTP links. They 
are less useful if they have to be copied into a browser 
address bar. Now we have launched Micro Corner and the cut 
and paste of text can be exploited for a quick movement of a 
programme from screen to micro. 


So it would seem to have more advantages than 
disadvantages, particularly if you remember BASIC 
programmes back in the BBC home computer and Spectrum 
computer days and the hours spent copy typing programmes 
from paper magazines. 


Why is it so important to reach worldwide audience? Well, the 
original concept was to write a few magazines, publish and 
people would download, read and the contributions would roll 
in so we could just select and print the ones we thought 
publication worthy. So we were effectively running a 
newspaper without journalists or feature writers. This failed 
and the CQ-DATV 49 issue was thin to the point where we 
wondered if there would be a CQ-DATV 50. 
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We appealed for copy and articles emerged and we are 
indebted to the people who took the time and effort to 
contribute, Their names are published alongside their articles. 


The group we also call the staff writers (grand title almost 
makes you think they are paid a salary) also moved up a 
gear and so we are proud to produce CQ-DATV 50. 


If we are going to continue and buck the trend that other ATV 
magazines are suffering, then we need to carry on this 
impetus. So please read CQ-DATV 50, but ask yourself 'could 
| contribute?’ Do we have a local repeater people would like 
to read about, have | been anywhere that has ATV activity 
that | could share. It’s not all about designing a complex 
circuit. We know people who can do this are perhaps a dying 
breed, but also we know some of you are still out there and 
we would love your input. 


In this action packed edition we have: - 


The full results of the IARU region 1 ATV contest 


John G3FRL has sorted out what started as a Maplin Weather 
station 


Richard VK4XRL has written another Digital World 


Bob Dyer G1XIE has reported on his experiences building the 
Portsdown DATV Transmitter 


Tim Forrester G4WIM has documented his DATV repeater 
GB3FT 


Ken W6HCC has produced his J une DATV-Express Project 
report 


David PELMUD has come up with the ultimate blue screen 
remover and video sync processor. 


Trevor looks back on 50 years of Colour TV broadcasting. 


Micro Corner, has a back to basics look at i2c, again from 
Trevor. 
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| wonder if any of you can remember i2c the first time around 


Z80 machine code driven range of i2c projects. 


as a CQ-TV project when Chris Smith and Trevor engineered a 2017, A \E aR LI’ APR Dig tall somm 


Well it's BASIC this time again a blast from the past, but ESP Ss tt oul 
8266 BASIC is quite new. Mike G7GTN is now out of the wars 
and his audio module for repeater idents that we hung over 
form the last issue is now de-bugged and presented in this 
issue. 


This has been a tough task for our two resident Editors, Terry 
VK5TM, without who we would have never had a PDF version 
of CQ-DATV and lan G8IQU, the man behind the e-book 
concept. 


Let’s hope we can keep producing magazines like this, but to 
do so we need your help, so please our thanks to everyone 
who has contributed not only to this issue but to all the 
previous issues. 


So please, sit back and enjoy CQ-DATV 50. 


CQ-DATV Production team 


lan Pawson G81 QU Trevor Brown G8CjS 
Terry Mowles VK5TM 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 


CQ-DATV 50 - August 2017 


are 


sda yest inthe St O 


Missouri ee : 
7 pth Sund 


CELEBRATION OF 5 
YEARS OF COLOUR 


TELEVISION 


Saturday 9th September 


At The British Vintage Wireless 
and Television Museum 


Doors open 11am « £10 Entry 


Entry includes food & refreshments 


DATV News i> 


Normal service restored 


| have now repaired all of the missing files from the DATV- 
Express.com web site.. after the big crash. 


Our web host “had a huge power outage..the Web Server 
SAN Storage system had 3 drive failures at the same time 
during the power problem..”’. 


The missing files (now restored) were mainly: 
¢ Windows download software releases 


e User Guides 
¢ TechTalk articles on DATV 


In the 2016/17 competition five Australian high schools made 
+ Open Source DATV-Express hardware files - like schematics, it through to the Zero Robotics Championship Event and 
specs, and BOM programmed robots in space. We had some incredible results, 
with our team coming second and equal third overall! 


The entire DATV-Express Project Team is sorry for any 


inconvenience that this crash may have caused. The Australia-only preliminary competition enables Australian 
high school students to gain valuable experience in coding. 

73...de Ken W6HHC Students also learn the mathematics and physics behind the 
motion of the SPHERES robot and develop strategies for 

ZERO ROBOTICS successful game play within the game premise. Students 
need to work as a team, delegate tasks, communicate 

Zero Robotics, led in Australia by the University of Sydney’s effectively and be well organised. 

Faculty of Engineering and Information Technologies, is one 

of the world’s biggest computer programming competitions. These are valuable skills that students can apply to their 
schoolwork and that will be invaluable should they consider 

It is a robotics programming competition which challenges further studies beyond high school. 

participants to test their coding skills on NASA robots known 

as SPHERES (Synchronized, Position, Hold, Engage, and Zero Robotics is an international robotics programming 

Reorient Experimental Satellites) aboard the International challenge where Australian high school students have the 

Space Station. Teams from high schools around the world chance to write code and complete tasks using NASA robots 

program the SPHERES to solve challenges. on board the International Space Station (ISS). 
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Created by MIT and the University of Sydney’s former 
astronaut, Professor Greg Chamitoff, the competition involves 
over 170 teams worldwide. 


In the 2016/17 competition 200 Australian students 
participated. 


Our thanks to the University of Sydney in allowing us to use 
the information. 


Friedrichshafen 


Some pictures from the Friedrichshafen 2017 event kindly 
submitted by Robert Warner G1SAA. 
E \ Poan « >. ry 


The AGAF stand and actual printed magazines! 
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Uwe Krause Dj) 8DW and his annual video link from The 
Pfander mountain in cousielealid 


Stand of ATV Munich DBOQI with self built repeater 
devices shown 
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AMSAT commemorated the 20th Anniversary of SSTV 
. i featuring SSTV images from the past and present, via a 
The AMSAT-UK Colloquium — 2017 computer on the ISS Russian Segment, which stores images 
=.) a that are then transmitted to Earth using the ham radio, 
a specifically the onboard Kenwood TM-D710 transceiver. 


_ CLE Those receiving the images can post them at | 
| 1/ for viewing by the public. 


CQ-DATV, MAGAZINE IS SO 
The AMSAT-UK Colloquium will be held in conjunction with the , MUCH BETIER | WITH YOU! 


Milton Keynes MK7 6BZ (Alternative postcode for Sat Nav: | IF YOU HAVE A PROJECT IDEA OR PROPOSAL | 


MK7 6TT) over the weekend 13/14/15 October. 


RSGB Convention at the Kent Hills Conference Centre in | 


Our Colloquium talks will take the form of a dedicated 
AMSAT/Space ‘stream’. We shall also have a presence in the 
Special Interest Groups room, keep a look out for the AMSAT 
stand there, and use it as an AMSAT-UK rallying point. 


CO-DATYV 


Followed all over the world 
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Silent key - Dave Kenward, GGAJN the full range of components for this project and the price 
é break points on the various quantities of PCB’s. 
= = be - = ; | —= J 
= . eo mc Coe, | was always weary about being attracted to large PCB runs 
: <5 ~ 


and their attractive prices, only to be stuck as so many 
before me had been with stock that just never sold. 


Dave inspired me to take a chance and risk BATC funds on 
the project, and he was never more right. DigiLite was a huge 
success and opened the digital gateway into ATV, other DATV 
projects have since come along but DigiLite was and will 
always be the first. 


In 2012 the BATC awarded Dave the prestigious Grant Dixon 
award for services to ATV. No one deserved it more. 


Dave G8AJN collecting the Grant Dixon award in 2012 
from Colin G4KLB (over the air spoof) 


Sadly on July the 9th Dave Kenward G8AJN passed away. 
Dave was a huge motivating force in the ATV world and 
without him we would not have had the benefit of the DigiLite 
project, the start of Digital ATV, which although this had been 
around sometime and was originally engineered by F1CJN. 


Dave designed and engineered the DigiLite PCB’s, and sorted 
out the programming of the USB modules, and all the other 
little bits and pieces that made this a home constructable 
project. 


| first came into contact with Dave when | was re-starting the Colin G4KLB accepts the award on behalf of David 
BATC shop and together we looked at the costs of stocking G8AJ N 
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Dave was also the Technical co-ordinator for the BATG 


(Bournemouth Amateur Television Group) that constructed 
and maintained GBSQ (The Digital ATV repeater) CQ-DA f Y \< 
The ATV world was the richer for all his contributions and he an 

will sadly be missed by us all dotMOBI 


Trevor G8CJS Issue 4 - February 2013 


Back in 2012-13 the DigiLite project was conceived by Dave. 
From his introduction to the project: 


My contribution to the information contained in these notes 
has been to produce a single pcb with all the components for 
the serialiser and modulator. | claim no technical acumen, | 
am simply your guide to the system as it exists today. | aim 
to explain why you are doing something in terms that an 
analogue ATV-er can understand. 


wee: 
fr re een 
For those interested, the eBook containing all the DigiLite rie Es 
articles, in a single volume, is available from the CQ-DATV a tet ON - et. @ o al 
web site. ai eS lee ra 
= fetes, [s oe 
Dave was very helpful to me in the creation, proof reading _ 


and providing photographs on the various parts for this 
publication. 


lan G8I QU 


Our thoughts are with his family. 


TUN: 
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50 Years of Colour Television 


A personal reflection by Trevor G8CJS 


Yes doesn’t time fly when you are having fun. 50 years of UK 
colour TV broadcasting. 


The BBC worked the initial cost out at between £1m and £2m 
per year, for four hours of television per week on BBC2, rising 
to 10 hours a week after 12 months. 


The technology was cutting edge, so the corporation decided 
to trial it on BBC2, which in 1967 was run by David 
Attenborough. Where would his sort of broadcasting be 
without colour? J ust imagine Paradise Birds and Life on Earth 
without colour, so perhaps the right person in the right place 
at the right time. 


Attenborough also took advantage of other programming that 
would benefit from colour, Snooker, Percy Thrower’s garden 
and then on July 1 1967 Wimbledon was broadcast in Colour, 
the first colour TV transmission in Europe. 


Presumably the players still wore white kit, but the viewers 
would see green grass and before you ask Billie Jean King 
won the women’s singles and John Newcombe won the men’s 
singles. 


The BBC also added to their press release that colour 
programmes would still be available on ordinary television 
sets in black and white, so they were on top of compatibility. 
Perhaps they might want to revisit the demand side, but to 
be fair it is really only an equipment cost and as that is 
replaced periodically anyway, perhaps an accelerated 
replacement budget and some training were the costs 
involved. But if you want to sell your programmes on, then 
colour would be the only way to go. 
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Philips PC60 Cameras, using 3 plumbicon tubes. 
Famous for using two camera cables 


For me personally | remember taking an extended lunch 

break from college, along with several other students to go 
look at a demonstration by Pye, who were running a Colour 
TV road show for TV engineers and were in Leeds that day. 


Most of the engineering speak went right over my head and 
seeing the engineers trying to converge the Red Green and 
Blue pictures on a delta gun shadow mask tube did make me 
wonder if | had chosen the right career, (Television 
Engineering), as it looked like colour was a real headache 
(note to self stay away from TV sets and monitors). 


Remember BBC2 was 625 so the TV sets were dual standard 
and the convergence errors showed on Black and White 
pictures too, so it had to be right, otherwise viewers might 
stay with the Black and white TV with no such problems. 


Late back to college and a telling off for the extended lunch 
break, in truth | think the lecturer was a little envious that we 
had seen colour TV before him and were full of all the 
technical buzz words from PAL through to dynamic and static 
convergence. 
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There were a number of references in the afternoons lectures 
to black and white television, that | suspected had not been 
in the original lesson plan. 


By the 1970’s | had my first job in a TV studio, it was an 
educational studio that was part of the University of Leeds. 
The newly appointed Chief engineer came from TWW and was 
a bit of a Dinosaur and had invested in black and white 
equipment and not left an easy door open into colour as the 
kit evolved. 


The EMI image orthicons cameras were equipped with turret 
lenses. The VT machines were again only black and white 
capable, Ampex helical scan, that only used one head so 
there was a band of missing picture at the bottom of the 
screen. 
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| think | was there about two years honing my broadcast 
Skills, before in February 1972 | made the jump to Yorkshire 
Television, Europe’s first purpose-built colour studios, on 
Kirkstall Road in Leeds. 


YTV started transmitting colour TV in November 1969 so it 
was settle down and learn colour TV engineering from the 
bottom, working with people who were already 2 years ahead 
of me on the learning curve. To be honest | was surprised | 
got the job which was in the engineering workshop, repairing 
Marconi VII Cameras and PAL coders (who was this Cox guy). 
We had EMI cameras (2001) but they never needed fixing, 
just as well the Marconi’s made up that, so could colour be so 
difficult? well three of everything and in the case of the 
cameras 4 channels, did add to the engineering 
requirements, but on the plus side, did it create a job 
vacancy for me to fill,? | will never know. 


YORKSHIRE 
EVIS'ON 
TEL 3 - 
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At that point | had just two years experience in the TV 
broadcast industry all of it on black and white kit, and most 
of that was spent on VTR engineering. The new job excluded 
Video Tape Engineering, apparently they had a specialist 
department that took care of that. This changed in 12 months 
when one of the specialist VTR engineering team left ( there 
were only two people on the team, they kept that one quiet 
at the interview). | was successful at passing the interview 
for his replacement, which was a promotion too. 


The problem was the VTR machines were Quadruplex (4 
heads but a lot more than 4 times the complexity of the B/W 
Ampex | started with). The machines cost about £70k each 
and one of the accessories was a module called CAVEC 
(Chroma Amplitude and Velocity Error Corrector) and this was 
a £7k addition to improve head banding on the picture. We 
had just started to buy our first house, semi detached three 
bedroom costing £4k, does that put it in perspective. So for 
the other person he worked 12 hours 7 days a fortnight and | 
worked the other 7 so in short | was on my own (bugger). 


TR70O VTR we had 6 and they 
were Germanium technology 
which as all engineers know 
has a finite life time. The top 
row of modules was the 
mostly FM and video 
processing, the bottom row 
was mostly servo, but the 
expensive CAVEC was also in 
this row 
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Ok the steep learning curve had just got steeper, YTV had 6 
VTR machines and two crews driving them hard from 8am to 
beyond midnight, and if one was out of service for any length 
of time the balloon would go up, plus they had a TR50 in an 
outside Broadcast van which was also the responsibility of my 
new two man department. This older technology frequently 
went wrong in all sorts of exotic locations such as the Lincoln 
Drill Hall (Wrestling). 


Colour added a lot to the VTR engineering, which all revolved 
around the coded signal, none of the RGB world of the 
cameras and a coder at the end of the chain. 


PAL was probably the latest of the colour TV systems 
Perfection At Last we called it, as opposed to Never Twice the 
Same Colour or System Essentially Contradictory to the 
American Method. 


The system we had chosen was engineered by a doctor Bruch 
(pronounced Brook) and was indeed the better of the 
systems available at the time, but it also had one or two 
abnormalities that lead us to believe that the good doctor was 
not ahead on the curve at the time. 


The PAL system used a subcarrier as did NTSC and SECAM. 
This was not ideal and all three suffered patterning on the 
picture as a result, but for P.A.L and N.T.S.C. the patterning 
was proportional to colour saturation, so parts of the picture 
with little or no colour did not suffer (unlike SECAM). To 
minimise the patterning the good doctor added a subcarrier 
crawl on the grounds that the patterning was less 
objectionable if it moved up the screen, and he also removed 
some extra colour burst in the vertical interval, to help steer 
the monitors burst locked oscillator into lock quicker at the 
start of each field. (Bruch Blanking). There is much debate 
even today that this was necessary and the belief is that he 
had a faulty TV when he did the R&D, so this was a necessity 
for his TV only. 
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The bottom line was he thought the subcarrier to line lock, 
which was necessary to make VTR time base correctors work, 
produces a picture sequence that repeated every four fields 
(important to VTR editing) which always had problems until 
several years later when it was discovered that this was 
actually an 8 field repeat. That answered a lot of questions. 


The funniest was yet to come. Bruch blanking which was 
unique to PAL and was engineered into the replay servo lock 
of all VTR’s and that was it’s only use, but remove it at your 
peril or VTR will be in trouble. 


So enter RCA with the world’s first portable TV camera The 
RCA TK-76, which weighed 19.8 pounds without lens or 
battery (yes bloody heavy) this featured the first single 
colour SPG chip, which really was a giant step in technology 
at the time except it was without Bruch Blanking. 


| still remember the engineer flying in from the States to sort 
the problem and find out why VTR were unhappy and after an 
in-depth explanation on PAL asked “Who is this Brunch guy 
anyway?" at the top of his voice. You could hear a pin drop in 
what was normally an area that was anything but quiet. 


The 70’s still had test card transmissions in between 
broadcasting hours and of course that had to be redesigned 
for Colour. 


Yes some of you will remember Carole Hersee, the most aired 
face in British TV history, the young lady in the middle of the 
Test Card who could be seen playing noughts and crosses. 


Now 58, she says: “I got irritable, apparently. Because every 
time they wanted to take another photograph, | was eating!” 
Her Dad Bob Hersee would have none of it, he was pushing 
hard for his test card to be adopted and the centre picture 
had some vital elements, one being the delicate flesh colour 
of his daughters skin, which is very useful for colour 
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The first Colour Test Card, the centre picture of Carole 
was reversed so that she would not be recognised 


saturation settings and the Noughts and Crosses board which 
was helpful for setting the static convergence of the original 
delta gun sets. 


For both BBC1 and ITV, an agreed official joint launch of 
colour broadcasts was agreed for Saturday, November 15, 
1969. 


A concert by singer Petula Clark at the Royal Albert Hall was 
the first official colour programme on BBC1. It was aired at 
midnight, the exact time the colour broadcasting licence 
began. It is also rumoured that apparently the Comic Dick 
Emery, was so taken aback at his own yellow teeth after 
seeing them in colour, he had covered them with white 
plastic. 
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In the digital age, there must be some zeros! BBC 
CMCR (Colour Mobile Control Room) 


The BBC mobile Outside Broadcast Control Rooms all had 
CMCR with sequential numbers as they evolved so 
presumably Wimbledon was televised with CMCRI1. 


They are all documented at 
http: //www.tvobhistory.co.uk/bbc-cmcrs---colour.html 


What's left of these early days. Well there are still some early 
video tapes around, the oldest dates back to 1966 and is 
thought to be a test recording of ITV’s London Palladium 
Show, hosted by Jimmy Tarbuck in 1966. 


It was transmitted in Black and white, but ATV used it as a 
dry run for an American series , so two sets of cameras 
recorded the performance simultaneously one set recording it 
in 525 NTSC colour 
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In 50 years of colour we have seen a lot of changes, probably 
mostly to the flat panel screens we all now watch it on and 
the digital delivery. Well PAL stood us in good stead. It was 
never going to make it into wide screen and analogue as it 
was, was not ideal for video production and in particular multi 
generation VTR, but it got us started. 


£2m well spent, thank you David Attenborough, the man at 
the helm of BBC 2 who pushed hard to get it started. 


For those of you that remember his Zoo Quest series, which 
was first broadcast in 1954 and was previously thought to 
have been filmed in black and white, well it was filmed in 
16mm colour and was transmitted that way on BBC4 on the 
11 May. So again David Attenborough’s a colour TV pioneer. 


Want to be notified when issues of CQ-DATV are published? 
Then join our mailing list. 
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ATV Contest Results 


Published 11th J uly 2017 

Chris van den Berg PASCRX, chairman VHF-and-above 
committee 

Many stations joined the I|ARU ATV activity 
weekend/contest in J une. 


| especially call it ‘activity weekend’ since that is for 
the majority of the participants the most important 
reason to join. To have the highest score is for most 
of us not important. In fact, not everyone and every 
country have the same possibilities to reach the 
highest score: 

¢ different authorisation of band usage, 

¢ different troposphere conditions, 

e flat country or with mountains, 

¢ path over sea, 

¢ difference in antenna allowance, 


¢ possibility to go portable, 


However, this activity is all about joining and having fun! This 
is understood by you, many send in their logs, some even 
with a very limited number of contacts. 


The other purpose is to stimulate ATV activity, experimenting, 
showing our presence on the bands; ‘use it or loose it’. 


This is very well understood by countries that joined and 
send in their logs for this activity weekend for the first time 
(or since a log time): welcome! 


Highlights: 


¢ band usage is very different in individual countries. While in 
one country almost all contact were made on 70 cm, in an 
other country almost all contact were made 23 cm's. 
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e ATV bands from 70 cm up to 1.2 cm are used, several 
stations operated on all seven bands, 


¢ D-ATV as well as analogue, 

e Enormous distances! 

¢ Several portable stations, 

¢ five stations operating from more then one location, 
¢ limited number of contacts between countries. 


The number of stations that sent in their logs: 
ein 2014: 33, 


«in 2015: 42, 
* ln 2016: 52; 
¢ In 2017: 95! (operated from 100 locations). 


This increase could have been the result of active promoting 
to ATV by several countries. | asked the VHF-managers to 
publish this ATV activity in their local HAM magazines but 
unfortunately it was not always honoured despite all attention 
that is given to weak signal contests. A shame that some 
countries even made confusion with expired log sheets and 
rules on their website, even mentioning wrong date/duration 
of the activity. 


A total 719 lines in the logs shows a lot of band usage during 
this activity. (See graphs next page) 


As you can see IK3HHG has the most overall points this year. 
Congratulations with this result! 


Why not consider every ATV contact (especially with a new 
station) as a winning contact! So in fact, congratulations to 
everyone with your reached results. 


In the tables you will find the details for every individual 
participant per band and the totals. Also included is the map 


with all participating ATV stations in the ATV contest of 2017. 
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{Number of log-lines per band 
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The results could also be found at https://vhf- 
uhf.veron.nl/wp-content/uploads/2015/08/1 ARU-ATV-results- 
2017.pdf and likely soon on the I|ARU R1 website. 


| will send certificates to some stations by email today. If you 
did not receive it and you would like to have one with your 
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Check-out www.dxspot.tv especially during the contest (you 
can look back half a year). Handy to find each other, also on 
other days then the activity weekend. In several countries 

there are more ATV activity weekends, spread over the year. 


Hopefully you all enjoyed this ATV activity weekend and 
spread it around so we have next year even more 
participants. To get others enthusiastic, you have to SHOW 
that ATV is interesting and fun! 


Not only in HAM meetings or ATV magazine but you could 
send also a picture with your ATV activity and some 
additional text to your national HAM magazine. 


It is obvious that ATV articles in most national HAM 
magazines are often hard to find, while there is a lot of ATV 
activity in their country. If you want to have more ATV 
interested stations, you need to bring ATV under attention by 
yourself! 


Start with a (small) description of your station, experiment or 
experience (including picture) sending to the editor of your 
local HAM magazine. 


Weak signal activities like contests are often in the picture 
while they use only limited periods a very small portion of the 
bands. 


We should make them aware that ATV stations are the heavy 
band users that they need to protect the bands. (Besides that 
ATV is fun and it is easy and cheap to start with). 


If you need the activity weekend/contest results in other 
format (Excel, Word) for publication, please let me know. 


The IARU ATV results pdf is attached at the end of this issue 
of CQ-DATV. 


score on it, please do not hesitate to contact me and ask. 
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Micro Corner - Node MCU BASIC and I2C 


control 


By Trevor G8&CJS 
Node MCU Module and pin out 


In CQ-DATV issue 43 we introduced the Node MCU micro 
controller and showed how to install a resident BASIC 
programming language that enables you to create simple 
programmes that can be edited in this high level language. 
The unit talks to your PC browser via WiFi, and can be 
powered from a USB socket. 


Because this is an ATV magazine we based all the projects so 
far on ATV applications and two of the most popular have 
involved using the 12C bus and its built in instruction set for 
controlling the 12C bus - see CQ-DATV 46 and CQ-DATV 49 
(both in the CQ-DATV library) 


http: //cq-datv.mobi/ebooks.php 


The first project was simple internet control of a set of LED’s 
that could be changed into drivers for an ATV repeater for 
video switching and all the housekeeping. 


In CQ-DATV 49 we expanded this to rotating a RX aerial for a 
repeater which would greatly improve any ATV repeaters 
coverage area as opposed to the usually implemented Omni 
directional aerial. 


In CQ-DATV 51 we will be reading the |2C bus in order to 
look at a video detector to see if anyone requires access to a 
repeater. 


All the projects use the |2C bus of the micro to drive a PCF 
8547A |2C expander port, we may have skipped along a little 
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Pre-bought module with AO Al A2 switches to set the 
address 


too fast as there has been one or two questions, although |2C 
is heavily documented on the internet. So let’s try and clear 
up one or two points on this port chip which is now available 
as a pre-wired module, (for those of you that have lost your 
soldering iron). 


It connects to the NODE MCU module via the conventional 
two wire |2C bus. This is an open collector bus and can be 
daisy chained around many of these expander chips. It does 
require a pull-up resistor for both the SDL and SCL 
connection as the outputs are open collector, but only one on 
each leg regardless of how many port chips are daisy chained 
together on the I12C bus. 


OVcc 


12C bus interconnect 
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The expander chips have a unique address so that the bus 
can identify each chip. This is a 7bit address, four bits being 
locked into the chip, and three bits brought out to external 
pins on the chip so the |2C address can be externally 
selected. 


The four internal address connections are A7 to A4. For the 
PC8574 they are hard wired as follows 

A7 Low, 

A6 High, 

A5 Low 

A4 Low. 


The PCF 8574A is different they are 
A7 Low, 
A6é High, 
A5 High 
A4 High, 


Then for both chips A3 A2 Al are wired to pins 1, 2, 3, so 
they can be set by the user as either high or low. 


The chart documents the addresses for both the PCF 8574 
and the PCF 8574A for all the available address locations. 


DECIMAL DECIMAL 


AO ALA2 PCF acess, 'S574A, 
8574 8574A 
0 0 0 32 0x20 56 0x38 
4) 90 33 0x21 57 0x39 
0 1 0 34 0x21 58 Ox3a 
eo ae 35 0x22 59  0x3b 
Tee ieee 36 0x24 60 0x3c 
Wert Bane 37 0x25 61 0x3d 
6-4-7 38 0x26 62 Ox3e 
ie ee 39 0x27 63 Ox3f 
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Three PCF 8574A 12C port chips configured at three 
different addresses 


A nice way to check the hardware is working and that you 
have the correct addresses for all the hardware is to ask the 
micro to check it for you and report back the address at 
which an 12C device is located. The following BASIC 
programme will do that for you. 


for address = 1 to 127 
i2c.begin(address) 
stat = i2c.end() 
if stat < 1 then 


' print stat 
wprint "Found |2C device at address: Ox" & 
hex(address) 
wprint"- > " & address 
wprint " <br/ >" 
endif 
next 
wait 


Just copy and paste this code into the edit page, save and 
run. This was the result for the above configuration. 


Found I2C device at address: 0x38 - > 56 
Found I2C device at address: Ox3d-> 61 
Found [2C device at address: Ox3f- > 63 


Nice to be proved right by software. 
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There are a couple of other complications to the |2C bus, that 
you would only need to know if you were programming in 
machine code, but is taken care of in EPS BASIC. 


There is a unique timing sequence on the clock and data bus 
SCL SDA. The data line is always stable when the clock is in a 
high state indicating that the data on the bus is valid. The 
data only changes when the clock is low. 


SDA - 
SCL “ 
SS) Bi B2 Bn 


A start sequence is different and is one of two special 
sequences defined for the 12C bus, the other being the stop 
sequence. The start sequence and stop sequence are special 
in that these are the only places where the SDA (data line) is 
allowed to change while the SCL (clock line) is high. 


Start sequence 


Stop sequence 


This again is easy for the BASIC programmer 
- i2c.begin(address) sends out the start sequence 
- j2c.end() sends out the stop sequence 


The last thing again is the direction of the data on the I2C 
bus which is a little more complex to grasp. The |2C address 
is seven bit, but converted to 8 by moving all the 1’s and 0’s 
one step towards the MSB sox 110111 = 55 decimal 
would become 1101111 x =222 in decimal (BASIC uses 
Decimal not hex). This frees up the LSB x in which is placed 1 
for a read direction of data and 0 for a write direction of data 
so read addresses are always odd numbers and read 
addresses are always even. 
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Again the address shift and the setting or resetting of the 
MSB is taken care of by simply using either 
12C.write(address) and |2C.read () no address shifting is 
required, just use the address in the chart or the address 
delivered by the above code. 


BASIC takes care of all these problems for you and produces 
a simple to understand set of instructions that can be 
changed by simple key strokes, saved and stored and will 
deliver you a programme with less brain pain than machine 
code programming of the 12C bus. 


All you have to do is learn how to use the instruction set in 
the manual. Although difficult at first because of a lack of 
examples, this will soon become second nature. Should you 
mess up the syntax and create an error the line number of 
the problem or problems will be pointed out to you when you 
run the programme, return to the edit mode, correct the 
syntax and try again. 


The manual is on-line at 
https: //docs.google.com/document/d/1EiYugfu1l2X2_pmfmu2 
O19CcLXOALgLM4r2YxKYyJ on8/pub#h.o9kamrmfwc3u 


This is in Google documents and you might have to create a 
login to see it. 


So what is holding you back the NODEMCU modules cost 
about the same as a PIC, they have built in Wi-Fl, 4MB of 
non volatile memory and can be programmed in seconds, 
with the biggest plus of all, find a BASIC programme (lots on 
the net and more in CQ-DATV micro corner). 


Copy and paste it into the edit page, save and run and if you 


have messed up it will point out rather diplomatically where 
the error is. Not bad for module costing under £3 


Page 19 


Some entertaining and useful links 


Flash Link 
https: //www.esp8266basic.com/download.html 


Clock Software 
https: //www.esp8266basic.com/graphic-clock-example. html 


BASIC Examples 
https: //www.esp8266basic.com/examples.html 


TV TX 1 VHF TV 
https: //www.youtube.com/watch?v=SSiIRkpgwVKY 


TV TX 2 VHF TV 
http: //hackaday.com/2016/03/01/color-tv-broadcasts-are- 
esp8266s- newest-trick/ 


Forum Help 
http: //www.esp8266.com/viewtopic. php?f=40&t=6732 


Driving an LED light strip 
https: //www.youtube.com/watch?v=7Dv70ci-MOw 


Nice demo 
https: //www.youtube.com/watch?v=fVpAN3adK9A 
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Digital Amateur TeleVision 
Exciter/Transmitter 


Now available from 


A more affordable DATV exciter can now be ordered 

Fully assembled and tested PCBA 

DVB-S protocol and DVB-S2 protocol for DATV tramsmissions 
Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many varia- 
tions of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 

Symbol Rates from 100K to 8000K Symb/sec allows RB-DATV 
Requires PC running Windows or Ubuntu Linux (see User Guide) 
Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


Register on the web site 
to be able to see 
the PURCHASE page 
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Digital World 


By Richard Carden - VK4XRL 


It has been some time since | last wrote as | have been busy 
building the DVS receiver and Ports Down transmitter more 
on those later. Also over the past few months we have seen 
many emails from people who want to get started in DATV or 
to build a repeater. 


Having this information available via CQ-DATV is a great 
starting point where people can learn from the experience of 
others and that includes myself. | will try and give as much 
information as | can from our experiences here in Australia. | 
won't be going into the technical aspects as this has been 
covered by others like the technical talk articles at 

http: //www.datv-express.com/#ltem4 and those of 

http: //kh6htv.com/application-notes/. 


We started to transmit digital going back to 2002 and brought 
some boards from SR-Systems for 23/13cm. These were the 
first digital transmissions here in Australia and looked very 
good. We just opted for 1250/1283 MHz and set the other 
parameters for a 10 MHz bandwidth. 

@ DVB Calculator - ~ system 1.dcf~ 

new a “2 

DVB-S/DSNG DVB-S2 DVB-C DVB-T/H | DVB-T2 | IP over TS! TS File 


Modulation QPSK ™, Symbol rate (MS/s) 4286 


Code rate (FEC) 93/4 % 


Bandwidtt 


Bit rate (Mb/s) 5924.764706 


Bitrate to | 
Symbol rate 


5786.1 MHz Symbol rate 


from 
35%» toa banat 


Additional parameters 


Eb/No Threshold (EN 300 421) 
55dB gp 
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However better utilisation can be had by dividing the 23cm 
band into 3 sections and using a 6 MHz bandwidth (see 
picture). 23cm DATV using DVB-S is only used as far as | 
know in Australia for inputs to the repeaters. We used a 
Humax receiver modified with a video present indicator to 
trigger the repeater controller. It has been interesting while 
gathering information regarding DVB-S setting as used 
around Australia, USA, UK and Europe that a lot of different 
symbol rates, PID’s have been used. One wonders why when 
most are using only one transport stream where a bandwidth 
of 5 MHz would do for SD. 


DVB Calculator - ~ system 1.dcf~ 


File Tools Options Report ? 
Hedda 
DvB-s/psneent B-S2) DVB-C | DVB-T/H | DVB-T2 | IP over TS | TS File 


Bandwidth (MHz) MHz HP Bit rate (Mb/s) (6.45098 


Guard interval 


FET size Additional parameters 
: T: 125 ns 

dani Tu: 1024 us 

Hierarchical Ts: 1152 us 

Intercarrier: 976.563 Hz 


HP Code: rate (FEC) Guard interval duration: 128 us 


SFN maximum distance: 38.373 km 


C/N in channel 


AWGN F1 (fixed) 


P1 (portable) 0dB Echo (SFN) 
5.3 dB 6.1 dB 9.6 dB 8.8 dB 


However better receivers are now available and we have 
found the Strong brand to be very good. The STR 4950E 

http: //strong.com.au/hd-satellite- receivers/high- definition- 
mpeg4-dvbs-2-digital-satellite- receiver- with-record-function- 
via-usb is an example that has the added advantage of a 
Signal indicator so you only need a relay and transistor to 
apply an earth (our case) to the controller, also it has another 
advantage in that DVB-S2 can be received for those wanting 
to experiment further. Like using the BATC Portsdown DATV 
transmitter. More on that later. 
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A newer receiver has come to light with the MiniTioune 
receiver project, developed by Jean-Pierre F6DZP, consisting 
of a home constructed hardware on a PCB which then 
interfaces via a standard USB 2.0 port to a Windows PC 
running the MiniTioune software. It is a good receiver but 
would like to see more information as to the regards of use in 
a repeater? And what computer interface is been used? Like 
what happens after a power drop out and resetting the 
receiver and computer? 


The other down falling as | see it is no audio monitoring via 
bar graphs of levels from the dual channels and the setting of 
a reference level? On my part without the right equipment, | 
have used tone from our Optus satellite as a reference and 
adjust levels accordingly. 


DVB-T offers hundreds of modes to trade off : 
Bitrate versus Coverage but also Robustness versus Services 


Z 
We have been transmitting digital for the past 6 years using 
DVB-T on 446.5 MHz were we decided to at a very early 
stage to go for the same standard as used by the FTA 
systems as used in this country. 
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The only difference was we went for QPSK which gives 
Slightly better results and helps when running higher power 
amplifiers. A black chip will give you around 5 to 6 watts 
output (IE the 6db rule). So for my 100w power amplifier | 
would expect around 25 Watts output. To receive the repeater 
you'll need a STB or Digital Television that enables you to 
programme manually the required frequency. Again we have 
found that the Strong brand will cover our requirements and 
one of my choices is the STR 5432. http://strong.com.au/set- 
top-boxes/hd-mpeg4- with-record-function-to-usb. It also 
covers MPEG4 which is another added advantage (re use of 
PortsDown). 


| know the problems in the UK and parts of Europe don’t 
allow for wide bandwidths associated with DATV on 70cm so | 
apologise in that regard. Note that QAM 16 and QAM 64 are 
only needed to be used for where greater bitrates associated 
with multiple transport streams are required, however QPSK 
will allow for dual transports if and when required. 


The subject of antennas for transmission will now arise and 
will be depended on where you situate your repeater in 
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The modulators are readily available for this system and 
there are not a lot for DVB-S, however commercial equipment 
is coming available from time to time that could be utilised. 
DVB-T digital modulators that | have used are: - 

e SR-System - check with Stefan on your requirements 


¢ Clearview from Kristal 


e PV! - | have some problems with this unit in that it reboots 
on loss of signal and distortion on audio when feed from low 
impedance outputs from commercial SDA’s. 


¢ Hide’s 


\ 


relation to those going to use it. We use dual yagi antennas 
to cover most of the Brisbane area from our repeater situated 
some Km north west of the CBD area. | for one personally 
like the phased array which has a broader bandwith. Shown 
is my prototype see CQ-DATV 21. 


If omi direction antennas are required then the phasing of a 
couple of the big wheel antennas or even the Alford slot 
maybe the answer. 


So where do you start, firstly you need to decide what digital 
platform you want to use. You will need to take into account 
what system is being used in your area to determine if DVB-T 
or DVB-S should be used. 


My personal preference would be if it’s a new repeater 
system would be to go with DVB-T. 
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The build of a repeater or home TX is a personal issue and 
will depend on individual skills. | personally like to build in 
module form in a rack format. | don’t like to put all my eggs 
in one basket, however having said that there are occasions 
where space becomes the major consideration and a one rack 
repeater system excluding receivers maybe warranted. 


Whatever the case | would make dual units for easy 
replacement as it’s normally a long drive to most repeater 
sites. The test-cards and Idents can be happily provided for 
by WD media players. These units when setup properly will 
reset back to your setup after power glitches. Video and 
audio switchers can be roll your own or again commercial 
units as found on eBay. 


| like the idea of providing VDA’s on the inputs if you have the 
Space to do so, especially the FM receiver input as we are 
using only half the normal bandwidth of 18MHz and therefore 
the output would be around half a volt P/P so a VDA will reset 
that to one volt P/P. 


Sometimes you may need to fit a video filter to the receivers 
output to reduce any indication of audio sub-carriers. This of 
cause depends on the FM receiver that you use. Also one 
thing that should be added is a way to monitor levels both 
audio and video, the aim should be to make the repeater as 
transparent as possible. 


PortsDown DATV Transmitter experience 


The overall project was a great idea, however it was made 
basically for the UK market and trying to get information 
wasn’t initially available from Wiki. 


This has improved somewhat which makes it a lot easier to 
follow. My interest in building it was just for a cheap DVB-S 
TX so that anyone could use it to go digital and as an exciter 
for 10Ghz. 
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One rack unit 4 x 1 Repeater Controller 
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| did run into a problem where | had placed a space when 
resetting the frequency which stuffed the system, however 
Dave found the problem and re-coded the SD card. 


Since then | have made a Spare just in case. The biggest 
downfall | feel is that of the audio, as at the time of writing 
this no audio is available with the Easy-Cap input. Dave 
G8GKQ 

(https: // wiki. batc.tv/index. php?title=User: GBGKQ&action=ed 
it&redlink=1) is now working on this and other updates so 
you need to look here: - 


https: //wiki.batc.tv/Software_capabilities and_issues. 


As more people get to build and test the unit most bugs will 
disappear and other add-ons may surface. 


Reference: http://dvbcalculator.altervista.org/ 
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DKARS MAGAZINE = 


In dit nummer: 

De uitslag van de afgelopen Dutch Kingdom Contest 
0 DKARS en de her-ijking van de N-regisratie 
> Enuiteraard nog heel veel meer... 


Dutch Kingdom Contest Certificate 


lst place 
The Dutch Kingdom Amateur Radio Society takes pleasure in awarding this certificate of merit to 


9W2VWT 


im recognition of the achievement of the Dutch Kingdom Contest 2017 for participating 
in the category: CISS® with a total score of 32780 points 


Award Manager Willem Winkel wes3ux Contest Manager Peter de Graaf pjanx 
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Dutch Kingdom Amateur Radio Society [#):2# 


Check out the DKARS website at:- 
http:/ / www.dkars.nl/ 


Juni 2017 editie 33 
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Building the Portsdown in the real world 


By Bob Dyer - G1XIE 


This is asSummery of my personal experience with building 
the Portsdown digital ATV transmitter. 


| would like to pass on my gratitude to everyone who 
designed this transmitter and let it onto the market for free. 
It looks like it was a LOT of work and many years of 
knowledge that went in to it all given away for everyone to aaevel 
use. This sort of selfless endeavour makes me regain faith in — 
humanity. 


Ss /0 7F 


As for myself |’m a dedicated analogue man. | did try digital 
stuff for a while but when it progressed to 16 bits and more | 
stopped looking. Sadly it would seem that neither my home 
made Acorn atom or BBC micro were suitable for doing digital 
TV so | had to bite the bullet and embrace 64bit logic. 


Getting given an Amazon voucher from work (they finally 
appreciated me!) | was wondering what to do with it when | 
realised that | could use it to buy a Raspberry Pi and screen 
so | could make an entire DATV transmitter for free! | now 
had all the kit | needed now so started the ‘build’. It was then 
that | learnt | needed a memory card. No big deal, they are 
fairly cheep so | got one and a couple of weeks later | had a 
working digital transmitter! 


ole oo Spe 


ee. The next ‘issue’ was | had nothing to receive it on. It wouldn't 
¢ Te ng Ly Ls £ \ { : a talk to my current digital satellite receiver. Some questions 

a eo | on the BATC forum later and | discovered it was only good for 

S ‘ugly’ mode. Don’t ask me, all | Know is the name not what it 

really is. To receive it |’d need a special receiver like another 
raspberry Pi with a SDR dongle or a MiniTiouner. By chance | 
had an old raspberry Pi and a dongle so tried that. It did sort 
of work so | got the impression the TX was working but was 
all a bit slow and random so | spent the money and bought 
the bits for a MiniTiouner. 
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Of course, when | went to buy them the BATC were out of 
stock (no offence to BATC in any way, they are running hand 
to mouth with little if any profit so can’t be expected to hold a 
warehouse of stock) 


Eventually, with about another £35 gone from my bank 
account for a free project, | had a working MiniTiouner digital 
receiver. 


The local computer recyclers happen to also host the GB3HV 
mast so | went to them to get a 19v PSU. They were very 
good and even though they weren’t open when | went there, 
just cleaning up, the gave me an old monitor or laptop PSU 
for very little money. This was needed so | could connect the 
MiniTiouner to my LNB and test it using GB3HV. 


| don't have a picture of it as | made a bit of an error in the 
end. Having got the system working | decided to disassemble 
the PSU for inserting into single unit with the MiniTiouner. 
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All went well until | accidentally brushed my hand on the de- 
cased PSU and found why it was covered in plastic, the 
internal metalwork was live. | decided then that it might be 
wise to get a replacement and leave the outer case on. 


Now | have a known working Portsdown that | can use across 
the workshop, WooHoo. Now to talk to GB3HV! Errr... Nope. 


OK, | really should do more research before beginning a 
project. “Every thing is in the Wiki” was something I’d heard 
several times. Sadly |’m a linear analogue person. | expect 
information to be set out like a book. An index page and a 
stack of consecutive pages there after. | can print it all out 
and read it cover to cover much like CQ-DATV. Wiki’s don’t 
seem to be like that. To my mind they are like a box of paper. 
You just need to know which bit of paper to search for and 
look at. | had no clue what | was looking for so had issues 
finding anything. 


I’m already into this project with more time and cost that I'd 
planned so | bite the bullet, got to the BATC shop and order 
one of everything under the Portsdown heading. At least now 
| should be able to get something | can use properly and 
fully. I’ll read the info for each board when it turns up and see 
where it is used. 


Thankfully Noel, G8GTZ, who was dealing with my order 
could see what I’d done and removed at least one bit that | 
apparently had no use for and refunded the cost. So now | 
had all the boards and hard to get bits | could order all the 
other little bits. 


Thankfully | had a few bits at work that nobody would miss 
so | started to work out what | need to buy and what | 
already had. The parts | could find around the lab came to a 
saving of around £0.75. | could go through all the parts lists, 
sort out the bits | already had which would take some 
considerable time or | could just post the parts list from the 
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Wiki (yes | did find that bit in there). | gave in and just 
ordered the pars and hoped the wife wouldn't see the 
additional £100+ bill on the card. 


I’m in the lucky position that | work with surface mount 
components every day. Many of the parts on the boards are 
larger surface mount or even through hole so it was relatively 
easy for me to do the assembly. 


If you’ve not done surface mount before DO watch the 
tutorial on how to solder surface mount chips (it’s in the wiki 
:O) ) or just search YouTube for tutorials on the subject. It’s 
not too difficult when you get the hang of it. J ust be sure to 
have plenty of solder wick and patience to hand. 


When | was first shown the chap took no more than 2 
seconds to solder down a 20 pin device. When | first tried it 
took me more like 5 minutes and plenty of de-soldering each 
poor attempt. 


So now | have all the boards built, I’ve acquired a box, 
stripped out all the bits that were in the box (anyone want 
some RF down converter modules, S-band to 70cm. Custom 
made with no instructions) and started to bolt it all together. 
As | had a bunch of RF relays around | decided to use them 
for the RF switching. The switching and the 4 band decode 
aren’t really needed. |’d bought and built the 4 band decode 
before | worked out what it does so added the relays just to 
be a bit posh. 


For information, the Portsdown outputs at 4 different bands 
that you can select. The 4 band select and RF switching 
allows you to switch the output to different antennas. If 
you're agile or unlikely to change band then it’s easy enough 
to do this manually. J ust unplug one antenna and plug ina 
different one when you change band. No big deal really 
unless you get it wrong and are running high power when it 
could get messy. 
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Let’s turn it on. What power do | need? Raspberry Pi 5.1v, 
well that’s a bit tough but hey, get a nice big 5.1 PSU and I’m 
done, nope. Switch board, 3.3v , LO filter and modulator, 
around 7v, could be 12v but the linear regs might get a bit 
warm, relays 12v. Back to ebay and get 3 PSU’s like the 
MiniTiouner uses for a couple of quid each. When they 
eventually turn up stick them on some Vero board | had and, 
all ready. 


Test the relay switching, Hmm. It didn’t work. The first relay 
didn’t switch, check the 4 band board and the output doesn’t 
work. Duff device from the get-go | guess, move the relay to 
a different output. That doesn’t work either. Check the third 
output with a meter, seems OK, move the relay to that one. 
Nothing, the output is dead. Check relay, oops it has a 
protection diode on it and it’s the wrong way around. OK, a 
new set of switches on order and do away with the switching 
for now. 


So now | have a proper working transmitter that gives a very 
nice image on my MiniTiouner. I’m there! Errr... nope not yet. 
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10mW is never going to get to the repeater. OK, what RF 
amps do! have? -10mW in 4W out, that’s not going to cut it | 
need to run at % max power at most to avoid non-linearities 
so 2W will not make it |’m sure and I'd be over twice the max 
input power. 


100W amp, that will do the job well if it didn’t need a 5W+ 
drive. My 10mw gives around % output if that. It’s difficult to 
read on a 5watt bird meter. 


What the hell, try the 4Watt one as | know it pokes out some 
signal. Nope, can’t get into the repeater. Try the 1OOW amp in 
case | was too distorted, nope not enough power. Try both 
together! Yea around 50W of power! | get in on 23cm at 15W 
so 50W at 70cm should get me there easily, nope. Repeater 
beeps at me but won’t see any signal. Maybe too distorted, 
so | borrow a variable attenuator, tweak it so the 4W amp is 
outputting around 2w, the 1OOW amp now puts out about 
20W so this should be good! 


GB3HV says ‘beep beep BEEEP’. OK, Lets see if anyone on 
BATC would like to buy a Portsdown. |’m obviously not able to 
get this working quite right. | can’t justify £500 on a new 
amp so | guess it’s time to give up after a year of building. 
It’s Monday night and |’m off to bed. 


Tuesday evening, | might as well stay up late for the weekly 
GB3HV natter. I’m normally in bed by 9pm which is when the 
natter starts. Tonight | might as well have a late night and 
see if anyone has any ideas. 


A quick chat and Noel G8GTZ suggest | give it a go and they 
will see what seems to be happening. “Err, are you tx-ing 
Mpeg4? The repeater only takes Mpeg2?” Says Noel. 


How would | know? | just built it | don’t even know what the 
difference is. I’ve just set it to the test pattern. 
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Noel tweaks an online monitor and | see my picture at a 
distance for the first time ever! “yep, that’s Mpeg4” say’s 
Noel, “Lets get Dave, G8CKQ on line as he knows this stuff 
better than anyone”. 


Dave pops up, is told the problem and suggests | press the 
far left button as that’s the only one that does Mpeg2 he 
Says. 


Within seconds |’m getting a perfect image into GB3HV with 
the Raspberry Pi camera. ! 


Finally, I’m there with a genuine working system. 


Now, how do! connect a normal camera and audio? Ah, well, 
| just need another couple of dongles, one for video and one 
for audio. Back to Ebay and the BATC shop it is then. 


Note, Dave is working on getting the video and audio from a 
single dongle as | type, 7/7/2017, so |’m going to wait a bit 
and see where that goes. 


The morals of this tale 


1. Always check how long an article is before starting to read 
it. If you’ve got this far then it’s probably time for bed now. 


2. RTFM before you start. It could save you more expense 
than you planned for and a lot of time placing multiple orders 
when you could have got it all at once. 


3. Don’t give up. | was right on the edge when it all fell into 


place with the kind assistance from a couple of 
knowledgeable people. 
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Gave a good Digital-ATV Presentation 


to JPL Ham Club in Pasadena 


By Ken W6HHC and Robbie KB6CJ Z 


Reproduced from the Orange County Amateur Radio Club 
newsletter. www.W6ZE.org 


On July 14, Robbie KB6C) Z and Ken W6HHC provided a one- 
hour slide show with a show-and-tell session about the 
current advances in Digital-ATV to the JPL ARC in Pasadena, 
CA. Can you imagine, these hams are all part of the “flight 


communications systems” section of J PL for space probes and 


Mars-landers, etc...so they really know communications. 


So, | really had to “be on my toes” when talking about 
capabilities of RF communications used by DATV. For 
example: they completely understand that when the antenna 


gain gets impacted...you could narrow the RF bandwidth (slow 


down the data rate) to compensate for the loss of antenna 
gain. So, when | talked about improved DATV S/N reception 
using Reduced Bandwidth DATV (RB-DATV)..every head was 
nodding. Josh KB3UUS of J PL explained to us that some 
signals are as weak as around -160 dBm and J PL sometimes 
reduces the RF bandwidth down to 10 KHz to receive the 
incoming data stream from space. Josh went on to explain 
that the “closer” spacecraft at Mars and J upiter are usually 
around -130 to -140 dBm. 


They said they learned a lot about concepts of DVB-S and 
DVB-T protocols and the overview of DATV exciters (including 
the Portsdown Project) and MiniTioune analyzer and 
appreciated the list of URLs to get started in DATV. Hopefully, 
we stirred up some interest in DATV at JPL ARC. The 
presentation PowerPoint and PDF files are available for 
download at www.W6ZE.org/DATV/ 
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2017 JPL DATV Presentation” 
Pasadena, CA 


Current Advances 
in Digital-ATV 
by 


Ken Konechy W6HHC 


Robbie Robinson KB6CJZ 


a 


The presentation covers DATV protocols, digital 
modulation technologies, current exciter equipment, 
MiniTiouner analyzer, and useful URLs 


Robbie and | received a two-hour private tour of the Mission 
Control Center room and the J PL Museum which has models 
of all their space vehicles (some full size). Very cool..and we 
did not have to elbow through any overwhelming crowds of 
competing visitors that occurs during a JPL Open House 
event. 


MORSE CODE LIVES ON MARS 
An interesting artifact that we saw was: the tires of the Mars 


Rovers in the museum have an imbedded Morse-code pattern 
with the letters “J - P- L”. 
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The purpose of the embedded tire patterns is to allow J PL to 
visually inspect the tire marks in the Martian dust with the 
Rover cameras and look for a mal-functioning wheel.. perhaps 
“dragging along” instead of correctly rotating. 


The Mission Control Center at J PL allows the Center to collect 
data from all of their spacecraft simultaneously if required. 


JPL gathers data and can send “control commands” to any of 
the spacecraft that are active, using radio telescopes at three 
locations on Earth. The clusters of radio-telescopes for the 
Deep Space Network are located at Goldstone, CA and 
Madrid, Spain and Canberra, Australia are all separated by 
120 degrees of longitude so that they can be pointed to any 
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spacecraft location at any time of the day. A NASA web URL 
to show the current activities of these radio telescopes can be 
found at: h yes.naSi | isn.AtmM| 


The authors may be contacted at W6GHHC@ARRL.net and 
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MP3 Sound Module Review & 


Application Notes 


By Mike Stevens G7GTN 


| was looking at simple options to allow adding either speech 
or simple sound clips to an ATV project and thought the 
£1.82 module | choose might be of some interest to others. 


| guess many of us have seen the types where your clip to be 
played is stored on an SD memory card or indeed the types 
that flash memory is programmed using a dedicated external 
USB hardware device. The specific one | choose is different in 
that the module is connected by Micro USB to your Windows 
PC and a built in application then launches to allow you to 
upload your required sound clips. These are saved in the on- 
board flash memory with playback options being accessed via 
9600 baud serial commands. 


Module Hardware 


The module measures just 20mm X 17mm and is self- 
contained requiring just a +5V supply and a means of 
triggering the file to be played back (more on this later). 
Connections are made via male pin headers enabling this to 
fit very nicely on some stripboard. The heart of this module is 
the JQ6500 MP3 decoder chip alongside an SPI Flash memory 
(L6Mbit Capacity) to store the actual clips to be played. The 
output is either an 8Q speaker or via a pair of DAC pins for 
driving an external amplifier of your own choice. Power 
supply requirements are from 3.5V up to a maximum allowed 
voltage of 5V. A caution on the modules RX pin not being 5V 
tolerant and hence requiring a 1K series resistor if you wish 
to drive this from standard 5V micro controllers directly. Any 
3V3 TTL logic level processor devices are totally safe and 
hence do not require the use of this additional protection 
resistor. 
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JQ6500 Module Basic Specifications 


Support all the bit rate 11172-3 and ISO13813-3 layer3 audio decoding 
Sampling rate support (KHZ) : 8/11.025/12/16/22.05/24/32/44.1/48 
Support Normal. Jazz. Classic. Pop. Rock sound effect 

16M device. UART interface, standard serial. TTL level 

Input voltage: 3.2 -5yV 

Rated current: 20MA 

DIP16 packaging 

Working temperature: -40~70°C 

Humidity: 5%~95% 
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Uploading your own audio clips 


To prepare the module with your required clips, once plugged 
in to your USB socket the device enumerates as a CD device. 
Once clicked you will be able to double click on the up-loader 
executable file to launch the software to allow uploading your 
required clips to the 16Mbit flash memory device. As depicted 
the software screens are all displayed in Chinese but 
selecting the second tab allows file uploads to be made. You 
can select multiple files or add them individually one at a 
time. 
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Ja Music Update tool V1.0 


7777-977? 


JQ6500 Update tool 


oP Music Update tool V1.0 


7797 «20-7777 
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Control Methods 


The playback and certain other limited functions of the 
module can be controlled via standard pushbuttons 
connected between pins K1 & K5 with the other end going to 
ground. This provides a somewhat limited control mechanism 
and we would probably prefer a more software controlled 
method using the RX and optionally the TX pin to 
communicate directly under our own control. 


Ardunio Test Code 


The commands are sent as a series of 3 hexadecimal bytes 
the most useful are summarised for reference in Table 1 an 
already written library makes control far easier as we can 
then just call functions where required in our own code. One 
such library is written by James Sleeman and can be 
downloaded from 

https: //github.com/sleemanj/JQ6500_ Serial 


Once installed in the IDE we are ready to do some quick tests 
with audio playback. A zip file called MP3TEST is available 
that contains the very simplest test code along with two MP3 
Audio test tones of 1KHz and 440KHz. The IDE serial monitor 
is used to select which clip to play from a small displayed 
menu. The library talks to the MP3 module at 9600 baud-rate 
using software serial. The RX pin on the Ardunio remained 
unconnected as | was not interested in any status information 
coming back since this was only a quick test setup. However 
there are some commands that might prove of value for 
polling the module in your own custom applications. 


ESP8266 Test Code 


With our ESP8266 micro modules we can now also dispense 
with the serial resistor on the RX Pin since the logic levels are 
all driven at 3V3. Since we have the capacity to create web 
interfaces a simple page was implemented. 
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For this you need to enter your routers SSID & also Password 
in the top section of code, once uploaded your module will be 
at the IP address that you have specified. In your standard 
web browser enter this address pre-fixed by the normal HTTP 
header string to access the web control page. 


Serial commands - Hexadecimal Format 


As depicted in Table 1 (not all shown), the commands are 
sent as a series of hexadecimal control bytes. 


Table 1 - JQ6500 Basic Command Summary 


0x0D — Play, No Arguments 

Ox0E — Pause, No Arguments 

0x01 — Next, No Arguments 

0x02 — Prev, No Arguments 

0x03 — Play file by index number, 2 Arguments. The index number being the index in the upload order. 
0x04 — Vol Up, No Arguments 

0x05 — Vol Dn, No Arguments 

0x06 — Set Volume, 1 Argument. Argument 1 = byte value from 0 to 30 

0x07 — Equalizer Mode, 1 Argument. Argument 1 = byte value 1/2/3/4/5 for Pop/Rock/Jazz/Classic/Bass 


0x11 — Set Loop Mode, 1 Argument. Argument 1 = byte value 0/1/2/3/4 for All/Folder/One/Ram/One_Stop 


0x09 — Set the source, 1 Argument. Argument 1 = 0x04 for flash memory. 
Ox0A — Sleep mode, No Arguments. 
Ox0C — Reset, No Arguments. 


So we can quickly see that it is far easier for us to use more 
English like function names that the downloadable library 
provides us with such as :- mp3.setVolume(30) 


Conclusion 


If you require a simple and ultimately cheap investment for 
any sound playback solution this might be worth further 
exploring. Some project ideas could include Morse or even 
speech playback on your ATV Repeater system, or for home 
use TV Test tone generators - other applications are over to 
you. 


Page 34 


A Simple Home Constructed Weather 


Station 
By J ohn Hudson - G3RFL 


Until recently | was the proud owner of a simple electronic 
home weather station, that | admit was an impulse buy from 
Maplins, the home electronic store. | was rather attached to it 
and a little sad when it stopped working. Fortunately a visit to 
the store and some helpful advice from the manager, “bring it 
in doors when we have bad weather”, | can now see how he 
got to be the manager. 


OK time to put my engineering hat on and see what can be 
done about a weather station that can actually survive the 
weather that it indicates. The first thing was to research the 
outside parts and! was pleasantly surprised at the cost of the 
required sensors. 
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The N25 FR rainfall indicator for less than £5 


This is a standalone rain gauge. Rain collects in a self-tipping 
tray that empties when it fills with 0.01 inch of water. Each 
time it empties, a sensor sends a signal to your motherboard, 
So if it tips 100 times, it’s measured an inch of rain. The 
measured rainwater drains out of the bottom of the gauge 
and falls to the ground. 
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Bolt it to the pole opposite the housing and with an 
unobstructed view of the sky. Debris can catch loosely 
swinging wires and tear them down in bad weather. So run 
the cable along the rain gauge mount, along the opposite 
housing mount, into the housing, and all the way to the 
motherboard. 


Wind Direction Sensor N96FY/ N96GY for less than £10 


This works by rotating a magnet over a circle of eight read 
switches. One or at best two can be made at once depending 
on the position of the magnet. The switches control a resistor 
ladder that creates an analogue voltage dependent on wind 


direction. 
O~.-0 
id ‘ 


1\ 
\ 
Anemometer for N25FR £2.49 
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There are three types of anemometer worth buying: three- 
cup, propeller, and sonic. Wind spins the cups or propeller to 
measure wind speed. The propeller anemometer is usually 
more precise than the cup anemometer. Sonic types are less 
likely to break or freeze because they have no moving parts, 
but most cost more. 


Not the most difficult task to deploy this kit up the mast and 
deploy the cables back into the nice warm shack and think 
about how to interface them to a display screen. 


SW1 TO SW8 ARE REED SWITCHES 
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The circuit diagram 


SW1 to SW8 are located in the weather vane head and 
provide the wind direction. They are simple reed switches and 
are used to change the value of resistors in the top of a 
potential divider ladder network. 
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That together with R11 change the potential on the analogue 
input (pin2) of |C1, so a voltage proportional to the wind 
direction is delivered to pin 2, the analogue input of 1C1. The 
software takes multiple samples and averages them out as 
the wind vane does tend to bob about. 


SW9 is the micro switch in the rain detector head and every 
time the tray fills beyond its tipping point, the switch closes 
and the tray empties. This delivers pulses to the port pin 3 on 
ICI. The more frequent the pulses the heavier the rain fall. If 
you want to log monthly rainfall you can count the pulses 
over a 4 week period. The rocker had to have its reed switch 
placed on the other side of the PCB so it gave a pulse each 
time it rocked. In snow conditions this stops working, frozen 
up, but at least we know it’s not raining! 


SW10 is actually two switches in the anemometer head. 
These deliver pulses every time the wind cups revolve, so 
again the more frequent the pulses, the faster the wind is 
blowing. 


1C1 is programmed to decode all this information and the 
code is on the CQ-DATV website. |C1 interprets all the data 
and communicates it via the |2C bus to the LCD readout. 
Simple really, all the sensitive stuff is indoors and the clever 


stuff is all done by software. 
7 Ne 


The 
business 
end of my 
weather 
station, 
indoors and 
out of the 
way of any 
weather 
problems 


GB3FT - A 24cm Digital ATV Repeater 


for the Fylde Coast 
By Tim Forrester - G4WIM 


Background history 


l’ve had an interest in ATV since the late 60’s when a local 
amateur (Brian Seedle G3UIT) showed me his entirely home 
brew station for 70cm - he even built his own solid state 
camera (except for the vidicon tube), quite an achievement. 


| was originally licensed as G8GIW in 1972 but it wasn’t until 
the late 80’s that my interest in ATV was rekindled. Ultimately 
resulting in the building of GB3MV during the early 90’s. | 
understand it is still in operation in the Northampton area and 
using the original Sinclair Spectrum caption generator. 


ATV has moved on in leaps and bounds since those early 
analogue days and now due to the availability of digital 
hardware and the efforts of the BATC group as a whole it is 
much easier to assemble a working ATV station. 


The following pages offer a brief summary of the technical 
side of GB3FT and future plans. 


GB3FT Status and Coverage 


The license approval for GB3FT is pending with no indication 
as to when it might be approved, however the hardware for 
GB3FT is being tested under clause 10 personal beacon at the 
location of G3WGU. 


Steve G3WGU has kindly agreed to be repeater keeper and to 


have GB3FT installed at his QTH which happens to be one of 
the highest points on the relatively flat Fylde coast. 
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The repeater is located in his attic with a very short run of 
low loss coax to the chimney mounted Alford slot. 

For license reasons, Steve has final manual override on 
transmitter operation. 


Initial tests indicate coverage is very similar to that predicted, 
see coverage map below. 
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GB3FT Hardware 


The front panel has various controls and indicators to aid 
operation and maintenance. 


Given it’s eventual location, keeping the PA cool is essential 
hence the over size heat sink and fan. The heat-sink is 
300mm x 300mm x 35mm. 


The following paragraphs go into some detail as to how the 
repeater was built. On page 40 is a simplified block diagram. 
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Left: The GB3FT transmitter sat on top of its receiver 
and command section 


Below left: Another view from the top showing heat 
sink and cooling fan for the power amplifier. 


GB3FT DIGITAL 


Below: Rear View - showing connections for the 
Quadrant y command receiver 


The hardware is relatively straight forward with contributions 
from a number of local (and not so local) amateurs, as per 
the block diagram. 


There is also a command receiver listening on 144.750MHz. 
See the GB3FT qrz.com page as to how this is used (enter 
GB3FT in the callsign search box). 
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GB3FT Block Diagram 
CQ-DATV 50 - August 2017 


Above is a picture of the transmit section with the PA and 
heat sink removed. 


It shows the internals of the transmitter. Lower right is the 
DTX1 with the 1315MHz filter just showing above it and the 
Raspberry Pi Zero next to it for test card generation. 


The duplexer is on the left - it has an insertion loss of 0.37dB 
at 1315MHz and and 0.7dB at 1249MHz. Thanks Mark 
GMA4ISM for providing this key item free of charge. 


The transmitter runs at 5 watts output after duplexer loss and 


has a reasonably clean spectrum as show in the pic on the 
next page. 
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Receiver and Command Section 


The picture (right) shows the internals of the receiver die cast 
box. 


There is the PCB from a Comag SL30/12 digital rx on the 
right and analogue receiver from G3ZGZ on the left. In the 
middle is a small veroboard circuit containing the lock 
detection circuits and signal routing. 


The 4 pole inter- digital filter and signal amplifier are attached 
to the lid of the box. 


The signal from the LNA connects to the inter- digital filter at 
top right. 


The rotary switch at bottom middle selects system off, 
automatic relay, force digital mode, force analogue mode or 
force auxiliary input. Normally it would be left in automatic 
relay mode. 


A tight squeeze but everything fits - just! 
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The digital receiver produces a D5 picture down to -102dBm, 
whereas the analogue is a P3 at -100dBm. 


These figures could be improved a little bit as could the 
antenna gain by moving from an Alford slot to a slotted wave 
guide - something to be considered for the future. 


There is no detectable receiver de-sense when the 
transmitter is in operation. 


Conclusion 


The hope is that GB3FT will foster more ATV activity generally 
on Fylde coast and surrounding areas and ultimately provide 
a link to / from GB3FY which is on 10GHz but whose signal is 
blocked to the South by the higher ground where GB3FT will 
be located. 


There is also a plan to stream GB3FT into the BATC website. 


All we need now is formal license approval - but in the 
meantime clause 10 is a good second. 
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DATV-Express Project - June update Charles has dubbed this DATV-Express and Lime Windows 
app as “LimeExpress”. This software for the LimeSDR is early 


report in the porting effort and only works currently in the DVB-S2 
protocol. G4GUO explains that the good news is that jiang 
By Ken W6HHC wei has created a framework in his LimeSDR software efforts 
to allow others to start filling in the missing functions code. 
Charles G4GUO has alpha-released v1.25 of the DATV- You can learn more and download the LimeExpress code .exe 
Express-for-Windows code. This new version cleans up a few at: https: //discourse.myriadrf.org/t/windows-based- dvb-s- 
problems: s2-t-transmitter-for-limesdr/1348 
¢ Should work with non English versions of Windows (such as 
Japan, etc). This mainly applies to users of languages other Even more good news is that Evariste F50EO has started to 
than English and French. This change should now allow you to ‘look at the LimeExpress code and has made a few tweaks to 
select video capture formats. the code for the LimeSDR hardware board. This software is 


unsupported by the DATV-Express team, but it was very nice 


° ht f , 
Not all possible FEC rates are permitted for each type o fo-Gee obner peopl@taking on interest in cae proiect. 


modulation. The GUI had been trying to set illegal values (or 


nev aIeS oma): Art WA8RMC has been hacking away at cheaper/smaller 


G4GUO has not tested this software so is looking for BETA version of the MiniTioune hardware board. Ken W6HEHC calls 
testers to do some testing. When the Project Team gets some this (with tongue-in-cheek) a “cheap American knockoff” of 
feedback from BETA testers we will THEN put the new v1.25 the current European MiniTiouner Serit-tuner board. Art has 
code on the normal http://www.DATV-Express.com estimated that he can assemble-test-and-sell this design for 
DOWNLOADS page. In the meantime you can download the less than US$100. 

alpha code from: min)! ae 


https: //www.dropbox.com/s/hjsbblik5gpgjhz/setup_datv_exp 
ress_transmitter1.25.zip?dl=0 


Finally, the NOTES file (aka README) for v1.25 is available on 
the normal http://www.DATV-Express.com DOWNLOADS 
page. 


It is delightful to see “jiang wei aka @ jocover” start working 
with the DATV-Express-for-Windows software code and begin 
porting it to the LimeSDR hardware board. In June, Charles 
G4GUO had released the source code for the project Windows 
App on github at: 


Only a “hardware hacker” could call this prototype 
https: //github.com/G4GUO/DatvExpressTransmitter beautiful...but, it WORKS! 
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Art also reports good inventory on the DATV-Express boards. 


Charles G4GUO has been day-dreaming about a mini-project 
to extend the frequency range of the basic DATV-Express 
hardware. Currently this concept board (tentatively called the 
“Express-frequency-extender”) would attach to the RF output 
of the DATV-Express to transmit on 50 MHz, 3.4 GHz, and 5.8 
GHz ham bands. The concept would also provide a receiver 
frequency converter to take the output of your 3.4 GHz or 5.8 
GHz antenna external preamp and down-convert to perhaps a 
430 MHz or 1200 GHz receiver. 


Tn rough 


Z \ooHh2 
RF output 
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3 er Thee 22° Sene 
RF output 
on 3.4 GHz 
LO(b) or 5.8 GHz bands 
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tote OS —< {BF 
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for output on center freq 
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DATV-Express frequency-extender board (draft02) 
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The only real problem is determining if “there are enough 
interested hams to make this project worthwhile?” Please 
provide some feedback (via this forum or by e-mail) to 
Charles if you would be interested in this frequency- extender 
accessory for the DATV-Express board? 


Future DATV-Express Project Reports are still expected to be 
quite short for the rest of 2017. 


“Project speed set to back-burner’” .... de Ken W6HHC 
Left: A classic “back of envelope” sketch of possible 


Express-frequency-extender concept board Block 
Diagram 


# OMLo rd, 


Blease keep all the 


breeding. We're getting j 
badly outnumbered 
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The popular Video sync generator; 


The new ‘Syncsmurf'! 


By David PE1LMUD and Tjalling PELRQM 
Article updated: May 2, 2017 
(https://www.pelirqm.nl/syncsmurf2/ ) 


Introduction 


Since the end of 2011, a particular circuit has been very 
popular among Amateur Television (ATV) amateurs: the 
“video sync generator” designed by Hans PAO) BB, or the 
“video squelch killer” or the “video enhancer” etc. The circuit 
has in the Popularly quite a few names were received. 
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This was a circuit designed to bypass the annoying ‘no-signal’ 


notification and noise suppression on LCD monitors. Because 
for ATV amateurs it is especially important to be able to look 
deep into the noise even with weak signals. Old-fashioned 
CRT monitors (display tubes) do not suffer from this. But a 
particularly pleasant occurrence is also that the image of 
weak signals is more stable with the combination of Video 
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Video Sync Generator Version 1 


So for those users, the circuit is useful (hence the name 
“video enhancer”). 


We are now almost 5 years old and the original design has 
undergone a lot of modifications. This became a nice 
collaboration between a number of people, including myself. 
They were extensively described on this page of this site. 
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sync generator and CRT monitor. 


Syncsmurf 1.0 
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SMD versions also appeared last year. David PELMUD has 
also been busy with it and called his version the ‘Syncsmurf 
1.0’. This first version was not only smaller, but already had 
all available modifications on board and had a more efficient 
voltage regulator. The power consumption decreased from 
about 90mA (at 12V) to 50mA (at 7 to 15V) using a 
switched-mode voltage regulator. This was relevant for 
portable ATV use (batteries). 


David and | have tested a lot and exchanged ideas. David is 
good at designing small electronics, so version 1 of the 
Syncsmurf had to be better! There was still something to be 
found on version 1. Something Hans PAO] BB himself had 
already described in his original article. We found the video 
amplifier “just good enough for normal use” (read: could be 
better), the thick electrics for the AC coupling were annoying, 
which also caused a slow start of the circuit. The control 
range of the 5MHz VCO for the PLL in the SAA1101 sync 
generator (to synchronize with the incoming video) was too 
limited. This could not cover all the different video equipment 
used by our amateurs. Therefore, it could happen that the 
video was still moving. 


In September 2016, version 2 of Davids PEIMUD’s SMD 
version was announced; Syncsmurf 2.0! And he is also 
offered for sale (on reservation). See bottom of this page. 


Syncsmurf2 


The Syncsmurf2 has been improved on many points: 
¢ PCB is even smaller than Syncsmurf 1.0, namely 41 x 
46mm. This is even less than 1/8 of the original though-hole 
euro card version! And the circuit is also smaller platter by 
smaller elco’s. The circuit could be built in size in many LCD 
monitors! 


¢ The video amplifier has now been replaced for a MAX4090 
IC. David told us: “This complies with frequency broadcasting 
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standards, SNR, groupdelay, diff gain and phase and has 
80dB suppression of common mode rejection.” The latter 
seems to be quite bad at the original video amplifier. 


¢ The new video amplifier does not require any major elecs. 
This makes the circuit smaller and platter. Another advantage 
is the faster start time of the new version, due to the smaller 
elco’s. 


¢ The “capture range” of the incoming video, to which the 
SAA1101 can synchronize, is no longer settled with a trimmer. 
This is now done with an additional varicap with external 
meter. This ensures that most available ‘amateur’ video 
sources will be covered by this new external arrangement. Yet 
there are sources that differ too strongly, not everything is 
catchable. 


¢ The previous point is also immediately the manual function. 
Actually a kind of hybrid between car and manual. Put the 
video virtually still with the potmeter and the PLL then locks 
and quiet the video. It is still possible to disconnect the PLL 
output with a switch and connect the O-5V output of the 
potentiometer to this second varicap. Then you have a full 
manual function and a slightly bigger catch range. 
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¢ The video stays stable when a signal contains a lot of noise. 


Spikes in the Varicap control, caused by noise, are now cut off 


with a zener diode. 


¢ The current version of version 2.0 has been reduced from 
50 to 30 mA. With the through-hole version it was more than 
80mA. So a big win, ideal for portable ATV! 


e The sync generator is easy to switch off with a single switch. 


The video amplifier is then directly disconnected with the 
original sync pulses. This can be seen by you if it is in bypass 
of the circuit. The circuit is therefore in a low-power mode. 

¢ The colour burst’s kernel does not need to be sorted out. 


¢ The 624/625 jumper is now easy to connect as an external 
switch. This prevents jumping of an image line during 
synchronization. 


Technical data 


(Package owner owners, download the PDF under the partlist, 
including all comments on supplied items and other items. 
There Is also a connection schedule available) 


ertlape Synctmurf 2 


Device : 
62 Touro Tokoéate: ¢ 


PANASONIC CCS, 
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SyncSmurf 2.8 


MANUAL 


©) 


Syncsmurf 2.0 PCB top 
This version is configured for the PAL standard. 
Documentation for the builders 


Note that PCBs 2.0 and 2.1 have R14 and R21 interchanged 
on the silkscreen. Stupid mistake, sorry. Please check the 
schedule and change these resistors. The circuit will work, 
but less well. 


Left: Partlist - Note: Behind BB199 stands as device 
BB141. That’s not true, it’s just a BB199. 
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Syncsmurf PCB bottom 


After my holiday, | will send an email containing this change. 


Syncsmurf 2.0 package description - Syncsmurf-2.0- 
beschrij ving-voor- bij- bouwpakket. pdf 


(https://www.pelrqm.nl/download/Syncsmurf- 2.0- 
beschrij ving-voor- bij- bouwpakket. pdf) 


Please note that this file is in Dutch. 


Right: Schematic Syncsmurf 2.0 
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Placement hard to read parts: 


Pin 1 of the MAX4090-EUT-T may be somewhat unclear. If 
possible, make the impression more visible with side lights 
(Sometimes works better than straight from above) anda 

peek. The text ABOX should be placed as follows: 


-_— —- ~ a .s & 


The BB199 is very small. This component looks like this after 
a big increase: 


K = Cathode, 
A = Anode 


Two more pictures of built-in copies: 
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Interested? 


We are going to offer this circuit for sale on this site. David 
PE1MUD takes care of the production and support and | 
(Tjalling PELRQM) take care of the distribution. 


The price for the PCB only amounts to €9.00 (excl. Shipping). 
The price for a building kit ( excluding external potometers, 
switches, housing and shipping) will be €50, -. Completely 
built and tested costs €90, - and is available only on request 
(excluding external potometers, switches, housing and 
shipment). 


Shipping costs €3.00 for PCBs and building kits, €5,00 for 
built-in copies. For shipments outside of the Netherlands we 
will have to calculate shipping costs. 


Please note, there is a delay in delivery due to some errors in 
the delivery of the components. The building kits are 
available in a few weeks, the PCBs are a little earlier. 

(img,, alt: smurf12 src: ../Images/smurf12.jpg) 
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Warning 


Keep in mind that some components are difficult to find in 
small quantities. Therefore consider the building kit. Because 
we buy properly, we can not sell any items separately. The 
coil, the power supply and the video lamp are something 
specific. The SAA1101T, MAX4090, BB199 are obsolete, so we 
put out of NOS (New Old Stock) sources. That’s once! The 
components are mainly in the small 0805 SMD format ! There 
is some experience and good eyes needed to solder it well. 


The BB199 may be hard to get. We are investigating some 
alternatives. For example, the BB198 or the BB205. The 
results are not known yet, so if you've tried that, we’d love to 
hear! Our building kits will still have the BB199 for the first 
time. 


tes. See Pe 
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TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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IARU ATV contest results 2017 


Published 11 July 2017 


70 cm 

No. Call Points BestDX QTH Distance 
1 F9OZG/P 6799 F1AHR IN94VO 487 
2 F5AGO 5683 F6BGR JOOOSC 395 
3 F1AEA/P 3143 FOZG/P INQ98JW 385 
4 F6BGR 2758 F5AGO JNO6DP 395 
5 F6AQO 2687 F9OZG/P IN98JW 269 
6 F6ESU 2509 F5AGO JNO6DP 393 
7 F1AIW 1905 F1iCSY JNO3SK 377 
8 PE1EZU 1265 ON7ARQ JO10VX 157 
9 G8GTZ/P 938 FOZG IN98JW 201 
10 F5MKM 845 F5AGO JNO6DP 187 
11 G8GKQ/P 803 G3KKD JO02CF 127 
12 PA3DLJ 706 PE1EZU JO22LE 150 
13 PA7HV 688 PA3CGG JO22ID14DS 102 
14 G4KLB 660 FOZG IN98JW 205 
15 PAOBOJ 628 PA3DLJ JO20VW 83 
16 PA3CGG 590 PE2TV JO32GH 128 
17 G7JTT/P 530 F9ZG IN98JW 236 
18 PE1POA 527 PAOBOJ JO210N17JV 75 
19 G3KKD 493 G8GKQ/P 1O911N 127 
20 PE1ITR 459 PE1EZU JO22LE 88 
21 HB9TV/P 412 F5AJdJ JN27LH 130 
22 MODTS/P 331 G1LPS IO94EQ 95 
23 PE2TV 309 PA3CGG JO22ID 126 
24 G1LPS 292 MODTS/P 1I0930X 95 
25 PE1APH 292 PE1EZU JO22LE930W 100 
26 PA9DX/A 291 PE1ITR JO21QK 82 
27 GOWFT 272 G8GKQ/P 1O911N 66 
28 HB9IAM 208 HB9TV/P JN36GU440K 77 
29 PE1ASH 207 PE1POA JO22RF82CP 42 
30 PA1AS 154 PA7HV JO21TK 60 
31 PA3CWS 95 PA3CGG JO22ID14DS 54 
32 G4GUO 82 G8GKQ/P IO90LU 41 
33 PA38CRX 70 PE1ASH JO22KF 34 
34 PE1MPZ 57 PA3CGG JO221ID14DS 30 
35 PAIG 54 PE1EZU JO22LE930W 27 
36 PE1CVJ 50 PA9DX/A JO22MD14UR 19 
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No. Call Points BestDX QTH Distance 
37 EA7KA 10 EA7GLU IM86SU 5 
38 EA7GLU 10 EA7KA IM86SU 5 
39 PA1EBM 10 PA1AS JO20XW 5 
23 cm 
No. Call Points BestDX QTH Distance 
1 IK3HHG 7340 IW6ATU JN63QN 284 
2 PE1EZU 4552 PA3DLJ JO20VW 149 
3 F9ZG/P 4144 F5AGO JNO6DP 278 
4 PA3CGG 3388 PE1NKT JO33EE 163 
5 ED4SHF/6 3328 EA3UM JNO1XG 211 
6 F5AGO 3146 F1DBZ JNO9DM 319 
7 PE2TV 3052 PA3CGG JO22ID 126 
8 PAOBOJ 2482 PA1AS JO20XW 89 
9 PE1POA 2244 PE1NKT JO33EE 123 
10 IW6ATU 2244 IK3HHG JN65AW 284 
11 PA9DX/A 2222 PA1AS JO20XW 149 
12 PA3DLJ 2000 PE1EZU JO22LE 150 
13 MODTS/P 1988 G3NWR/P 1IO093AD 120 
14 I2MUT 1988 IK3HHG JN65AW 208 
15 PA7HV 1880 PA3CGG JO22ID14DS 102 
16 EA9MH 1456 EA7GLU IM86SU 182 
17 PE1ASH 1420 PA3CGN JO32MG 148 
18 IW4CPP 1360 IK3HHG JN65AW 205 
19 PA1AS 1334 PA9DX/A JO22MD 148 
20 EA3XU 1312 ED4SHF/6 JN10WB63LT 210 
21 PE1APH 1276 PE1EZU JO22LE930W 100 
22 IW2EYM 1186 IK3HHG JN65AW 144 
23 G8GTZ/P 1124 FOZG IN98JW 201 
24 F6AQO 1118 F9ZG/P IN98JW 269 
25 EA3BAE 1112 ED4SHF/6 JN10WB63LT 203 
26 G3NWR/P 1064 MODTS/P 1IO930X 120 
27 IK4ADE 1044 IK3HHG JN65AW 205 
28 l2CIC 1036 IK3HHG JN65AW 154 
29 G1LPS 1012 M1EGI/P IO93FL 134 
30 EA3UM 1012 ED4SHF/6 JN10WB63LT 211 
31 M1EGI/P 1002 G1iLPS IO94EQ 136 
32 IW6OCN 946 IW6ATU JN63QN 183 
33 EA3DZN 912 ED4SHF/6 JN10WB63LT 208 
34 PE1MPZ 904 PAOBOJ JO210N17JV 54 
35 G7AVU 888 G3NWR/P 1IO093AD 82 
36 HB9TV/P 824 F5AJdJ JN27LH 130 
37 IW2MBA 780 I2MUT JN44XS 83 
38 EA7GLU 768 EA9MH IM85MG 182 
39 PA3CRX 662 PA3CGG JO22ID14DS 48 
40 PA3CWS 632 PA3CGG JO22ID14DS 54 
41 PE1CKK 628 PA3CGG JO22ID14DS 34 
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No. Call Points BestDX QTH | Distance 
42 IZ3ZUB 622 IW6ATU JN63QN 284 
43 PE1BR 590 PE1EZU JO22LE 131 
44 DK1UP 580 DD4PQ JN39TT 70 
45 PE1ITR 568 PE1EZU JO22LE 88 
46 G8GKQ/P 528 G4CPE 1091SW 71 
47 PE1CVJ 508 PE1MPZ JO22NBO2NU 30 
48 F6ESU 488 F1RJ JN18AT 122 
49 EA7KA 404 EAQSMH IM85MG 182 
50 IW6CHN 372 IW6OCN JN72DB 115 
51 F1AIW 322 F1AHH IN95QQ 139 
52 HB9IAM 308 HB9TV/P JN386GU440K 77 
53 G8VAT/P 228 MODTS/P 1IO0930X 39 
54 IW3IDP 196 IKSHHG JN65AW 49 
55 EA3CUE/P 180 EA3XU JN11CKO2El 30 
56 IW3HKW 180 IK3HHG JN65AW 45 
57 SMOOFV 180 SMOVPJ JO89VK33 16 
58 SMOWLL 172 SMOVPJ JO89VK33 21 
59 PAIG 160 PE1EZU JO22LE930W 27 
60 SMOVPJ 148 SMOWLL JO89WF29 21 
61 G8EOP 128 MODTS/P IO0930X 64 
62 EA3FVI 100 EA3XU JN11CKO2El 25 
63 EA3ABZ 100 EA3XU JN11CKO2E! 25 
64 IK6DTA 96 IW6OCN JN72DB 48 
65 SAOCCA 76 SMOOFV JOQYAI27 13 
66 G4KLB 40 G8GTZ/P lIO80WP 20 
67 GOWFT 36 G8GTZ/P 1091 RU 9 
68 I6CXB 32 IW6ATU JN63QN 8 
69 PA1EBM 20 PA1AS JO20XW 5 
13. cm 
No. Call Points | BestDX QTH | Distance 
1 PA3CGG 7080 PA38CGN JO32MG 162 
2 PAOBOJ 4755 PA3DLJ JO2Z0VW 83 
3 IK3HHG 3940 IW6ATU JN63QN 284 
4 PE1ASH 3550 PA3CGN JO32MG 148 
5 PE2TV 3185 PA3CGG JO22ID 126 
6 PE1EZU 3105 PE2TV JO32GH 106 
7 PE1POA 2700 PAOBOJ JO210N17JV 75 
8 PA7HV 2415 PA3CGG JO221ID14DS 102 
9 PAQDX/A 2160 PAOBOJ JO210N 66 
10 PE1MPZ 1850 PAOBOJ JO210N17JV 54 
11 MODTS/P 1500 G8VDP 1IO093GM 67 
12 PE1BR 1500 PA3CGG JO221D 148 
13 PA3DLJ 1490 PAOBOJ JO210N 80 
14 IW6ATU 1420 IKSHHG JN65AW 284 
15 PE1CKK 1420 PA3CGG JO221D14 34 
16 PA3CRX 1260 PA3CGG JO221ID14DS 48 
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No. Call Points BestDX QTH | Distance 
17 PE1CVJ 1140 PE1MPZ JO22NBO02NU 30 
18 PA3SCWS 1115 PA3CGG JO221ID14DS 54 
19 DK1UP 750 DC8UG JO30UH 42 
20 GiLPS 605 MODTS/P IO94DF 51 
21 IW3IDP 490 IK3HHG JN65AW 49 
22 G3NWR/P 400 G3UVR IO83KH 80 
23 PA1AS 170 PA3DLJ JO20VW 12 
24 PA1EBM 50 PA1AS JO20XW 5 
9cm 
No. Call Points | BestDX QTH | Distance 
1 GiLPS 1160 MODTS/P IO94DF 51 
2 PA3CGG 1140 PA3CRX JO22QE51 EF 48 
3 PE1EZU 870 PA3CRX JO22QE 26 
4 PE1ASH 725 PA3CRX JO22QE51 EF 35 
5 PA3CRX 720 PA3CGG JO221ID14DS 48 
6 PE1CKK 660 PE1CGG JO221D14 34 
7 MODTS/P 510 G1iLPS 1IO94EQ 51 
8 PE1CVJ 420 PA3CGG JO221ID14DS 19 
9 G3NWR/P 120 G4CBW 1083UB 24 
10 PA3CWS 30 PA3CRX JO22QE 6 
6cm | 
No. Call Points BestDX QTH Distance 
1 IKSHHG 2560 S58RU JN65WM 150 
2 PA3CGG 1700 PE1POA JO22RF82CP 56 
3 PE1POA 1250 PA3CGG JO221ID14DS 56 
4 PE1EZU 1240 PE1FOT JO21MU05LT 36 
5 PE1ASH 1090 PE1POA JO22RF82CP 42 
6 PE1CKK 1010 PE1CGG JO221ID14DS 34 
7 PA9DX/A 660 PA3CGG JO221ID14DS 23 
8 GiLPS 510 MODTS/P IO94DF 51 
9 MODTS/P 510 G1iLPS IO94EQ 51 
10 PA3CRX 480 PA3CGG JO221ID14DS 29 
11 PE1CVJ 420 PA3CGG JO221ID14DS 19 
12 G8GKQ/P 400 G8GTZ/P lIO80WP 80 
13 G8GTZ/P 400 G8GKQ/P IO90LU 80 
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No. Call Points BestDX QTH | Distance 
1 IK3HHG 5715 I2MUT JN44XS 208 
2 I2MUT 5390 IK3HHG JN65AW 208 
3 IW2MBA 1160 I2MUT JN44XS 83 
4 MODTS/P 1160 G7AVU 1I0930J 65 
5 I2CIC 1050 I2MUT JN44XS 54 
6 PA38CGG 775 PE1MPZ JO22NBO2NU 30 
7 IW2EYM 660 IW2MBA JN55GJ 33 
8 G7AVU 650 MODTS/P 1I0930X 65 
9 G3NWR/P 640 G3UVR IO83KH 80 
10 PE1EZU 590 PA3CGG JO22ID14DS 22 
11 IW4CPP 560 l2CIC JN55FC 51 
12 PE1ASH 555 PE1MPZ JO22NBO2NU 23 
13 G1LPS 510 MODTS/P 1IO94DF 51 
14 PA9DX/A 455 PA3CGG JO22ID14DS 23 
15 IK2ARZ 420 I2MUT JN44XS 42 
16 PE1MPZ 400 PA3CGG JO221ID14DS 30 
17 IW3IDP 245 IK3HHG JN65AW 49 
18 PE1CVJ 230 PE1EZU JO22LE930W 15 
19 IZ3UOF 205 IK3HHG JN65AW 41 
20 IU3IQY 205 IK3HHG JN65AW 41 
21 IZ3BALW 205 IK3HHG JN65AW 41 
22 IZ3NVR 205 IK3HHG JN65AW 41 
23 EA3CUE/P 150 EA3XU JN11CKO2EI 15 
24 EA3XU 150 EA3CUE/P JN11DM 15 
25 PA1AS 110 PA3DLJ JO20VW 12 
26 IU3IOU 70 IK3HHG JN65AW 14 
27 PA3DLJ 60 PA1AS JO20XW 12 
28 PE1BR 50 PE1IWT JO32KF 5 
29 EA7KA 50 EA7GLU IM86SU 5 
30 PA1EBM 50 PA1AS JO20XW 5 
31 EA7GLU 50 EA7KA IM86SU 5 
32 PAORWE 25 PA3CGG JO22ID14DS 5 
1.2cm 
No. Call Points | BestDX QTH Distance 
1 PE1EZU 530 PA3CGG JO22ID14DS 22 
2 PA3CGG 515 PA3CRX/P JO22MF85MK 29 
3 GiLPS 510 MODTS/P 1IO94DF 51 
4 MODTS/P 510 G1iLPS IO94EQ 51 
5 PE1ASH 320 PA3CGG JO22ID14DS 15 
6 PA3CRX 235 PA3CGG JO22ID14DS 29 
7 PE1CVJ 230 PE1EZU JO22LE930W 15 


Page 5 of 7 


Totals 


No. Call IARU score 
1 IKSHHG* 19555 
2 PA3CGG* 15188 
3 PE1EZU 12152 
4 F9ZG/P* 10943 
5 F5AGO 8829 
6 PE1ASH 7867 
7 PAOBOJ 7865 
8 I2MUT* 7378 
9 PE1POA 6721 
10 PE2TV 6546 
11 MODTS/P* 6509 
12 PASDX/A 5788 
13 PA7HV 4983 
14 GiLPS 4599 
15 PA3DLJ 4256 
16 F6AQO 3805 
17 PE1CKK 3718 
18 IW6ATU 3664 
19 PA3CRX 3427 
20 ED4SHF/6* 3328 
21 PE1MPZ 3211 
22 F1AEA/P 3143 
23 PE1CVJ 2998 
24 F6ESU 2997 
25 F6BGR 2758 
26 G8GTZ/P 2462 
27 F1AIW 2227 
28 G3NWR/P 2224 
29 PE1BR 2140 
30 I2CIC 2086 
31 IW2MBA 1940 
32 IW4CPP 1920 
33 PA3CWS 1872 
34 IW2EYM 1846 
35 PA1AS 1768 
36 G8GKQ/P 1731 
37 PE1APH 1568 
38 G7AVU 1538 
39 EA3XU 1462 
40 EAQMH 1456 
A DK1UP* 1330 


* most points in their country. 


No. Call IARU score 
42 HB9TV/P* 1236 
43 EA3BAE 1112 
44 IK4ADE 1044 
45 PE1ITR 1027 
46 EA3UM 1012 
47 M1EGI/P 1002 
48 IW6OCN 946 
49 IW3IDP 931 
50 EA3DZN 912 
51 F5MKM 845 
52 EA7GLU 828 
53 G4KLB 700 
54 IZ3ZUB 622 
55 G7JTT/P 530 
56 HB9IAM 516 
57 G3KKD 493 
58 EA7KA 464 
59 IK2ARZ 420 
60 IW6CHN 372 
61 EA3CUE/P 330 
62 GOWFT 308 
63 G8VAT/P 228 
64 PA1IG 214 
65 IZ3NVR 205 
66 IZ3U0F 205 
67 IU3IQY 205 
68 IZBALW 205 
69 IW3HKW 180 
70 SMOOFV* 180 
71 SMOWLL 172 
72 SMOVPJ 148 
73 PA1EBM 130 
74 G8EOP 128 
75 EA3ABZ 100 
76 EA3FVI 100 
77 IKEDTA 96 
78 G4GUO 82 
79 SAOCCA 76 
80 IU3IOU 70 
81 I6CXB 32 
82 PAORWE 25 
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This map contains all locations that are in the logs. 
Five stations were active from two different locations. 


Next IARU ATV contest date: 9 and 10 June 2018 
Starts Saturday 12:00 UTC, ends Sunday 18:00 UTC. 


IARU rules: 


http://www.iaru-r1.org/images/VHF/atv/IARU ATV contest rules version 2015.pdf 
logsheet: 


http://www.iaru-r1.org/images/VHF/atv/ATV_ contest log - 
ATV_yourcall YYYYMMDD.xls 


Chris van den Berg PASCRX 
VERON Chairman of VHF-and-above 
IARU ATV contest manager 
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Welcome to the September issue of CQ-DATV. 


The IARU contest has already been and gone and we have 
published the results. Is the J une date working for this 
contest ? Well one member in Slovenia Rudi S58RU thinks 
not, read his opinion. But we would love to hear from others 
with similar or different opinions or even a third option if you 
have an idea. 


The contest might be over, but still to come for UK members 
is the CAT 17 get together at Finningley ARS on the 9th and 
10th September 2017 and for those of you further afield 
there is TAPR September 15 - 17, Saint Louis, MO. Then in 
October the AMSAT-UK Colloquium will this year be on 
October 14-15. It will be also, for the first time, be 
incorporated into the RSGB Convention at the Kents Hill Park 
Conference Centre, Timbold Drive, Milton Keynes, MK7 6BZ. 


So lots to look forward to before winter starts to rear its ugly 
head and here in the UK and we disappear indoors and start 
looking at constructional projects. But then some of us have 
already started. 


Patrick Tilborghs ONIBTE has found a source of 
MRF6VP3450H PA’s that cover 436-860MHz on e-bay that do 
need some modification, but he shows you how in this issue. 


Mike G7GTN has been looking at the |12C bus and how to 
interface and control the PIC 18F2520. 


Grant VE3XTV has come up with a repeater controller that 
looks like it will Surpass any repeater controller so far seen. 


Trevor has been looking at Open Shot, a free Non-Linear- 
Vdieo-Editor and how to get it into operation. 
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So, lots happening on the ATV front..please sit back and 
enjoy CQ-DATV 51, but remember, issue 52 is now in 
production and we need your copy. 


For those of you with a facebook account please join our 
group ; 


Remember, if it’s happening in ATV in your part of the world 
we would love to share it with our readers. 


You can contact us at 
CQ-DATV Production team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 
liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 


Ma e your res pore = 
septeninerl 15- 17 at the TRonday WAT RIGHT Went in es St. LOO BUDGE of Ea City. 
‘St Louis, Missou i The Digital Cc Seed epee Technica ol 

stra ening banquet 
and an in-depth Sunday seminar This conference | is for everyone with 
x esiriner to expert. 


an interest in digital commun 


DATV News 


ATV meeting 2017 in Gloevzin 


With fine wheather conditions around 59 guests came to see 
the lectures at the northern Germany ATV meeting 2017 in 
Gloevzin (between Hamburg and Berlin). For XYLs without 
interest for technical lectures Marita Rehm (wife of meeting 
organizer Rolf Rehm, DJ 9XF) started a visiting tour of 
Wittenberg/ Elbe. 


At first Jens, DH6BB, demonstrated on the big video projector 
screen devices and plans of AMSAT-DL for the two Ham Radio 
transponders on the geostationary TV satellite “Es?hail 2” 
from Katar which is planned to launch in 2018. For ATV hams 
useful is the broadband transponder (10 MHz wide) allowing 
several RB-ATV channels side by side. Using 2 MHz rf 
bandwidth the transmitting ATV station on earth needs 100 
Watt output power on 2405 MHz into a circular polarized feed 
in a 120 cm dish (pointing to 25,5 degrees east geostationary 
position). For ATV RX a decent DVB-S2 receiver and a special 
LNB for 10491-10499 MHz in a 75 cm parabolic dish is 
needed. 
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Then our youngest contributor, 13 years old student Dan, 
DN3XW, from Tangermuende, exhibited his latest project with 
LED arrays controlled by an Arduino microcomputer. Hartmut, 
DM2CFL, showed many pictures about the most eastern ATV 
repeater in Germany, DBOLAU on Lausche mountain near 
Zittau (it has to be relocated because of a new public tower 
building at the site). 


After launch in the restaurant nearby the general meeting of 
AGAF e.V. confirmed all five board members (and enabled the 
long awaited registration of the new main office at the 
register of associations in Berlin). 


Hamvention live 


7 


~—— 


In May 2017 the US based “Hamvention” fair opened for the 
first time at the new site “Greene County Fairgrounds and 
Expo Center” in Xenia, Ohio (20 minutes by car from 
Dayton). 


Therefore the slogan was called “Same friends, new home”. 
The old home “Hara Arena” is not available any more because 
it's in need of renovation. 
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The new halls had got names like Hertz, Tesla or Marconi, 
additionally some big tents were built up. With more than work we are involved in on standards, much of the radio 
30.000 visitors the Hamvention draws around the same spectrum is becoming unusable in the suburban environment, 


admission like the japanese “Ham Fair” in Tokyo, opening on and | have sympathy with this view.” 
the first September weekend. 


Wireless Power Transfer. Some would say that even with the 


http: //iaru-r1.org/images/PR_Communications/FHN-opening- 
Like every year since 2001 Tom, W5KUB, and his team address---G3B} .pdf 


webcasted live from his stand and partly mobile from the 
outside car park. 


During one of his live talks Tom had NASA astronaut Doug 
Wheelock as a prominent guest. (In May 2015, W5KUB.COM 
was honored to win the Special Achievement Award which 
was given by the Dayton Amateur Radio Association at 
hamvention. ) 

DL4KCK 


Translations from TV-AMATEUR 185 by Klaus, DL4KCK - 
www.agaf.de 


Latest news from HAMRADIO 2017: 


!ARU Region 1 President Don Beattie G3BJ, gave an opening 
address at the Friedrichshafen HAM RADIO 2017 event in 
which he covered the radio spectrum challenges of today. 
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“It is of litthe value having radio spectrum allocated to the 
amateur service if it is made unusable by the presence of 
multiple sources of interference, be it electrical interference 
or intruders in the amateur bands. 


And so IARU is deeply involved in the work of the 
international standards organisations, arguing for common 
sense in the setting of emission standards for electrical and 
electronic devices. 


Want to be notified when issues of CQ-DATV are published? 
Areas which are of current concern are solar photo-voltaic Then join our mailing list. 


generators, wind generators, digital devices, VDSL+ and 
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The 2017 Convention for Amateur TV 
(CAT17) will be held at Finningley ARS 
on the 9th and 10th September 2017. 


To register your attendance this year, 
please fill out the CAT17 
Registration form 


https: //docs.google.com/forms/d/e/1FAl pQLSd6sRyQxXdI welA 
gOTasHPVPBZIAJ 2rgOFglmXqXkLpYQB2gEQ/ viewform?usp=sf 
_ link. 


Events will start at around 1:00 pm on the Saturday, and 
conclude mid-afternoon on the Sunday. Arrangements are 
also being made for an informal dinner at The Reindeer Inn 
on the Saturday evening. Latest news and discussion about 
the Convention can be found on the BATC Forum 

http: //www.batc.org.uk/forum/viewforum. php?f=104. 


iv1.25 now works perfectly in 
Windows in Italian! The "Capture 


ty :DVB Transmitter software rel. 


any seers “iformats" now correctly appear in 


as, | 


7 ithe drop-down menu. Great work 


“Charles and all the team. 


Now, back on FPS loss issue, | did 
several tests and here are the 
outcome I've understood and seen 
SO far: 


rrr rrrrrt ret ttt tt) 


1) TUTIOUNE (by F6DZP) works great with ISS DATV 
transmission. No frame loss at all. Smooth video. 
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2) TUTIOUNE "works bad" with DVB Transmitter SW (FPS and 
freezing audio and video issues, SW's fault as we've 
understood its TS is not good) 


DUE. 


3) DVB Transmitter SW works great with a professional 
commercial HUMAX DVB-S receiver ! 


Jean Pierre (F6DZP) wrote earlier: 


[...] By my side | think that it is impossible to use this 
software if you want to be sure to receive a good, fluid video 
and audio. 


The only receivers that can receive are low quality Set top 
boxes that don't care of the synchronization.* 


DVB professional receivers or software under windows, that 
need correct synchronization info, cannot work normally with 
the bad TS produced [...] 


....what does it mean? | cannot believe that one of the most 
sold set top boxes for DVB-S is a "low quality" one....Can 
anyone figure out this dilemma? I'm a bit confused....because 
either HUMAX is "rubbish" or | really don't know what to 
think... 


73 de Andrea, |Z3DVQ 

Hello Andrea, If we use any DVB-S analyzer, it will find many 
errors/bad characteristic in the TS produced by DVB 
transmitter. 

The TS has notably bad values used for frame 


synchronization. The result can be sometime acceptable or 
sometime difficult which may freeze ... 
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Standard commercial set to boxes very often don't take care streams. (ED - yes you can view the stream without being a 
of the synchronization, so they will not always show you the member) 
video and audio well synchronized. 

As the beam is pointing toward Blackpool, if you transmit on 


Professional receivers ( more than 1000 or 2000 to 3000 1249MHz you should see how well you're being rx'd - it also 

Euros) uses the synchronization data to show you the video has a 146.5MHz RBW rx attached and a 4 ele yagi pointing 

and audio at the exact time they must be presented. SSE. 

http: //www.newtec. eu/products/receivers You might also see our local drone which seems to be flying a 
lot these calm evenings! GB3FT TX can be turned on by 

https: //www.advanceddigital.ca/products/receivers_decoders/ sending 12301 DTMF on 144.750MHz 

Humax Set top boxes are not "professional receivers", they To siream your ATV repeater here free of charge, please today 


Please note. IP address and ail activity on this chat is logged 
Chat Messages Online | 


don't take care of the synchro, so the bad synchro given by 
DVB transmitter are not used and the receiver shows you the 


j | TT etl | | | tt 
TS packets when they arrive. ae 


That doesn't mean that it is low quality video/audio but that 
it is low quality about some professional characteristics. 


If you like it and are satisfied, use it, it is the best tool for 
you. 


73 
Jean-Pierre F6DZP 


i a i as a il tl a et tS a CO a in ie a a i CS ee i aN ke a a nk i ae Cl i ini GB3FT [streaming] 


G B 3 FT Select a stream from the list and click Watch 


Submit Chat refresh on?’ ¥ 
type Melo for help, or help help for more help! 


Just to let you know I'm soak testing the streaming box for 


GB3FT. The streaming hardware is very simple - Comag GB3FT test stream 


SL30/13, Raspberry Pi3 and video capture dongle. 
What this means is - if you log onto the BATC streaming GBSFT is.run by G4WIM and keeper G3WGU 


website and select the GB3FT stream you should see the test 
card. 


Here's a link http://batc.tv/ch_live.php to the streaming site 73 Tim G4WIM 
- but not sure if you need an account to actually watch the 
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ADALM-PLUTO 

For those who do not follow the 
BATC Forum, there has been a 
lot of discussion about a new 
SDR board called the ADALM- 
PLUTO from Analog Devices. 


This USB2-based unit is full- 
duplex Tx/Rx and the current 
model can be software modified 
to operate from 48 MHz - 6 GHz 
on transmit and 70 MHz - 6 GHz 
on receive. 


PLUTO produces about 1 mW output. 
¢ 12-bit ADC and DAC 


e GNU Radio sink and source blocks 
e List price US$150 
e |ntroductory price US$100 


BATC Forum postings - in the DATV - Digital ATV section 


Charles G4GUO has been quoted to say: “...Considering what 
[PLUTO] can do they are a real steal at that price.” 


Claudio |2NDT reported that more info can be found at 
http: //www.rtl-sdr.com/adalm- pluto-sdr-hack-tune- 70-mhz- 
to- 6-ghz-and-gqrx-install/ 


Info from Digikey is 
https: //www.digikey.co.uk/products/en?keywords=adalm% 2 
Opluto 


Both DigikKey-USA and DigiKey-UK were out of stock as of 
22nd August 2017. 


73...de Ken W6HHC 
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In dit nummer: 

De winnaar van de IC-7300 DKARS radiopanel verloting 
DKARS heeft een nieuwe voorzitter 

0 PEQ@GIG enz’n grid dippers 

0 Enuiteraard nog heel veel meer... 


o 


° 


Bee 
2 ee 
ORs 


Check out the DKARS website at:- 
http:/ / www.dkars.nl/ 
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ARRL/TAPR DCC (Digital 


Communications Conference) 
September 15 - 17, Saint Louis, MO 


Mark your calendar and start making plans to attend the 
premier technical conference of the year, the 36th Annual 
ARRL and TAPR Digital Communications Conference to be 
held September 15-17, 2017. in St Louis, MO. The conference 
location is the Holiday Inn Airport West. 


The ARRL and TAPR Digital Communications Conference is an 
international forum for radio amateurs to meet, publish their 
work, and present new ideas and techniques. 


Presenters and attendees will have the opportunity to 
exchange ideas and learn about recent hardware and 
software advances, theories, experimental results, and 
practical applications. 


Topics include, but are not limited to: 


Software Defined Radio (SDR), 

digital voice, 

digital satellite communications, 

Global Position System (GPS), 

precision timing, 

Automatic Packet Reporting System(tm)(APRS), 
short messaging (a mode of APRS), 

Digital Signal Processing (DSP), 

HF digital modes, 


Internet interoperability with Amateur Radio networks, spread 
spectrum, 


!EEE 802.11 and other Part 15 license-exempt systems 
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adaptable for Amateur Radio, 
using TCP/IP networking over Amateur Radio, 
mesh and peer to peer wireless networking, 


emergency and Homeland Defense backup digital 
communications, 


using Linux in Amateur Radio, 
updates on AX.25 and other wireless networking protocols. 


DCC Information at: 

ARRL and TAPR Digital Communications Conference 

Register for the DCC at: 

http: //www.tapr.org/dcc.html#registration 

To book your room, use the reservation link below or call the 
hotel directly at: 314-291-6800 and mention the group code 
DCC when making reservations. 

To use the link below, click the link, then enter Check In & 
Check Out Dates, Click Check Availability, Choose Room Type 
and Click Book This Room 

Hotel Reservation Link 

Holiday Inn Airport West Earth City 

Holiday Inn Airport West 

3400 Rider Trail South 

Earth City, MO 63045 

314-291-6800 


Posted by: Mark Thompson wb9qzb_groups@yahoo.com 
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A Digital World 


By Richard Carden - VK4XRL 
Repeater I nput upgrading 


Another project that | have been looking at is providing extra 
Inputs to repeaters which have in most cases that | have 
seen tending to use around four input which is fine until you 
want to put extra receivers into service for the extra bands 
etc. these either been Digital or FM. This was also brought to 
light when trying the PortsDown DVB-S TX from the BATC as 
it wouldn’t open the existing receiver in the repeater so either 
a upgrade receiver or a new receiver may be required. 
Therefore extra facilities will be required and likewise you 
may wish to use Skype or IP networks as inputs, all would 
require extra switching and control facilities. 


As | had a number of four by one audio and vision switchers | 
decided to make the switcher using two of these units all 
controlled by a PICAXE micro as | had these also on hand for 
another repeater project. A few minor changes were all that 
was required plus updating the coding to make it all work. 
Looking at the block diagram you can see that the A switcher 
has 4 inputs and therefore handles the requirements of 
receiver inputs. The output of this switcher feeds the first 
input of the B switcher. This then leaves three other inputs 
available for an Ident, Test card, or camera etc. 
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Therefore when any input on A Switcher is on then input one 
of the B switcher is also on and is off if any of the other B 
Switcher inputs are in operation. 


The PicAxe is programmed to provide ‘ABC’ outputs to a 4028 
decoder chip and gives eight control lines for the two 
switches via ULN2003 buffer I1C’s. The reason is that the 
switchers requires a low to switch, however we have a 
problem in that output 5 cannot be used in this case and 
therefore an extra output from the PicAxe called ’ D’ is 
provided as the input 5 switch and is set low for Inputs 1-4 
and high for inputs 5-8. 


Note that the coding has a switcher test sequence at start-up 
for checking system operation. Note also that the audio 
switchers are also 4x1 so the switching is also fed to the 
audio switches and in my case was by ribbon cable separated 
into four wires each for the A and B switches via DB9 
Connectors. 


In the last issue of CQ-DATV Trevor mentioned receivers for 
the reception of FM and in particular the Scientific Atlanta B- 
Mac units as used in Australia these are basic B-Mac received 
these also been fitted with PAL boards for analogue reception. 


There are a few modifications that | have fitted to improve 
the facilities as required in use in Australia. Because we only 
use half the normal satellite bandwidth of 36MHz (i.e. +/- 9 
MHz)then the output level would only be half that of a full 36 
MHz satellite signal. 


This is fairly easy to get around, the original output is U- 
linked and fed to an internal video amplifier to give a 1 volt 
peak to peak with two outputs, one applied via a BNC 
connector and the other by a RCA connector making things 
easier to facilitate. The gain should be adjusted to 1 volt p/p 
when fed into a 75 Ohm input. 
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The second requirement for our usage is stereo or dual audio 
output. This can be provided by using either an old sound 
stereo demodulator board from a TV or VCR or making your 
own using a TBA 120u x 2 which can be used for the 6 and 
6.5 MHz after replacement of ceramic filters. 
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Mattie. 


Also a dual decoder can be made using a TDA 9821 with the 
required filters mentioned above. 


DATV-Express Project - July update 


report 


By Ken W6HHC 


Charles G4GUO and the rest of the Project Team have 
decided to proceed with beta-releasing v1.25 of the DATV- 
Express-for-Windows code...even though only two alpha 
testers provide any feedback of their results (both positive). 
The Project Team had hoped to also hear from users in J apan 
using “Windows for Japan”. This new version cleans up a few 
problems: 


e Should work with non-English versions of Windows (such as 
Japan, etc). This mainly applies to users of languages other 
than English and French. This change should now allow you to 
select video capture formats using non-English versions of 
Windows. 


¢ Not all possible FEC rates are permitted for each type of 


digital modulation or protocol. The GUI had been trying to set 
illegal values (or no values at all). 


Finally, The Windows beta software for v1.25 (and a more- 
detailed NOTES file..aka README) is now available on the 
normal 

http: //www.DATV-Express.com DOWNLOADS page. 


Ken W6HHC reports that he has repaired the deleted 
download files for the DATV-Express.com website. 


The project’s web server SAN Storage system had 3 drive 
failures at the same time during a power outage. 


The missing files (now restored) were mainly: 
¢ Windows download software releases (linux .DEB files 


e User Guides 
¢ TechTalk articles on DATV 


¢ Open Source DATV-Express hardware files - like schematics, 
specs, and BOM 


Art WA8RMC continued to “hack away” and electrically re- 
design for a smaller/cheaper PCBA for the MiniTiouner V2 
designed by Jean Pierre F6DZP. So far, Art has finished a draft 
of a schematic in AutoCAD and layout a draft of a PCB with 
placement and routing in AutoCAD. The next step after a 
design review will be to turn over to Tom WB6P to capture 
and do a gerber producing PCB layout with PADs/ Designer 
DX. The goal is to have an assembled-and-tested version of 
the MiniTiouner-V2 that could be sold to hams for less than 
US$100+shipping (+VAT where applicable). 


Charles G4GUO reports that he has now finalized on using 
PIC as the micro to allow interfacing the Express-Frequency- 
Extender concept add-on-board to the DATV-Express board 
(see June Project Report for details). The PIC code is running 
and Charles is currently obtaining RF amplifier samples from 
MiniCircuits. 


"Project speed set to back-burner’” .... de Ken W6HHC 
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IARU 


By Rudi Pavlic S58RU 


JARU 


Let me first introduce myself and provide a short history 
lesson, | am Rudi Pavli¢ SS8RU and as you will gather from 
my call sign | live in Slovenia, where until 2004 we had our 
own ATV contest, which we then dropped and adopted the 
IARU R1 ATV contest in its place. There was some initial 
confusion on where to send the logs and how to see the 
results, thank you CQ-DATV, for publishing the results, we are 
indebted. 


The organization of |ARU ATV Contest has now passed to the 
Dutch Radio Amateur Association and in turn we now have a 
new calendar for the |ARU ATV competition, the contest used 
to be in September and run from 18:00 GMT on Saturday till 
11:59 GMT on Sunday. 


Now the IARU ATV contest is in June and runs from 12:00 
GMT on Saturday until 17:59 GMT on Sunday, | am sure 
there was a good reason for this, but am | the only one who 
finds this difficult particularly for portable operation. 


The revised end time, does not leave enough time to de-rig 
everything and pack the car, while there is still enough 
daylight, particularly if you run 1.2 - 2.4 - 5.6- 10 and 24 
GHz set-ups. This was bad enough for the |ARU UHF & UP 
Contest in October, but for the ATV contest you need even 
more kit. 
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If you only enter the contest for pleasure or if you only send 
in check logs, then yes you can finish early while there is still 
enough daylight to pack the kit away, but if you seriously 
wish to compete from a portable location on all the ATV 
bands, then please |ARU we need some de rig time. 


The second problem is moving the contest from September to 
June, this might not be a problem if the only contests you 
enter are ATV, but June is already a busy month for contests. 


The first weekend of June, being the national associations 
VHF Contests, on all frequencies, the second weekend of J une 
is the IARU ATV Contest, on all frequencies, the third 
weekend of June is Alpe Adria Contest UHF & UP, from 432 
MHz & UP. 


| understand the September date clashed with the IBC TV 
exhibition in Amsterdam, but how many ATV operators attend 
IBC and are there sufficient numbers to warrant this change. 


It would seem we have fixed a small date problem that | 
suspect was not really a problem and in the moving process 
we have created a contest duration problem that | can find no 
justification for at all. 


So we have now have both an inappropriate weekend and an 
unworkable time slot for this important TV event, please |ARU 
can we have a rethink for both the new date and the revised 
Slot. 


73 S58RU 


Page 12 


DATV Repeater Project 


By Grant VE3XTV 


| have been building ATV repeaters for some time now, the 
main difference between ATV and standard repeater 
controller is the wide range of hardware configurations you 
have with ATV. 


With a FM voice repeater you can have a common controller 
design in a thousand or more repeaters world wide, with ATV 
you would be lucky to have two maybe three repeaters with 
common hardware configuration. Now with DATV long side 
ATV requirements you need a level flexibility in your 
controller design, how is the best way to do this? 


The basics of an ATV repeater controller are: 


1. Detecting incoming video, be able to switch between repeat 
and beacon modes. 


2. Display video information pages about the club or 
individuals, with a callsign. 


3. Have a control input, this is normally a DTMF decoder on a 
FM voice channel. 


4. Must have some form of video feedback to the user, (video 
text overlay). 


This has not changed with DATV you still need to detect the 
incoming transport stream and be able to switch to repeat 
mode, but DATV this is done with ASI switching. 


To provide flexibility with hardware devices | use RS-232 to 
communicate with switching devices, by doing so this will 
simplify the controller hardware. This way | can use common 
layout and change software to suit these hardware | am 
using on the universal asynchronous receiver/transmitter 
(UART). 
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With my last ATV repeater | run to limitations with this idea 
and | started thinking how could make the hardware flexible 
in the same way as software. | knew the only way this could 
be done was to come up with new design based around using 
a Field- Programmable Gate Array or (FPGA) and to have 
expansion boards. 


So this is what | am working on at the moment, have a basic 
controller that can be used both for ATV and DATV repeater 
configurations. To do this | added in extra (UART’s), long side 
extra ports that can be connected to add in other type of 
hardware modules. Therefore the micro-controller does not 
need to connected to all the hardware, but just the key parts 
and the FPGA becomes an input/output (10) expander. This 
then becomes a software change for the micro-controller long 
side the FPGA to accommodate future hardware 
configurations. Using 64k EEPROM | also add in hardware 
profiles for new devices that can be controlled via RS-232, 
maybe something like my MKII| FM receiver board. 


These days it is common place to use a Raspberry Pi 
computer long side the repeater controller these parts work 
together, but have two very different jobs to do. The repeater 
controller does all house keeping for the repeater and the 
Raspberry Pi provides a video slide show (the repeater 
information pages) also can be setup as web-server to show 
repeater status information, there are many more 
applications that the Pi can be used for. 


Progress so far: 


| have been testing the new sync detector design, this is 
needed due to amount of noise and various forms of interface 
that we are dealing with these days. | am looking at a dual 
system to detect both line and field signals, long side a mute 
level adjustment. | have found that a low pass filter 
connected to a LM1881 as a sync separator, with two LM567 
works very well. 
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| have tested the code for the FPGA all the logic is working 
well, | will need to add in four optocoupler’s to isolate 3.3v 
input side from external devices. 


| have been informed by Mike (WA6SVT) that there is a 
interface LED modification for the HiDes receivers. | have also 
added in an UART expander that has four RS-232 ports and 
an Ethernet interface. 


As for the HiDes equipment, once the ASI in / out are 
available, | have found an Audiovisual suppler, who has a four 
in / one out ASI switcher. This switcher has an RS-232 
connector fitted and | can drive it directly from the controller, 
along side the Kramer 8 x 8 Audiovisual switcher. 


| have also been looking at my EEPROM space and | have 
room to add in hardware profiles for the HiDes equipment (if 
they are able support RS-232) on the units. As you can tell 
there is a lot of software to write, and this will be where most 
of my time will be spent on this project. 


This board has two dual sync detectors with four digital 
inputs and four RS-232 ports. There is also two auxiliary 
audio inputs, one for control and the other for a back chat 
channel to be mixed into both sound channels. All crystals 
are through hole so they can be changed for PAL or NTSC 
sub-carrier frequencies, most of the other components are 
SMD. This is done to keep the board size down and cost. 


| have started the PCB layout last weekend, this should keep 
me busy for a few more weeks yet to come. | know many of 
you that have built ATV repeaters in the past and have your 
own ideas on how a repeater controller should work, so 
therefore | expect that the demand for my design will be 
somewhat limited. 


So on that basis | plan to build a small number of boards for 
my own requirements. 
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Features: 


1. Video overlay to display functions, visual feedback. 

2. To turn on and off transmitter and links. 

3. Switch between RX aerials. 

4. To work with more than one sync detector (more than one 
analogue input). 

5. To turn on and off sync detector inputs or digital inputs 

6. To switch between beacon mode and repeat mode 

7. Remote control of multiple AV inputs and outputs 

8. Work with up to four digital inputs 

9. Switching auxiliary audio inputs 

10. To be able to monitor temperature 

11. Easy to configure and to setup 

12. Real time clock and timer 

13. Morse code tone generator 

14. Expansion boards used to change hardware configurations 


| can add more in at a later date with software upgrades. 


Add-on boards and Expansion boards. 


1. From the main board you can add in an Ethernet board that 
lets you interface to controller setup and control. 


2. Relay expansion boards, you are able to fit up to 16 Relays 
with two boards that has 8 relays each. 


3. UART expansion board this will give an extra four RS-232 
ports. 


4. Input expansion board has eight optocoupler’s and four 
ADC inputs. 


5. Sync detector input expansion board this add an extra four 
analogue inputs, that is if you need more than two. 
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1&2 overlay LEDs out Reaspberry Pi DTMF decoder PCF8563 24LC65B 


Clock EEPROM 64k 


74HC4066 STV5730A or I/O port 3 MC145436DW 


6. | am also testing out another expansion board to display a 
audio level meter within the analog video signal, using the 
good old STV5730A video overlay chip. Since this is part of 
the new controller design, it becomes as case of sending the 
level information from two LM3916 IC’s back into FPGA. This 
is to help users to see if their audio levels are correct or not, 
very important when it comes to repeater linking. | hope to 
have this video display working in the next few week on one 
of my prototyping boards. 


There is only room for two of the boards to be connected to 
the main board, this should provide more than enough 
flexibility for many types of repeater configurations. 
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/2C Bus - Creating Your Own Custom 


Slave Devices 


By Mike Stevens G7GTN 


Following on from the technical introduction given in CQ- 
DATV 50 by Trevor G8CJS on the 12C bus | felt inspired in to 
looking at creating some custom devices. 


As we know the devices that we connect are termed as slaves 
on the bus, as in the master controlling device initiates 
communication using a given address and then can can send 
information and also receive data back. 


| had some Microchip 18F parts and decided to use these for 
the experiments. Equally knew that | did not want to spend 
days pouring over the minute details in the PIC 18 
datasheets. So an easier and more basic solution was sought. 
This landed in the form of Great Cow Basic (GCB) and with 
the more recent updates this package is starting to look more 
commercial than the free download available from 

http: //gcbasic.sourceforge.net/ 


| started off by controlling 4 LED’s using one of the sample 
files via an Ardunio sending |12C commands to the PIC device. 
Thinking the editor would have some trouble relating where 
this was going | looked around and a previous project from 
Richard VK4XRL with his video switching system came to my 
mind. 


| set out with much more humble aspirations to create a 
simple 4 channel video only switcher controlled via 12C 
commands. 


So we have none of the nice bells and whistles that Richard 
added to his personal project. We just send a commands via 
12C and control the pins (SO-S2) on the video multiplexer. 
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12C SLAVE - TEST CIRCUIT 


Also in this project | have connected the Enable pin (8) to 
+5V. 


We should come back and firstly control some LED’s to check 
our slave compiler code is fully working as expected. Shown 
in Figure 1 is the simple PIC circuit that | used, alongside the 
actual breadboard layout for testing purposes. 


STATUS LEDS 
AXATOR 4 LED1 
AWNie 


GND 


PIC18F2520-E/SP ANO/RAG 


ANI/RA1 
VREF-/CVREF/AN2/RA2 
VREF+*/ANY/RAS 
TOCKI/CIOUT/RA4S 
_SS/HLVDIN/C2OUT/AN4/RAS 
OSC2/CLKO/RAG 
OSCI/CLKI/RAT 


INTO/FLTO/AN12/RBO 
INTV/AN1O/RB1 
INTZ/AN@/RB2 
CCP2Z/ANQ/RB3 
KBIO/AN11/RB4 
KBIT/PGMW/RB5S 
KBI2/PGC/RB6 
KBI3/PGD/RB7 


TIOSO/TI3CKURCO 

TIOSICCP2IRC1 

CCPIIRC2 

SCKISCURC3 SCL 

SDIISDAIRC4 SDA 
SDOIRCS 


4 
¥ 12 BUS 


FIGURE 1 TXICK/RCE 


RX/DT/RC7 


_MCLR/VPP/RE3 


With the PIC 18F2520 programmed and the |2C address 
being set to a custom value, we can use an Ardunio running 
some simple scanning code via the serial monitor to look for 
our new custom device. The Ardunio was just used as it made 
a simple and immediately available test platform, it goes 
without saying that you can use any device that has 
commands available for communicating with |2C. 


Once we have our first confidence check that the slave is 
being found on the bus at our configured address we can 
move on to sending some commands to switch the four 
installed test LED’s firstly we need to send the address of the 
device we wish to talk to, in our case we have set this as 
0x99 hexadecimal next we have to send a command to 
initiate an action from our slave. 
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If we look at our GCB code towards the end we see the range 
of commands that we can use being from 0x00 to 0x04 
(again we are dealing in hexadecimal) you can freely change 
these to anything that makes sense to you. 


Further Ardunio code is supplied so you can see the simplicity 
of controlling our own slave devices. 


The documentation from the compiler developers on this 12C 
Slave and also Master configuration and control would be 
best described as being very comprehensive. 


| will leave those interested in understanding the under lying 
coding & control techniques to really dive in to the full nuts & 
bolts of operations. 


Do not forget that you do require the two pull-up resistors on 
both the SCL & SDA pins, a value of 4K7 has worked well for 
me. 


STATUS LEDS 
4X470R Ry LED1 
> 


> 


+5V 


PIC18F2520-E/SP _ anomRao 
ANURAt 

ca VREF-ICVREF/AN2/RA2 
VREF+/AN3/RA3 

TOCKIICIOUTIRA4 
_SS/HLVDIN/C2OUT/AN4/RAS 
OSC2/CLKO/RAS 

GND OSC1/CLKI/RA7 


0.1 


INTO/FLTO/AN12/RBO 
INT1/AN10/RB1 
INT2/ANB/RB2 B 
CCP2/ANS/RB3 c 
KBIO/AN11/RB4 
KBI1/PGM/RB5 
KBI2/PGC/RB6 
KBI3/PGD/RB7 


TIOSO/T13CKI/RCO 
TIOSI/CCP2/RC1 
CCP1/RC2 
SCK/SCL/RC3 
SDI/SDA/RC4 


SDO/RCS 
TX/CK/RCS 
RX/DT/RC7 SPK 


FIGURE 2 


PIC CONTROLLER 
_MCLR/VPP/RE3 
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Now A more practical television related project 


To put this in to a more ATV related field again we will come 
back to our video multiplexer - or simple video switch. 


As mentioned we will use elements of the original design 
done by Richard VK4XRL but with some dramatic 
simplifications. Firstly instead of 8 channels | have gone with 
just 4, you can add more back in if required. 


The full truth table of the CMOS 74HC4351 device is shown 
within the code. No further I/O pins are required on the PIC 
since we are already fully driving pins (SO-S2) the video op- 
amp output section remains exactly the same as the original. 


Shown in Figures 2 & 3 are the full circuit diagrams of our 
new switcher. 


+5V 


C2 


‘To. 


GND 


FROM I2C CONTROLLER 
CON1 


owFr 


CON2 
VIDEO INPUTS 


OPTIONAL TERMINATION 
RESISTORS 


GND 


Again our PIC Processor is clocked via a standard 16MHz 
XTAL and associated 22pf loading capacitors, the only real 
change from our first experimental circuit is the use of Port 
Pins RBO - RB2 to correctly load the multiplexer with the 
required logic levels. 
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VIDEO OUT 


We still have the four status LED’s to show when our |I2C 
commands have been received and hence actioned. In 
addition we have an optional small 8R speaker giving 
acknowledgement tones. 


External Processor Control Sample 


To demonstrate how to actually control the switcher | have 
provided a simple Ardunio sketch to control this from a user 
serial menu. 


Whilst this is a very trivial example it shows real world 
control with sending the required |12C commands. No special 
libraries are required apart from the standard wire command. 
The connections between the PIC are SCL to Ardunio Pin A5 
and PIC SDA to PIN A4. 


Alternative Video Devices? 


An alternative device for the 74HC4351 & video op-amp 
would be a Maxim MAX455 or MAX4315 if you have some 
Spares available. Note that the selection pins are however 
different. 


| have provided a truth table within the GCB source to depict 
the differences, we also now have no LATCH pin to be 
concerned over. 


The MAX455 does however default to channel 4 if the 
selection pins are allowed to just float on power up, a small 
subroutine is very simple to write to ensure we always start 
on Channel zero before receiving |12C commands. 


The video op-amp from Elantec EL2030 is also now becoming 
more difficult and pricey to obtain and a device such as the 
Analog Devices AD811 would be found suitable in this 
instance. 
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PIC Device support 


The GCB library has support for several of the more modern 
16F & 18F parts. The main requirement for any device that 
you want to use is having SSP or MSSP available. 


The availability of the library file with the installation could 
enable modifications to be made reasonably easily. Among 
some lower end 16F parts the 16F88 and 16F690 are 
specified as being fully tested by the software developers ina 
slave configuration. A good place to keep an eye on all the 
developments, or indeed to ask your own questions is the 
support forum 

https: //sourceforge. net/p/gcbasic/discussion/?Ssource=navbar 


Conclusion 


Using the power of a high level language we have the ability 
to create custom |2C slave devices with now relative & 
reliable ease. Whatever we can dream up can be created, and 
for those that insist on using PIC assembly language you 
might be interested to know inline assembler is also catered 
for within the Basic compiler. 


Since the basis and working of the supplied library is an 
Interrupt Service Routine (ISR) certain other functions may 
not end up playing nicely together. 


This is up for more personal experimentation in my home 
workshop as | can see the power of making our own unique 
and therefore custom peripherals. 


As a last comment if you use the GCB hex file from the 
project code download |2CSLAVE.ZIP the bus address will be 
0x99 unless you install the compiler and change this yourself 
to your own required address and re-compile your new file. 
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unfortunate enough to have volunteered for my projects and 
replace that sound with something more appropriate, i.e. the 
By Trevor Brown G8CJS sound after my bellowing, where | have kept the camera 
RRS ap rolling, then Open Shot might just be for you. 
Project Files Video Preview 
It’s a free download and as a CQ-DATV reader, this might just 
be in your price bracket. It is available as a Linux download, 
OS X download or Windows download, so no excuses. 


a. 


Show All Video Audio image 


a 


massive_w... 720-Ssync... 


Yes it will do more than cut the clips, swap their order and 
: ‘ replace the sound, but let’s just learn to walk first. Then, and 
mage egeet Manisha ei Woe Uae only then, have a look at the example links. 


Project Files Transitions Effects 


@ — @ 20 seconds 


| New Title.svg 


nt big-buck sync.mp4 ‘> — cn 
|i 2 = | Seaa: 
a > |S: a 


Non linear video editing software has really taken off. You can 
now do on your desktop what | used to do with over £500k’s 
worth of linear editing hardware. 


It’s all down to being prepared to invest time in learning and 
how to drive the package. That’s about all it has in common 
with linear editing. Open Shot works well, it's simple, friendly 
and you can soon get to grips with it. 


Yes, all desk top packages they have their limits, but if all you 
want do is cut down the clips you have filmed, lay them down 
in the order you want to present them, which may not be the 
order you filmed them in. 


Sort out the sound, removing any unwanted sound, usually in 
my case where | have been shouting directions at the people 
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Let’s start with what Open Shot will not do and that’s capture 
your clips from a tape, which might just have fallen out of 
your flares pocket at the back of your wardrobe, even if it is 
one of the trendy formats like mini DV that enables you to 
plug a a firewire cable into your camcorder and capture clips. 
So Open Shot is is not the answer to any tape based 
recordings. However don't throw out the tapes there is a 
solution for firewire at least and | will cover firewire capture 
in CQ-DATV 52. 


Open Shot relies on the clip you want to work with already 
being on your hard drive. It does what it says on the tin, it 
edits video files, that’s not to say that there is no other 
software around that will capture these older tapes and then 
they could be edited in Open Shot, just not captured via 
Open Shot. 


If you have a JING Bar for capturing screen grabs, this will 
also capture live video and create an .SWF file. This is the file 
extension for a Shockwave Flash File this is also a no-no, but 
| have yet to find a package that will let you edit these files. 


Try to import one of these files into the clip bin and you will 
get the message. 


This application has requested the Runtime to terminate it in an 


unusual way. 
Please contact the application's support team for more information. 
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DON'T PANIC!!! For those of us who run Open Shot on a 
proper operating system, neither Microsoft or Visual C++ are 
known so we will never see the above dialog box! Doesn't it 
give you a warm glow of self satisfaction. 


No way out other than to close the programme, but on 


restart, it will then recover your project or it has done every 
time | have tried it. 


Project Files 


ShowAll Video Audio Image 


radio star004.avi 


radio star.avi 


G3PYB clip.avi Gwent-Leiceter.... 


VK5KG. avi 


Project Files Transitions Effects 
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But a wise man would use Control+S (also available on the 
file drop down) to keep saving as your progress with your 
edit. You will be prompted as to the clip already exists and 
you can choose if you want to overwrite the current version it 
or not. 


One of the things Open Shot does well is deal with a 
multitude of video formats and SWF was the only file on my 
disc it would not edit. 


My present camera creates H265 files to reduce the data rate 
arriving at the SD card. It has HD resolution and if this data 
were not captured using an H265 codec, then the SD card 
would not be able to cope with the data rate, so until now all 


s— Edit Title View Help 
- New Project... 
(fF Open Project... 


Ctrl+N 
Ctrl+O 
| Recent Projects 

Ctrl+$ 


Ctrl+Shift+$ 


MB Save Project 
BA Save Project As... 


Cal Import Files... Ctrl+F 


Ctrl+P 
Ctri+E 
Ctrl+Q 


i Choose Profile 
Export Video 


T Quit 


CQ-DATV 51 - September 2017 


my H265 clips had to be converted using Pavtube software 
which is good, but not free and also added another step to 
the editing process that | could well do without. 


Open Shot will allow H265 clips in the project file, you just 
browse them up like all the other clips and put them in the 
project file. So they can be seen as icons (far left of the 
picture under the project files tab) 

The downside is the software does not kick in at this point 
and say, | guess at some future point this file will be needed 
for editing and do any required conversion, while | have a 
coffee break, it waits until the clip is pulled or drag and 
dropped. To be more precise onto one of the multiple tracks 
that make up the time line and then, the penny drops and it 
holds you up while it converts. Keep your clips short and it 
does not hold you up for long. 


y ‘ ; es - 


— 


00-00-07-06 


Track 4 MV1_5758.MOV 


Track 3 


Let’s have a go. First import some clips or files that’s on a 
drop-down from the file menu or Control+F, try to use the 
short-cut keys yes they are annoying to learn but in the long 
run they will speed up your editing. The files appear in the 
project file window 


Drag and drop the files you require into the multi level time 
line, (just choose one track for all the clips) trim them by 
mousing on the leading or trailing edges (So as to remove 
any unwanted starts or ends that might have a stray car 
blocking your shot) and shuffle them together. 
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® 16seconds 


00:01:46:04 


Track 4 | G3PYBclip.a Adio staravi 


Track 3 


Two Files Overlapped for a Dissolve 


You can preview the clips with the scrubber or play in real 
time with the keys below the preview window. The software 
responds to some of the keys more familiar to those of you 
that have used Non Linear Editors like J], K, Land space. 
Space being stop and K being play. 


If you want to dissolve or mix between clips just put them on 
the same time-line track and push them so you have an 
overlap rather than a but joint. 


The audio is part of the video clip, but if you right click on the 
clip in the time line you can separate the audio onto a 
different time line or you have the option to adjust its volume 
in steps or both, which does include zero to remove it. 


Adding a sound track again is just drag and drop from the file 
bin. The software will cope with MP3’s, but | would always go 
for simple file formats like WAV take the load of the CPU. 


Titles can be created, again from the drop-down which has 
two options - Title, control+T which allows some very 
pleasant titles to be created from templates and animated 
captions, control+B which brings up the text box shown 
above right so | did not peruse this any further, perhaps 
something to explore for a future issue. 
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Blender, the free open source 3D content creation suite is required for this action 


(http://www.blender.org). 


Please check the preferences in OpenShot and be sure the Blender executable is 
correct. This setting should be the path of the ‘blender’ executable on your computer. 
Also, please be sure that it is pointing to Blender version 2.78 or greater, 


Blender Path: 
blender 


Copy 
Align 
Fade 
Animate 
Rotate 
Layout 


Time 


Separate iia 
Slice 
Transform 
Display 

@ Properties 


Remove Clip 


Ctri+I 


>| 


2 


i 


Reset Volume 


End of Clip 


Entire Clip 


« >» » > 


Fade In (Fast) 
Fade In (Slow) 
Level 100% 
Level 90% 
Level 80% 
Level 70% 
Level 60% 
Level 50% 
Level 40% 
Level 30% 


Level 20% 


Level 10% 


Right click on clip in the time-line for this menu 
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Edit Title View Help NS. Export Video ee) 


F New Proj =, &, Oe Ctrl+N File Name: |Untitled Project] 


= Open Project... Ctri+O Folder Path: C\Users\Trevor Browse... 


ee 
Recent Projects Simple Advanced 


Ba Save Project Ctrl+5 Select a Profile to start: 
_ a Profile: All Formats 
Save Project As. Ctrl+Shift+$ 
. - Select from the followi tions: 
ok Import Files... Ctrl+F ect from the Following options 


ae Target: MP4 (h.264) 
= Choose Profile Ctrl+P . 
~~ Video Profile: ©HDV 720 24p (1280x720) 


File drop down for the Export menu 


When your file edit is complete then export video from the 
file drop-down or Control+E, will take you to the render 
format choice menu and allow you to select where you would 
like your end product stored. 


Export Video Cancel 


So in conclusion, a very pleasant desk top video editor with a 
lot of features that are worth spending time to get to grips 
with. It copes well with almost all video formats including 
H265.The now almost standard J KL and Space key functions 
have been implemented. My hat is off to the programmer for 
this very clever piece of free software. The short cut keys are See next page for a variety of links including where to 
excellent and well worth learning, but the drop downs will get download Openshot. 

you everywhere the short cut keys will. 


The Export Menu - try the drop downs, you will be 
spoilt for choice 
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Download Link 


http: //www.openshot.org/download 


Please experiment with the functions and check youtube for 


help. 

Help link 

https: //www.youtube.com/watch?v=0a_B4LxTy3Y 
Example Links..... 

https: //www.youtube.com/watch?v=jo4J Oq6TvYg 
https: //www.youtube.com/watch?v=ma2MLS8DhyU 
Manual (if you must) 

http: //www.openshotusers.com/help/1.3/en/ 
PAVTUBE (but you won’t need it) 


http: //www.p 


avtube.com/video_converter/ 


wy % ie 


> 
Ly ts 


At ascertain age, you just don't = 
care what people think anymore. 


CQ-DATV 51 - September 2017 


Digital Amateur TeleVision 
Exciter/Transmitter 


Now available from 


A more affordable DATV exciter can now be ordered 

Fully assembled and tested PCBA 

DVB-S protocol and DVB-S2 protocol for DATV tramsmissions 
Can operate all ham bands from 70 MHz-to-2450 MHz 

RF output level up to 10 dBm (min) all bands (DVB-S) 
Software Defined Radio (SDR) architecture allows many varia- 
tions of |Q modulations 

“Software-Defined” allows new features to be added over the 
next few years, without changing the hardware board 


e Symbol Rates from 100K to 8000K Symb/sec allows RB-DATV 


Requires PC running Windows or Ubuntu Linux (see User Guide) 


e Price is US$300 + shipping — order using PayPal 


For more details and ordering 
www.DATV-Express.com 


Register on the web site 
to be able to see 
the PURCHASE page 
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Modification PA with MRF6VP3450H 


(470-860MHz) to 436MHz 


by ON1BTE 


On ebay.com Corné, ON7MOR found this power amplifier 
pallet. 


ipcs MRF6VP3450HR5 450W 50V 860MHz High Power transistors 


Quantity 1 More than 10 available 


For more info e-mail to: 13632982192@139.com 


Best Offer Make Offer 
@ Add to watch list 
& Add to collection 

New condition 100% positive feedback Best offer available 


Shipping Economy Shipping from China/Hong Kong/Talwan to worldwide | 
See detess 


ry estimate is grawtey than 13 business days 


6 months to pay on S93+. Apply Now | See terms 
Sen detaes 


ON5AAS (Geert), ON7MOR (Corné) and ON1BTE (Patrick) 
ordered such a pallet. 


After a few weeks the package was correctly delivered. 


The PA has no bias circuit on board so we had to develop 
one. 


Geert discovered that the module fitted into a solderable 
housing with dimensions 74x148x30. 
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We just had a little space for our bias circuit. | drew the 
schematic and Geert drew the PCB. 


#98. 


Zener diodes: 
5.1V 0.5W 


a SS 
mn Ubias A 
pte 
sal 


ra SMT Resistors: 


im ie pie, 
lok 
A Lae 


onasTe 


os 08.2819 


inF 100nF e , 
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First results by ON5AAS: 


| Shoulders CF =/; 
HV200-Esetting | P-out RAGOHAOS? | V Bias A V Bias 8 V supply Ruststroom_| train | 1 drain | POUT MRF6VP3450H LSMH? Gann 
12.48 19,7 dBm [ 276 292 Sov 1A? un _| 40. d8m 54 dBc 2008 
1208 naam | 2.76 2.88 sov | 192 | 217 | 438m | 53 doc 20d8 
1245 | __ 255m as ee a | 236 [235] 43 dm | srdbe [208 
Shoulders CF +/- 
| | 1,2MHz | 
12dB 21,2d8m 2.76 291 so | } ez | ae0 | 41d8m 1: 53.dBc |_20de | 
-12 dB 22,6 dam 275 2.92 soy | | 186 2.03 43.d5m | 49.5 dBc 20 dB 
os ee Sav [as [2s [ S7.dam ee St m8 | 
28,08d8m | 2,66 29 50V a 305 | 343 48 dam 44.35 dB zodB_| 
23,28 dBm 26 29 Sov 33 | 339 39dBm 39.17 dBc ods | 
30,24 dBm i ws | 23 Sov 348 | 3,52 50. d8m 36 dBc 2008 


~ 


During his experiments Geert, ON5AAS did something wrong 
and the LDMOS died. 


So Geert, ON5AAS ordered a new module, made the setup 
again but discovered that the test results from the 2nd 
module where far behind the results from the first module. 


Pallet and Bias circuit together into the housing. . — 


HV200-E setting P RAGOHS047 | V Bigs A Vv Bias B v supply Ruttstraom jt drain & 1 | drain B POUT Mi RFGVP34S0H LaMHe Gain | 

-13 dBm 18,40 dBm 257V 2,76V wv 2a 061A 102A 102A 40 dBm 36, 170Bc 21,70 cB | 

. . 413 dim 19,45 dam 2 STW 2.76 vo 50 Vv 2 xO061A 1,40 A i 1 10 - 41 dBrn 35,70 dBe 21,85 ds | 

Geert started to build, measure and modify. 138m | 2.0046m | —asrv | 276 sv | 2xoma [nasa] 12a 426m -ss00a8e | 220008 | 

eu : ; . 13dam rs0aem | 257 276 Sav 2x 0,61A 140A | 130A 43.d8m 35,84 dBc mods | 

Th | d f t | 24 F t th t 138m m7sdem_ | _zs7¥ 276V SOV 2x 0.61A La3A La3A adem 36,10 dBc 22.2508 | 

€ on y moaincation Was p acing a p Cap a € Inpu on 13dBm 22,75 dBm 257V 276V Sov 2xoe1A | 360A | 162A 45 damn 35,97 dB 23548 | 

t C484 d 1 th 1 d th -13. dam B,70d8m LSTV 276V SOV 20,614 178A L804 46 dBm -34,26 dBc 22,3008 | 

posl ion an removing e wire un er e copper 13. dam 24,62 dBm mM 257V 276V Sov 2«O0.61A 1994 j 2014 47 dBm T 33,63 dBc 22,38 dB 1 
-13.d8m 25,72. d8m 2157 276V SOV 2x0,1A 227A 2254 48 dam 28,18 dé 22,28 38 

heatspreader. _ 13m 26,40 dBm 257 Vv 276V | SOV 2x 0,61 A 2464 1 2ATA " 48,61 dBm 25,99 dBe 22,21 dB 1 


Test Setup: Hides HV200-E + Mitsubishi RAGOH4047M1 + In the meantime Geert, ON5AAS ordered a new LDMOS at 
MRF6VP3450H: AliExpress and | soldered the LDMOS on the first module with 
= low temperature (138°C) solder paste. Temperature 
controlled by Arduino and K-type thermocouple. However, this 
was no success. The LDMOS died at 100W output ... fake ...? 
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| also took some pictures from the in- and output circuit. 


Finally | found the time to start building my PA. 


| changed the 100uF/100V capacitor on the 50V lines by 


capacitors (l00uF/63V) with smaller dimensions. This is not 


strictly necessary. 


To get the holes at the right position | made a drill mask. 
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My module is mounted with 30 times M2 
Black Alloy Steel Allen Hex Socket Cap Head 
Self Tapping Screws 12mm long. | drilled 30 
holes with a 1.6mm drill bit. After drilling 
with 1.6mm | drilled ~2mm deep with a 
3mm drill bit. | used a little WD-40 oil to drill 
the 1.6mm holes. 


| used special feed through caps 10-25A 
(2nF) for the 48 ...50V power supply. 


Grounding is done by a brass bolt M4. 
Between the copper heatspreader and the 
heavy heatsink is a bit of thermal silicone 
compound. 


The module PCB is soldered to 
the housing with low 


temperature (138°C) solder 4 (EIR SSB =| 


Type SO-628T A ioy SnezBiee 


paste Sn42Bi58. 


The bias circuit is soldered 
with normal solder. 
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Biasing connection to module. 


Connecting the N chassis mount. 
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The power supply is a 1U 

Cherokee switched mode 

power supply adjustable from 

45 to 50.2 Volts. 

It could deliver 1200W (+/- 

24A). If you want to use the 

PA for D-ATV taken 25% 

efficiency into account this is ® checokee 
more than enough. 


First tests ...1 found out that the test results where similar to 
Geert, ON5AAS his 2nd module. 

| started to compare the amplifiers we had bought. Corné, 
ON7MOR had ordered a few extra modules. He sent me some 
photos. We soon discovered that there where small 
differences. 


Output circuits: 


9 
C424 C423 = 


¥0e, 


Page 28 


Input circuits: 
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Finally | concluded that it has to be the value and position 
from the output caps. 


Output view module 
ONI1BTE (bad test 
results). 
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Output view module 
ON5AAS (good test 
results). 


Between C425 and 
C424: 10pF and 3p0 


Input Circuit: 


8 C484: 24p (added) 
Bm C428: 6p8 


On position R438: 
8p2 (added) 


C427: removed (was 
12p) 


All caps are ATC1OOB caps. 
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Output Circuit: 


C485: no cap 
Spake 7 C426: 8p2 
ae C425: no ca 
Bae _ C424: no cap 
al C423: 3p0 
= se a+ C490: 8p2 
—— C489: 8p2 


- 
‘7 Oe ia) 
* 


fe ks 
ay) 


Between C425 and 
C424: 10p and 3p3 


Passband measured between 400-900MHz (bias A+B 
together 1.7A) 


Offs 94.85 dB * RBW 30 kHz 
Att 55 dB * VBW 100 kHz D2[1] -40.30 dB 
Ref 112.00dBm *SWT is 1.500000000 MHz 


47.12 dBm/Hz 
436.000000000 MHz 
-40.81 dB 
-1.500000000 MHz 


Ubias A: 
2.82V 


Ubias B: 
2.65V 


Vsupply: 50V 


21.78dB = 
J x150 
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Test setup: Hides HV200-E / 13dB attn. / amplifier with 2x 


Offs 95.15 dB © RBW 30 kHz 
BLF546 / MRF6VP3450H Att 55 dB * VBW 100 kHz 
Ref 112.30 dBm *SWT is 
=== as, t 
Important note: shoulders from the driver PA are @-42dB. tAV 436.000000000 MHz 
That’s the best | have for the moment. | think results will be a PERT 


better when driving with a Mitsubishi RA60H4047M1. 


All DVB-T measurement are peak measurement. Average 
values will be +/- 1 - 1.5dB lower. 

For DVB-S average is the same as peak value. 

| bias A and B are optimized for the best spectral regrowth 
(shoulders). 


Test result with 
2Mhz DVB-T @ 
47dBm (50W) 
output 


| did not use forced cooling for the MRF6VP3450H amplifier. 


PS 


Date: 5.AUG.2017 10:06:25 


Offs 95.15 dB * RBW 30 kHz 
Att 55 dB * VBW 100 kHz D2[1] -33.39 dB 
Ref 112.30dBm  *SWT 1s 1.200000000 MHz 
49.54 dBm/Hz 
1AV 436.000000000 MHz 


Cirw -35.04 dB 
-1.200000000 MHz 


Test result with 
2Mhz DVB-T @ 
50dBm (100W) 
output 
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Offs 95.15 dB * RBW 30 kHz 
Att 55 dB * VBW 100 kHz D2[1] -25.97 dB 
Ref 112.30dBm  *SWT 1s 1.200000000 MHz 
52.05 dBm/Hz 
1AV 436.000000000 MHz 
25.65 dB 


Clrw 
-1,.200000000 MHz 


Test result with 
2Mhz DVB-T @ 
52dBm (160W) 
output 


PS 


pan 5.0 MHz 


Date: 5.AUG.2017 10:09:27 


Test setup: Tandberg SM5600 / Upconverter 436MHz / 
amplifier with 2x BLF546 / MRF6VP3450H 


a = i. 


* RBW 30 kHz 
* VBW 100 kHz 
*SWT Is 


Offs 94.85 dB 
Att 55 dB 
Ref 112.00 dBm 


-40.30 dB 
1.500000000 MHz 


D2[1] 


436.000000000 MHz 


1Av 
Clrw -40.81 dB 


Test result with 


47dBm (50W) 
output 


PS 


Span 5.0 MHz 


CF 436.0 MHz 
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2Msym DVB-S @ 


* RBW 30 kHz 
* VBW 100 kHz 
*SWT 1s 


Offs 94.85 dB 
Att 55 dB 
Ref 112.00 dBm 


D2[1] 


49.98 dBm/Hz 
1Av 436.000000000 MHz 
Clirw 39.65 dB 

-1.500000000 MHz 


PS 


Date: 5.AUG.2017 10:00:26 


Offs 94,85 dB * RBW 30 kHz 
Att 55 dB * VBW 100 kHz p2[1] -~31.91 dB 
Ref 112.00dBm _* SWT is 1.500000000 MHz 
53.03 dBmy/Hz 
LAV 436.000000000 MHz 
Clrw -30.88 dB 
PS 


Span 5.0 MHz 


CF 436.0 MHz 


Test result with 
2Msym DVB-S @ 
50dBm (100W) 


output 


Test result with 
2Msym DVB-S @ 
53dBm (200W) 


output 
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Test result with 2Msym DVB-S @ 54dBm (250W) output Some DVB-T 2MHz test results ... 


shoulders 26db MODIFIED NEW PALLET 


LRAGO = 5,15 Input VSWR = 3,72 Shoulders RAGO -47,09 dB 
HV200-E setting | P_RASOHAOAT 4 V Blas A V Bias B V supply Ruststroom I drain A idrane POUT MRF6VPS450H Shoulders CF +/- 1,2MHz Gain 
. 13 damn 17,5 dam 278 2,75V 50V asgAfoasa | 170A LazA 41,53 dam 47,3208 24,03 ds 
Test result with 2Msym DVB-S @ 55,9dBm (390W) output sem | em [amv] anv] sev essa | ara] ume xT = 
-13. dam 18,84 dBm 278 275 Sov aseA/aasa | 1a94 L6LA 43.d8m 26,68 8 24,16 48 
shoulders - 17db Aa deen igesdam | 27av | 2.75v_ sov__| ooeafossa | 2010 Lesa 44 dam 46,1908 24,17 de | 
13 dem osrdam | 2.78V 209V 30 098 A/ONsA | 223A 1BSA 45 dam 44,448 | 241308 
-13. dam zsodam | 2.78v 2.75 Sov osea/oasa | 247A 208A 46 dam 43,43 de 24,10 48 
13damn 2eedam | yey 2.75 50V o98.a/oeea | 273A 226A 47am 43,2248 24,14 dB 
M d H fi d 2 d d | b G t O N 5 AAS 13.dém 23,82. 48m 278 279V 30V 0,98 A/O88A 3,024 ZARA 48 dim 40,53 d8 | 24,18 08 
oalrie n moauie y eer ’ 7 -13. dam 24,5dam | 2.78 275V Sov asea/oasa | 3378 280A 43 dam -26,74 dB _| 24.24 d6 
13 dan 2600dam | 27ev_ | 2.75 Sov oseasaasa | 3,754 345A 50 dam 31,28 dB 24,00 48 
3am 27,15 dam 278 2ISV SOV O98 A/0,88A | 4,238 356A Sidam -26,01 dB 23,85 dé 
-13. dam 27.63 dam 278 275 Sov asea/oasa | 44aa 375A 5L5dBm 26,65 48 23,81 48 


Datasheet MRF6VP3450H: 


http: //www.nxp.com/docs/en/data-sheet/MRF6VP3450H. pdf 


NXP 


. -eescale Semiconductor Document Number: MRF6VP3450H 
Technical Data Rev. 4, 4/2010 


VRoHS 


RF Power Field Effect Transistors 
N-Channel Enhancement-Mode Lateral MOSFETs 


MRF6VP3450HR6 
MRF6VP3450HRS 


Designed for broadband commercial and industrial applications with 
frequencies from 470 to 860 MHz. The high gain and broadband performance 
of these devices make them ideal for large-signal, common-source amplifier 


tions in 50 volt analog or digital television transmitter equipment 


MRF6VP3450HSR6 
MRF6VP3450HSR5 


860 MHz, 450 W, 50 V 
LATERAL N-CHANNEL 
BROADBAND 
RF POWER MOSFETs 


Output Circuit: 


Input Circuit: 


A @ 4 MHz Offset — -62 dBc @ 4 kHz Bandwidth 
* Typical Broadband Two-Tone Performance: Vop = 50 Volts, Ing = 1400 mA, 


C484: 27p C485: no cap Pow = 450 Watts PEP. f = 470-850 MHz 


Power Gain — 22 dB 


C428: 5p1 C426: 8p2 Drain Efficiency — 44% 
On position R438: 10p C425: no cap * Capable of Handing 10:1 VSWR, All Phase Angles, @ 50 Vdo, 860 MH: 


C427: removed C424: no cap 


Geert has measured an 
input VSWR from 3.72 
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C423: 3p0 
C490: 8p2 
C489: 8p2 


Between C425 and C424: 


10p and 3p0 


cw 
90 Watts Avo. (DVB-T OFDM Signal, 10 dB PAR, 7.61 MHz Channel 
Bandwidth) 


Features 

* Characterized with Series Equivalent Large—Signal Impedance Parameters 

* Intemally Input Matched for Ease of Use 

* Qualified Up to a Maximum of 50 Vpp Operation 

* Integrated ESD Protection 

* Designed for Push-Pull Operation 

* Greater Negative Gate-Source Voltage Range for Improved Class C 

Operation 

RoHS Compliant 

* In Tape and Reel. R6 Suffix = 150 Units per 56 mm, 13 inch Reel. 
R5 Suffix = 50 Units per 56 mm, 13 inch Reel 


CASE 375D-05, STYLE 1 
NI-1230 
MRF6VP34S0HRE(HRS) 


CASE 375E-04, STYLE 1 
NI-1230S 
MRF6VP3450HSRE(HSRS) 


PARTS ARE PUSH-PULL 
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Some pictures from Geert, ON5AAS his PA. 


With circulator and BPF at the output. 
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Note: The PA is working great only the input VSWR is not so 
good. This is not really an issue. This can be considered as a 
working point. If you want to protect your driver PA you can 
always use an isolator. 


Improvement proposals are always welcome. 
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7 


1% 


5 ‘ amateurf : : 
ag pS 
j Sexy .. 


Nr.185 


49. Johrgang 
2. Quartal 2017 


TURE MESO Use 


CS ee EO Ss ES ee es 8 ee 


TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 


subscribe go to http://agaf-ev.org/ 
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aiden 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


HackRE Yaz 


GREAT SCOTT GRUGENS 


—_— 
. ° m 
r a . 
- 1! 
; 


1 ] 


October 202 Z. ; 


Degital-ATV 


ATV Quarterly - Don't miss another issue! Subscribe 
Today 


USA $24.00 year, Canada/ Mexico $27.00 year DX 
$37.00 year (US $) Cyber: $15/ yr. Visa, M/ C, AMEX, 
PayPal via I nternet: www. atvquarterly.com 

Cheques or Money Orders to P.O.Box 1594 Crestline 
CA 92325 

Published by ATV Quarterly tel (909) 338-6887 

ISSN 2059-2191 email: wa6svt@atvquarterly.com 
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Editorial 


Welcome to CQ-DATV 52. 


Keeping a monthly magazine running is not easy. We have a 
readership of around 2000+, but unfortunately a much 
smaller contribution team. On the plus side, they work hard! 
If you feel there is something that would help cover the white 
space that the team start every month with, then please 
think about emailing it to editor@cq-datv.mobi. 


Don’t worry, our team is good at polishing up any copy and 
that includes removing typos, and working on the grammar. 
That’s what our team do best, well some of them. 


In this issue we have made a change to News. It has become 
News and World Roundup, so that we can include past 
events that you might have missed and perhaps want to put 
in your diary for next year. 


Micro Corner is still running and this time it’s Trevor who has 
been driving a small LCD display from the NODEMCU micro 
and finding out it’s not quite as straight forward as he 
expected when the ESP BASIC command sends data to the 
wrong |2C address. Fortunately Mike G7GTN was on hand to 
rescue him and come up with a solution. 


Richard VK4XRL has written another edition of digital world 
and this time he has been looking at FM TV and the 
microwave bands where the big boys used Klystron 
transmitters. However he managed to scale the kit down to 
something that can be home built and fit in an Eddystone 
box. Where would we be without Eddystone boxes? 


Ken W6HCC has also produced his column, this time he has 


been looking at a new SDR board called the ADALM-PLUTO 
from Analog Devices. 
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This USB2-based unit is full-duplex Tx/Rx and the current 
model can be software- modified to operate from 48 MHz - 6 
GHz on transmit and 70 MHz - 6 GHz on receive. PLUTO 
produces about 1mW output. This low cost unit looks to have 
a big future in DATV. 


We also have had a couple of comments on the letter we 
published in the previous issue by Rudi Pavli¢ SS8RU, 
explaining how decisions are taken in the |ARU and where the 
proposal to move the date and extend the operating window 
for the |ARU Region 1 ATV contest came from. 


The changes were requested by the RSGB, who were 
presumably acting on behalf of the BATC. 


Trevor has also expanded on the Openshot video editing 
software that he introduced in the last issue and has 
produced an interesting short video that shows how the Star 
Trek Transporter works! This was a production exercise for 
students to attempt on a video course he ran. 


We look forward to more of you beaming people out to 
perhaps contest sites or the like. This may be the answer to 
the |ARU Contest in how to get people to and from the 
contest site in the reduced rig and de-rig window before and 
after the event. 


Trevor has also covered how to rescue tape based recordings 
so they can be edited in Openshot. So let’s hope this means 
that some of you can recover you personal archives. 


So please, as we always Say, sit back and enjoy CQ-DATV 52. 


CQ-DATV Production team 
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Please note that we have changed the name of this section so 
that we can not only report what is coming up but also, what 
has happened and just might need to go in your diary for 
future years. 


| had a chance to compare 1.2GHz transmissions between 
the new PLUTO SDR modulator and DATV-Express modulator 
using the experimental PLUTO-Express v1.25p1 from G4GUO. 
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PLUTO-SDR transmitting on left DATV-Express transmitting on right 
DVB-S on 1.290 GHz with SR=2.2 MSymb/sec and FEC=1/2 
both driven by PLUTO-Express software v1.25p1 


nop Free 


PLUTO SDR on left 


both using DVB-S protocol with SR=2.2 MSymb/sec FEC=1/2 on 1.2 GHz 
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CQ-DATV 52 - October 2017 


DATV-Express on right 
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PLUTO-SDR signal on left 


Ce 
DATV-Express signal on right 
DVB-S on 1.290 GHz with SR=2.2 MSymb/sec and FEC=1/2 
both using v!.25p and MiniTiouner to receive/analyze 


The two signals both look nicely formed and equal on the 
spectrum analyser. But the modulation constellation for the 
PLUTO looks tighter and the MER also is slightly better than 
for DATV-Express board (32dB vs 27dB) on the MiniTiouner 
analyser. 


Not sure if | have done something wrong with DATV-Express 
board hook-up since | normally show MER=30dB? Maybe the 
Slightly wider RF bandwidth of 3MHz at SR=2.2MSymb/s 
produced a change? 


| also discovered that the unused PLUTO Rx antenna makes a 
perfect antenna for the MiniTiouner when sending the signals 
across the table in my software lab. 


73...de Ken W6HHC 


The latest and greatest version of OpenShot Video Editor 
(version 2.4.0) has been officially released, and I’m proud to 
bring you all the details! This is a stability- focused release, 
and much of the effort was “behind-the-scenes” type work. 
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Vastly improved stability, improved undo/redo history (now 
being saved inside each project file), new freeze and zoom 
menu, updated translations, and many bug fixes! 


| have spent the past few months working along side a few 
other brave developers (huge thanks to Craig and Peter), 
determined to solve a very difficult stability issue, which is 
the leading cause of crashes in the OpenShot 2.x source 
code. 


The challenge was to isolate the crash, and find a way to 
reliably reproduce the crash in our development 
environments. This proved very difficult, and often we could 
run hours and hours of test code before a crash would 
happen. And of course, debuggers and analysis tools would 
slow the code down, and reduce the likelihood of a crash 
even more, often preventing the crash completely. 


For those who want more technical details on the crash, 
please keep reading. The crash was a race condition and 
memory corruption bug, caused by a few different things. 


We process video and audio data in a thread pool, and 
sometimes things happen in a very unpredictable order. Ina 
very rare condition, memory was being cleared while it was 
still being accessed. 


Also, we switched from an older tr1::shared_ptr to 
std::shared_ptr, and changed the way we initialize our 


shared_ptr instances, reducing the amount of memory being 


requested. Also, there were a few spots that needed to be 
protected between threads, and required locks. 


So, in summary, a handful of small changes, and a few 
months of debugging, and we can no longer crash 
libopenshot during video processing or video encoding! I’m 
very excited about solving this one if you can’t tell! 
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Here is the full list of improvements: 


openshot-qt (Video Editor) 
e Improving undo/redo support. Now the last X number of 
undo/redo actions are stored in the project file. The number 
can be adjusted in the prefences, under the auto-save tab. 
This also vastly improves the usefulness of the auto-save 
system, since it saves your undo/redo history as well. 


¢ Fixed Image Sequence exporting. Supports PNG, JPG, PPM, 
BMP and a few others. Also added ‘Audio Only’ and ‘Video 
Only’ export options. 


e Adding new Freeze and Freeze & Zoom presets, to quickly 
insert freezes into clips. 


« Removing ‘show waveform’ from separate audio menu, to 
increase speed of separating audio. 


¢ Protect file menu from invalid file_id. 
¢ Protect timeline dropEvent from empty item_id. 


¢ Cloaking timeline body until Angular loads fully (So we don’t 
see the occasional pop-in debug layout). 


¢ Updating translations and supporters. 


Bumping version to 2.4.0 (minimum libopenshot version 
0.1.8): 


libopenshot (Video Library) 


¢ Prevent crashes related to too many threads (on 24+ thread 
systems). 


¢ Migrating trl to std, adding C++11 support to build scripts, 
fixing crash in FFmpegReader (caused by shared_ptr, buffer, 
and last_video_frame corruption). Much improved stability 
with this change. Thanks to Craig and Peter for the help! 


¢ Fixing crash on Ubuntu build server. 
¢ Fixed a strange bug related to exporting image sequences. 
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The filename property was not being set on the 
AVFormatContext. Also fixed a bug when exporting to J PEG 
image sequences related to max_b_frames and certain 
codecs. 


¢ Fixing issue with incorrect image size caches, which results 
in blurry/smudgy scaling on certain things. 


¢ Fix issue with loading time curves that are never processed 
(i.e. have no values) 


¢ Adding additional locks when adding/changing audio data. 
Reducing FrameMapper to a single frame at a time. 


e Fixing crash on Time keyframes where it would sometimes 
calculate an invalid frame number. 


¢ Fixing audio pops when stacking multiple clips with different 
offsets (pretty big issue for some people, just depending on 
your source framerates and position/start of clips). 

e Removing nested OMP processing from FrameMapper. 
Adding lock inside time mapping (to prevent crashes when 
speeding up/slowing down clips). Adding omp critial lock to 
Frame GetAudioChannelsCount() and 
GetAudioSamplesCount() methods. 


¢ Bumping version to 0.1.8 (SO version 13). 


Linux (64-bit Appl mage) Appl mage requires no installation. 
Just download, make executable, and run. 


(For more information on OpenShot, see Trevor’s article in 
issue 51 and later in this issue - ED) 


J ARL 2017 the Tokyo Hamfair 


ALI=7 


2017 


If you have had stability issues in the past with OpenShot 
2.x, please give this latest version a try. 


Also, a big thanks to all the users, contributors, translators, yo fn 
and supporters that give life to this project! | could not do it _  _ASUIIS 
on my own, and | am humbled that so many people find ae eae ake tole 


OpenShot useful. 


If you want to get involved with our project, please shoot me 
an email: jonathan@openshot.org. | am always happy to on- 
board new contributors and help them find something to help 
out with. Or if you would rather show your appreciation with 

a small donation, that would also be great! 
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At this point there is an opening for a CQ-DATV 
correspondent in Japan to report on events. So sorry we do 
not know what ATV activity there was, if any, at J ARL and 
only have web pictures for you. But JARL is definitely on our 
radar for future events. Our thanks to Rudi S58RU for 
drawing our attention to this. 
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BSRERANA AA 
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Another event which seems to have developed stealth 
technology and successfully made it under the CQ-DATV 
radar was the Annual ATV QSO party although Richard 
VK4XRL did send in a screen shot. 


And the comment that it all went well, perhaps if we had 
published some information in advance it would have done 
even better, must bring it up at the editorial team annual 
performance review. 


Cat 17 also seemed to have been well attended and the 
lecture programme was streamed so that those of us not 
there in person could benefit from the lectures, if not the tea 
and coffee. 


AMSAT-UK 


Radio Amateur Satellites 


One that did not escape is the AMSAT-UK Colloquium which 
will be October 14-15, this year it will be incorporated into 
the RSGB Convention at the Kents Hill Park Conference 
Centre, Timbold Drive, Milton Keynes, MK7 6BZ. 


In previous years the lecture programme was streamed live, 
but in later years this seems to have fallen by the wayside, 
personally | blame the Romulans and their cloaking device for 
the loss of what along with the Microwave round table 
lectures, was without doubt the best TV streamed on the 
internet. 


How to find us: 
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Last weekend the BATC CAT17 ATV Convention was held. The 
good people at BATC have now posted videos from most of 
the technical sessions on YouTube. 


The sessions currently available are: 
- Portsdown Project update 


- DigiTwist satellite tracker 

- 10 GHz DATV 

- ADALM-PLUTO for DATV 

- G4GUO PLUTO Q+4A session 
- DATV filters and amplifiers 
- 5 7 GHz PLUTO amplifiers 

- E’Shailsat update 

- Optical Communications 


These sessions can be watched on YouTube at 


Want to be notified when issues of CQ-DATV are published? 
Then join our . 
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LimeSDR Mini 


An open, full-duplex, USB stick radio for femtocells and more. 


The LimeSDR Mini development board is a hardware platform 
for developing and prototyping high-performance and logic- 
intensive digital and RF designs that use Altera’s MAX 10 
FPGA and Lime Microsystems’ LMS7002M RF transceiver. 

e RF transceiver: Lime Microsystems LMS7002M 


¢ FPGA: Altera MAX 10 (10M16SAU169C8G) 
¢ 169-pin FBGA package 

¢ 169-pin FBGA package 

¢ 16 K Les 

¢ 549 KB M9K memory 

¢ 2,368 KB user flash memory 

¢ 4 x fractional phase locked loops (PLLs) 

¢ 45 x 18x18-bit multipliers 

¢ 130 x general purpose input/output (GPIO) 
e Single supply voltage 

e Flash feature 

¢ FPGA configuration via J TAG 


e EEPROM memory: 2 x 128 KB for RF transciever MCU 
firmware and data 


e Flash memory: 1 x 4 MB flash memory for data 
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¢ General user inputs/outputs: 

e 2 x dual color (red + green) LED 

¢ 8 x FPGA GPIO pinheader (3.3 V) 

¢ Connectivity: 

¢ USB 3.0 Type-A (FTDI FT601 controller) 
¢ Coaxial RF (SMA) connectors 

¢ FPGA GPIO headers 

¢ FPGA J TAG connector 

¢ Clock system: 

¢ 30.72 MHz onboard VCTCXO 

¢ Possibility to tune VCTCXO with onboard DAC 
¢ Board dimensions: 69 mm x 31.4 mm 


RF 
Transceiver 
(LMS7002M) 


USB 3.0 i RF 
controller Connectors 
(F TDI FT60x) (SMA) 


USB 3.0 
Connector 


FPGA 
(Altera MAX10 
10M 16SAU169C8G) 


GPIO[?7:0], 
EGP IO[1:0] 
headers, 
fan control 


Power Clock 
Supply Network 


Block Diagram 


Source https: //www.crowdsupply.com/lime-micro/limesdr- 
mini 
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This year marks the 39th Dutch Balloon Fox Hunt, The 
scheduled launch was September the 10th and as is 
customary it is the second Sunday in September. 


The balloon itself is stratospheric balloon which usually 
reaches a height of 30+ kilometres and has an estimated 
flight time of between 1 1/2 to 2 1/2 hours. The launch site is 
closely guarded secret, but it’s a good guess it was 
somewhere in Holland. 


There is a prize ceremony at the landing site for those that 
can find it and the event was streamed live on the internet. 


Last Year the Balloon was equipped with 13cms ATV, this year 
it was changed to 23cms (1252) 


Randy Ten Have, PH4X 


Something else that needs to go into the CQ-DATV diary for 
2018. 


The J OTA and JOTI are real jamborees during which Scouting 
experiences are exchanged and ideas shared. They happen 
over the third weekend in October each year and are 
worldwide events. 
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60th J amboree on the Air (J OTA), 20 - 22 October 
2017. 


The Jamboree on the Air is an annual event in which half a 
million Scouts and Guides all over the world make contact 
with each other by means of amateur radio. Short-wave radio 
Signals carry their voices to virtually any corner of the world. 


The use of amateur radio means that many Scouts get the 
opportunity to discover the skills of wireless radio techniques 
and electronics. J OTA is also the only event that offers each 
individual Scout the opportunity to speak to other Scouts 
across the world. 


You can register to take part or find out more information by 
emailing jota@scouts.org.uk 


21st Jamboree on the Internet (J OTI), 20 -22 October 
2017 


Jamboree on the Internet connects Scouts across the world in 
a similar way to JOTA, but using the internet. Volunteer 
organisations like Scoutlink and Scoutnet provide the 
necessary technical support and server capacity. 


For more information about J OTA-J OT! please visit the WOSM 
Event page. 


Please follow the UK J OTA-J OTI Facebook page for 
information about the event in the UK or email 
joti@scouts.org.uk. 


Participate in JOTA-J OT! with Scout Adventures 


To find out about opportunities to participate in J OTA-J OTI 
with Scout Adventure Centres, go to jotajoti.scouts.org.uk 
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Marke Your Calendar 
Ve OCARC 2017 


CTION ANNUAL 
———— AUCTION 


- 


sity 


Friday, October 20th, 2017 @ 7:00 PM 
Room opens 6 PM for Registration and Inspection 


Held at... 
American Red Cross 
600 Parkcenter Drive, Santa Ana, CA 
Second Floor Rm #208 


Auction Rules 
The room will open at 6:00 PM to allow registration, set-up and viewing. All buyers and sellers are welcome, 
The following rules for the 2017 OCARC auction will be in effect: 
1, Only Ham radio or electronic equipment / items will be allowed, 
2. You must register prior to or at the auction site the day of the auction when doors open. Registration is Free’. 
3. Sellers should number each item in their lot. A tag should indicate the minimum bid they expect. 
4, Only 3 items from a Sellers lot will be auctioned during each turn adn then the auctioneer will move on to the next lot. 
Once the other lots lot have been offered the auctioneer will start the second round of auctioning with the next 3 items in Lot #1. 
5, Auction bidding will take place as follows: 
(a) $0.00-to-$5.00 bidding will take place in $0.50 increments. 
(b) Over-$5,00-to-$50.00 bidding will take place in $1.00 increments. 
(c) Over-$50.00-to-$100.00 bidding will take place in $5.00 increments. 
(d) Over-$100.00 bidding will be in $10.00 increments. 
6. Rules 4 and 5 may be changed at the auctioneer’s discretion to expedite the auction. 
7. Payments for purchased items are due at the end of the auction and shall be by cash or check with the appropriate ID. No two- 
party checks or credit cards are allowed. Disbursements to the Sellers will be by OCARC check, only. 
8. "Sellers will be charged 10% of the selling price for items sold by OCARC. A special table will be set up for items donated 
to the OCARC, Proceeds from the sale of donated items will go into OCARC operational funds, 


For more information go to www.w6ze.org 
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Correction 


Unfortunately, an error crept into the article Modified PA 
with MRF6VP3450H (470-860MHz) to 436MHz, by 
Patrick Tilborghs ON1BTE in the pdf version of issue 51. 


The spectrum analyser passband picture on page 30 is not 
the correct one! The correct one is shown below: - 


1Pk 
Clrw 


Date: 


Att OdB 


Ref -14.40 dBm 


Start 400.0 MHz 


5 .AUG 


2017 


5/N 100024, FW 2.80 


RBW 300 kHz 
VBW 300 kHz M2[1] 22.50 dB 
SWT 500ms 832.300000000 MHz 


21.78 dB 
436.000000000 MHz 
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ls 
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09:13:35 


Passband measured between 400-900MHz (bias A+B 


together 1.7A) 
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HackRE Qos | 


GREAT SCOTT GRUGKNS 


ATV Quarterly - Don't miss another issue! Subscribe 
Today 


USA $24.00 year, Canada/ Mexico $27.00 year DX 
$37.00 year (US $) Cyber: $15/ yr. Visa, M/ C, AMEX, 
PayPal via I nternet: www. atvquarterly.com 

Cheques or Money Orders to P.O.Box 1594 Crestline 
CA 92325 

Published by ATV Quarterly tel (909) 338-6887 
email: wa6svt@atvquarterly.com 
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Micro Corner 


By Trevor Brown 


In this issue | would like to look at the small LCD displays 
based on the Hitachi HD44780 chipsets and how to drive one 
via the I2C bus, using the ESP8266 module which has been 
flashed with BASIC and put into Station Mode as per the 
previous micro corner article in CQ-DATV 43. This is available 
in the CQ-DATV library http://cq-datv.mobi/ebooks.php 


[PS am 


” DO-D7 data pins yy! 


LCD Display 


The displays are shipped without the |2C sub board, but it is 
an easy solder connection and sits on the rear of the LCD 
display. 


The I2C board 
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Rear of LCD Display with the 12C board mounted 


Once in place its only requires 4 connections to the micro 
+5V and GND and the 12C bus SDA and SCL to D3 and D4 of 
the Node MCU. 


PIN DEFINITION 


DEVKIT 


GPIO16 


8 


wi > g g Meisiisiis 


TI 


& 


I 


on 


2 
D Saw 
rm a iy 


D@(GPIO16) can only be used as gpio read/write, no interrupt supported, no pwm/i2c/ow supported. 


ESP 8266 Pin Connections 
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The display unit requires +5V and ground connections, | stole 
my +5V from the vin bottom right, but check you have +5V 
on this pin first (I did). It is, after all, an input and the 
ground pin is adjacent. 


The SDA is shown as D3 and the SCL is shown as D4. These 
two connections are referred to as the |2C bus and in an ideal 
world require pull up resistors to the +5V supply. Luckily 
these are already included on our small daughter board. 


On power up it should light up blue (if not try the brightness 
pot on the rear). 


My ESP 8266 came up on my browser as 192.168.0.24. So | 
can control it from the PC keyboard in Station Mode - again 
see CQ-DATV 43 for details of how to do this. 


The first problem was the |12C address, which can be changed 
by grounding the AO Al A2. But with these pins open circuit | 
ran the 12C address scanner programme. 


ESP BASIC 12C Scanner Programme 


for address = 1 to 127 
i2c.begin( address) 
stat = i2c.end() 


if stat < 1 then 
' print stat 
wprint "Found |12C device at address: Ox" & 
hex(address) 


wprint"- > " & address 
wprint " <br>" 

endif 

next 

wait 

end 
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=e and PCF8574A I2C-Bus Slave Address Map 


— fee fee ee 


ea od Ed 


=) Fs Fs FS 


20 (hexadecimal) 
21 (hexadecimal) 
22 (hexadecimal) 
23 (hexadecimal) 
24 (hexadecimal) 
25 (hexadecimal) 
26 (hexadecimal) 
27 (hexadecimal) 


38 (hexadecimal) 
39 (hexadecimal) 
3A (hexadecimal) 
3B (hexadecimal) 
3C (hexadecimal) 
3D (hexadecimal) 
3E (hexadecimal) 
3F (hexadecimal) 


Address Allocation for |2C LCD Display 


and it came up with 3F hex or 63 decimal, but it proved | had 
the |2C connected and working. It also revealed another 
problem that was later on to bite me. 


63 is 3F in hex - just BASIC is written in decimal. The 
problem is the EPS BASIC command for Print to LCD has an 
address hard coded into the command. This is not good 
practice! Everything in BASIC is usually declared or equated 
and the Print to LCD command expects 27 hex i.e. 39 
decimal. 


That would be delivered and work if the 12C module used the 
PCF 8574 chip. Mine has a PCF 8574A so it sits at 63 or 3F. 
There is no way to send the Print LCD commands to the 
display in ESP BASIC other than to 27 hex or 39 in decimal as 
the chart shows, so you may have guessed it, | could not 
write to the LCD display. 


This was a difficult to diagnose problem as the |2C 
commands are just like snail mail - only going to the wrong 
house and there is no way to know where the BASIC 
commands are sending the data and no report back. 
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That’s why the scanner programme is so useful. Sometimes 
you long to be back in assembler, but then again we have to 
learn to move on and use higher level languages and well the 
B in BASIC stands for beginners, (Beginners All-purpose 
Symbolic Instruction Code) (Beginners Awfully Slow Idiot 
Code - ED). 


Yes, it dates back to the 70’s and the Spectrum, BBC and 
many other home computers. Even the early PC’s had a 
resident BASIC. It fell into disrepute because every home 
computer had a different dialect and the programmes were 
not platform independent. Also magazines were all paper 
based so there was no cut and paste the text into your 
computer. It was nights of copy typing software from 
computer magazines of which there were many. 


There are more complex languages out there and we need to 
start getting to grips with them, but this is not a bad place to 
learn and the instruction manual is on Google documents. 


| was rescued by Mike G7GTN who took the BASIC apart (a 
task well above my pay grade) and confirmed my suspicion, 
that my mail was going to the wrong house. Mike changed 
the BASIC command and emailed a new BASIC to me along 
with the Flash software (both are on the CQ-DATV download 
site) and everything started to work. My mail had 
successfully been redirected. 


The programme used could not be more simple and is:- 


Icdcls ' clear screen 

Lcdprint "CQ-DATV 52" ,1,0 ‘print to top row 

Lcdprint "I2C LCD screens" ,1,1 ' Print to bottom row 
end 


NB text after the ‘ eg clear screen is not required it is just a 
comment to help you navigate the programme. 


You need the inverted commas (quote marks) which was 
another stumbling block (they are not shown in the BASIC 
instruction set). 


Followed by the Row number 0 and the column start address 
and you are in business. Here we are using a 16X2 display 


To re-flash the EPS 8266 load the flasher software from the 
CQ-DATV site. When you run the file it should look like 


Gr NODEMCU FIRMWARE PROGRAMMER 


Operation Config Advanced About Log 


COM Port COM8 Flash(E) 


AP MAC Waiting MAC 


STA MAC Waiting MAC 


NODEMCU TEAM 
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B 
Operation Config Advanced About Log 


3 


C:\Users\Trevor\Downloads\Desktop\CQ-DATV\CQ 5° 0x00000 


) 
(+) 
C+) 
& 
& 
eC) 


Config screen 


select the config tab and use the cog wheel to navigate to the 
new BASIC (you might have stored it in a different location to 
me) once set, back to the opening screen and press the flash 
button. It will only take a few seconds and then you are 
ready to go. 


Mike also added some extra LCD commands for the 16X2 
display. Only one display can be connected at a time as they 
share the same I2C address (Ox3F) Decimal 63 


Icdaddr27 Will set LCD 12C PCF8574 Address to (0x27) hex. 
Icdaddr3f Will set LCD 12C PCF8574A Address to (0x3F) hex. 
(The value is saved to Eeprom and requires a power re-start.) 
Icdbltest Will test backlight control. Backlight will flash 5 
times 

Icdblink O = Blinking cursor off 

Icdblink 1 = No Blinking cursor on 

Icdkill 0 = LCD / backlight off 

cdkill 1 = LCD / backlight on 

Icdtest Will shows characters from A-Z (Takes approximately 
15 seconds to complete. ) 
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Icdtest20 As above but for a (20X4) display 
Icdversion Displays running basic version number 


So 1 am happy bunny! | can continue my EPS BASIC learning 
curve. | am sure there are other problems to overcome, but | 
hope this article,together with CQ-DATV 43 article, puts you 
on the same learning curve using this very inexpensive 
hardware. 


Useful Links 


BASIC Manual 
https: //docs.google.com/document/d/1EiYugfu12X2_pmfmu2 
O19CcLXOALgLM4r2YxKYy]J on8/pub 


ESP BASIC Download 
http: //www.esp8266basic.com/ 


ESP BASIC Source 
https: //github.com/esp8266/ Basic/tree/ NewWebSockets 


There are lots of ads for the EPS 8266 module 

http://www. ebay.co.uk/itm/like/201699790850?lpid=122&ch 
n=ps&adgroupid=41285909471&rlsatarget=pla- 
470338960552 &adtype=pla&poi=&googleloc=1006588&devic 
e=c&campaignid=738225731&crdt=0 

But shop around and be prepared for delays from China. 

The same for the display and LCD unit 

https: //www.amazon.com/SunFounder- Serial- Module- 
Display- 


Arduino/dp/BO1E6N19YC/ref=sr_1_1?ie=UTF8&qid=1504910 
423 &sr=8-1-spons&keywords=Icd+display&psc=1 
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By Richard Carden - VK4XRL 
In the beginning... 


My interest in the higher frequencies started after | had 
finished my training and was placed in the OB links area. 


The link equipment was Raytheon Klystron units which were 
low power but we had some 8 feet dishes which we used in 
those early days to provide link repeaters between Sydney 
and Melbourne and vice versa. 


The first 10 GHz units that | experimented on were the old 
Gunnplexer units, these worked fine for FM. 
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Further reading can be found in the ARRL publications such 
as ‘UHF/MI CROWAVE Experimenter’s Manual as well as on the 
internet and such units can be found at ham boot sales etc. 


and 


The other most popular method is DRO’s (Dielectric 
Resonator’s.) Further information can be found here: 
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Higher power units giving around +26ddm output were also 
made and these could be converted to 10 GHz quite easily. 
(See photos below) 


Stump Camera 10GHz TX from Mitec | 
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The only problem with these units was that no pre-emphasis 

was provided, however | added a small board as shown in the 
diagram which provided gain and pre-emphasis and was then 
feed into video DRO transmitter which of course was FM. 
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Later on to improve on the situation | opted for a x4 
multiplier from Roberto (DGOVE) which had a 13cm signal FM 
feeding into it from an FM TX unit from Mini-Kits 
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Now to receive the output at 10 GHz, | used an old Plessey 
Low Noise Converter which was used for the old B-Mac 
satellite system. This had a LO of 11300 MHz so | needed to 
change this and after some calculations | set it to 11.435 GHz 
which was no problem in resetting the LO DRO unit. The only 
other requirement was the internal filter, the photos show 
three approaches to this and either way works. 
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To set the LO frequency | used a splitter from the LNC 
feeding the SA and digital receiver, the IF was then set to 
1165 MHz using the LO tuning screw. 
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This photo was taken at the 2000 Olympic Games in 
Sydney showing a dual system from Mitec which | 
built during my employment there 


So the next step was to try digital. | had a spare SR-System 
digital system which | used setting it to 1270 MHz, a SR of 
4000 and FEC *%. This again used from Roberto an up- 
converter with a LO of 9200 MHz which in turn supplied the 
output signal via a 500mw 10 GHz amplifier at an output 
frequency of 10.27 GHz. 


When | saw the PortsDown TX unit | thought that would be a 
good idea as a digital input for 10 GHz. As | wasn’t interested 
in the lower SR or 70cm frequencies | reprogrammed the 
touch screen to give me a range of frequencies and SR values 
that | needed. 


Also this was never going to work as a unit into our local 
repeater because of certain features (these maybe updated in 
time), so the 10 GHz approach was a good move especially 

|! am now looking at a Low Noise Converter from Roberto as | write this the audio has been added as has MPEG2, just 
(DGOVE) now need MPEG4 with audio. 
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The 10 GHz Digital approach has been a good project and 
especially more so if the repeater has that receive facility. So 
what has been your approach? 


Feel free to contact the editor with your story thereby helping 
others in pursuing the wonders off DATV. 


10Ghz/23cm Digital Setup 
Transmitter Receiver - LNB (11435) 
LO Freq 


/P Freq 
10210 
10270 1270 9000 10270 
103350 1530 9000 : 10330 
10450 14350 9000 10430 
10350 1350 9000 10350 


Humax Rx 


9000 


11435 | 12540 
11435 | 12440 
11435 | 12520 


VP Freq| IF Freq |LO Freq|/Humax Rx 
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10270 1070 9200 10270 
10330 1130 9700 10330 baefeca pee |v ahanly all | | | | + ibe 
10430 1230 9700 10450 mis \ Bil z 
10350 1150 92700 10350 


23cm Receiver - LNB (11300) — 
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DATV-Express Project - August update 


report 


By Ken W6HHC 


Charles G4GUO has been working with a new SDR board 
called the ADALM-PLUTO from Analog Devices. This USB2- 
based unit is full-duplex Tx/Rx and current model can be 
software- modified to operate from 48 MHz - 6 GHz on 
transmit and 70 MHz - 6 GHz on receive. PLUTO produces 
about 1 mW output. 


¢ 12-bit ADC and DAC 

e GNU Radio sink and source blocks 
e List price US$150 

e Introductory price US$100 


G4GUO has released an experimental version of PLUTO- 
Express software, v1.25p1, that is based on the DATV- 
Express software. The software can be downloaded from 


https: //www.dropbox.com/s/8o0i6x1xpntldwwr/setup_datvex 
press_transmitterl.25p1.zip?dl=0 


A nice feature that Charles has/will include is to add a 
Hardware-Abstraction-Layer to his software. This will allow 
the DATV-Express software on Windows to drive either: 


¢ PLUTO board (Tx/Rx) 
e LimeSDR board (Tx/Rx) 
¢ classic DATV-Express modulator board (Tx only) 


Ken W6HHC was able to purchase an “introductory” PLUTO 
unit from Digikey-USA and has it running on Win10 with the 
experimental PLUTO-Express v1.25p1. 


CQ-DATV 52 - October 2017 


PLUTO Tx/ Rx SDR unit from Analog Devices being run 
by G4GUO’s PLUTO-Express software at 1.290 GHz 
DVB-S. (NOTE - the DATV-Express board is not 
powered up in photo.) 


The only bad news is that Digikey-USA and Digikey-UK have 
currently run out of stock (as of 2017-08-31) on these 
ADALM-PLUTO SDR units. 


Art WA8RMC reports there are only three DATV-Express 
boards left in inventory. Art WA8RMC also continues to “hack 
away” and electrically re-designing for a smaller/cheaper 
PCBA for the MiniTiouner V2 designed by J ean Pierre F6DZP. 
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So far, Art has finished a finalized- draft schematic in AutoCAD 
and turned the design over to Tom WB6P to capture and do a 
gerber producing PCB layout with PADs/ Designer DX. i es snl 


The goal is to have an assembled-and-tested version of the pe walt 
MiniTiouner-V2 that could be sold to hams for around USD75- —— Now available from 
to-80+shipping (+VAT where applicable). 


Ken W6HHC reports that he has released an updated version DATV-Express 


12 of the USERS GUIDE for Windows with v1.25 software. 
The minor changes include some: 0 


¢ Includes some new useful notes provided by Charles G4GUO 
on how the video formats selections work in Section 4.2.3 - 
VIDEO - Device Formats field 

¢ A new Section 5.6 has been added to acknowledge that the 
DATV-Express board can be used as the modulator board with 
the BATC Portsdown Project software running on a Raspberry 


Pj -3. A more affordable DATV exciter can now be ordered 

Fully assembled and tested PCBA 

DVB- and D or DATV tramsmissions 
Good news - Hiroshi J AlSYK reported back to the Project Can Beh sry ser asa tes org MHz = 
Team that he confirmed the changes in v1.25 now allows the RF output level up to 10 dBm (min) all bands (DVB-S) 
software to work better for selecting cameras with Windows Software Defined Radio (SDR) architecture allows many varia- 
OS for Japan. The latest DATV-Express Users Guide for tions of |1Q modulations 
Windows can be downloaded from the www.DATV- “Software-Defined” allows new features to be added over the 
Express.com web site. next few years, without changing the hardware board 


Symbol Rates from 100K to 8000K Symb/sec allows RB-DATV 
e¢ Requires PC running Windows or Ubuntu Linux (see User Guide) 
« Price is US$300 + shipping — order using PayPal 


G4GUO reports that he is working on a CAT17 presentation 
about using the PLUTO SDR board. The presentation will be 
pre-recorded for the BATC conference that is scheduled for 
September 9 and 10. Hopefully the BATC will provide for the 
video to be watchable afterwards for viewers who can not =—_- For more details and ordering 
physically make the journey to the conference. 
Register on the web site 
“Project speed set to slow” .... de Ken W6HHC to be able to see 
the PURCHASE page 


CQ-DATV 52 - October 2017 Page 23 


IARU again 
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IARU 


In reply to the article in the previous issue by Rudi Pavlic 
S58RU, we have received the following: - 


Dear Rudi, 
Thank you for your letter. 


One major misunderstanding is the way decisions are taken 
within the |ARU. 


Your country is also member of the IARU so they could also 
bring in proposals to the meeting and they could also discuss 
the proposal in advance in the IARU wiki. 


The Netherlands brought a proposal to make the rules more 
easy and transparent to Vienna. There it was rejected 
because of the RSGB, they wanted to have an other date and 
longer time period (for portable stations) and to have remote 
controlled stations included. 


The alternatives for the date and duration was negotiated in 

the wiki and everything was adjusted to a new proposal that 
was brought to all [|ARU members (including your country) to 
be voted for in Varna. 


The |[ARU members voted in favour of the new proposal. So it 
are the members that decide, not the |ARU board or so. That 
is democracy. If you want to know what your country voted 
for this proposal in Varna, you could ask them. 
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| do not know if you are a member of an IARU section. If you 
are, you could contact your VHF manager and make a 
proposal for changes. For the coming meeting it is not 
possible, the next meeting in Vienna will be in 2019. So the 
coming years it is not possible to have it changed. Not 
because | want it but because this is the way the IARU is 
organised by its members. So you could be disappointed 
about these rules but you could also accept it the way it is at 
this moment, or do not join and leave it this way. No hard 
feelings. 


Since Varna the rules are in the VHF-managers handbook and 
it is communicated to all VHF- managers about this (and the 
log to be used, that contains also the email address) so if it is 
not communicated in your country it is a pity. Also in CQ- 
DATV and other magazines (and we corresponded about this 
before) are the rules and the logsheets communicated. 


Last thing | have to say about this: | do not know if “a thorn 
in the flesh of the [ARU organization” is good or bad. At least 
we show ATV is something to take into account! Many more 
stations and countries participated in a relaxed way. 


Best regards, 
Chris PA3CRX 


Dear Editor 


| read Rudi S58RU’s letter about contest timings with 
interest, and would welcome the opportunity to state my 
views as the BATC Contest Manager. 


One of the roles of the British Amateur Television Club is to 
represent UK ATV operators at the |ARU, and we do this 
through providing position papers and briefings to the UK 
representatives. We have a close relationship with our Dutch 
colleagues, and it was | who suggested to them that the 
contest timings be extended after the success of our National 
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contests which run for the longer period. This was discussed 
at the |[ARU conference and well supported. | am not aware 
of what the Slovenian representative’s position on the change 
was. 


Given that the UK’s highest-scoring entry for the past 2 years 
has been a single-operator portable station who scored points 
on all bands from 430 MHz to 24 GHz, | do not accept Rudi’s 
point about the end time not leaving enough time to de-rig 
everything and pack the car whilst remaining competitive. 


Additionally, since moving the contest from September to 
June, UK activity levels have risen from less than 5 stations 
to over 20 stations active during the contest. 

So, in the UK, the timing and date changes have had an 
overwhelmingly positive effect, and | look forward to a 
further increase in participation for the June 2018 IARU 
contest which will be organised by the BATC. 


Perhaps Rudi would like to discuss an alternative proposal 
with his national representative to the IARU. 


Dave G8GKQ 


BATC Contest Manager 


CQ-DATV 


dotMOBI 


£ Like us on Facebook 
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In dit nummer: 

0 De winnaar van de IC-7300 DKARS radiopanel verloting 
0 DKARS heeft een nieuwe voorzitter 

0 PEQ@GIG enz’n grid dippers 

0 Enuiteraard nog heel veel meer... 
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Check out the DKARS website at:- 
http:/ / www.dkars.nl/ 
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Openshot Video Editor - Part 2 


By Trevor Brown G8CJS 


In CQ-DATV 51, which is available from the CQ-DATV Library 
http: //cq-datv.mobi/ebooks.php, | introduced the Openshot 
editing software (free download) and some very simple cut 
editing with the odd dissolve that could be rendered up into a 
single video. This free software should open the door for 
anyone with a creative idea.. 


A while back | shot a clip for a course on video editing to be 
delivered to an audience of scuba divers, not to dazzle, but 
as a classroom exercise that they could film on a simple 
camera and edit up as a practical exercise. | wanted 
something that could not be produced without editing, but 
also something that could be filmed and edited with a few 


simple shots and that required relatively simple video editing. 


| will let you be the judge if my idea worked or not. It caused 
endless amusement and probably proved the old adage that 
we learn from our mistakes and not from our successes. My 
thanks goes to all the scuba divers that took part in the 
Original filming. 

https: //www.youtube.com/watch?v=PxPXmfqZLik&feature=y 
outu.be 


The camera was an old inexpensive Canon S95 that records 
video onto an SD card, so it was a relatively simple process 
to drag and drop the files onto the Openshot time line. The 
sound effect probably makes it work and it again is a free 
download 

http: //www.mediacollege.com/downloads/sound-effects/star- 
trek/tos/ 


|! am sure there is lot of fun to be had replicating this shoot 
and customising the idea to something that probably better 
suits your own ends. 
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| also promised in the last issue to show you how it is 
possible to edit earlier video tape formats. These fall into two 
camps, analogue and digital. 


Let’s look at digital first. The most common was miniDV, that 
recorded onto small tapes. 


Computer NLE (Non Linear Editing) editing was starting to 
appear at the time this format was emerging and to enable 
simple video capture, the camcorders had a Firewire or |EEE 
1394 connection. This enabled the digital data on the tape to 
be transferred to a PC. 


At the time there was support available including via 
windows, time moves on but still the tapes turn up. | have to 
confess to having a draw full, most of them are early AMSAT 
lectures, that were more of a rescue than a creative edit. 


These files can be edited in Openshot, but you need to get 
the material from tape to hard drive in a world where most of 
the required capture software has moved on. 


There is still however software around if you know where to 
look and one such programme called Scenalyzer Live V4 is 
still on the net. The software seems to have long ago been 
abandoned and there is an explanation about it not being 
suitable for HD and not worth the effort to upgrade..just 
follow http://scenalyzer.com. It comes with a full manual in 
PDF format so | won't go into detail here. It’s friendly 
intuitive software that just requires you to select the 
camcorder from the drop down, select where you want to 
save the video. 


| use a second V drive in my computer reserved just for 
storing video files. But | have a lot of video files and at one 
time | was editing for a living and saving clients rushes for up 
to 12 months. So | used removable hard drives as my archive 
system. | had 10 on the shelf at one time. 
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4. Scenslyzertive 4.0 
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Scenalyzer Opening screen 


The software is old and probably pre-dates Windows 10 or 
Windows 8. | have windows 7 and it worked a treat with no 
dropped frames. You will see from the picture it displays the 
first frame of each clip. 


So with just an old mini DV camcorder a Firewire lead, these 
tapes are recoverable. You will need a PC with a Firewire 
input or a Firewire card, the cards are still plentiful on eBay 
and cost less than £10 or GB pounds. 


Slightly more complex is capturing the analogue formats VHS 
and even Betamax. You obviously need the machine and they 
are getting rare. | have a mini DV standalone recorder for DV 
tapes and the larger more professional tapes (DVcam). It has 
those dreaded yellow white and red phono plugs for an input 
and also scart. 


If | need to capture an old tape | just plug the VHS machine 
output into its input and play the video through the machine 
and onto the PC..yes | have a VHS deck, but the Betamax 
and Video 8 decks are long gone, so please don’t ask. 
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There are video capture cards around if you do not have the 
luxury of a DV recorder in the shack. It was serious money 
not too long ago but | have recovered this several times over 
and these machines still turn up on eBay at more affordable 
prices. 


One last word on Openshot. Since the last issue Openshot 
have released version 2.4.0 of this software, not to add any 
features but to fix one or two outstanding bugs, so they 
recommend that you replace any earlier versions with this 
revised version at http://www.openshot.org/. It is still a free 
download although you can donate to its development if your 
conscience is bothering you. There is a full list of the benefits 
of 2.4.0 elsewhere in this issue. 


| hope these articles provide some solution to video editing 
problems. | have tried wherever possible to use free software 
and low cost hardware. 


NLE has advantages and disadvantages over their 
predecessors, Linear Editors which are essentially a bunch of 
VT tape decks under keyboard control. 


Transferring video material from source decks to a master 
recording, as you push keys the decks start moving and 
particularly if they are reel to reel decks, provide that 
satisfying feel that something is happening, but at a cost. 


Three VT machines, vision mixer, digital effects generators, 
sound mixers and caption generators, can send you looking 
for an understanding bank manager. 


NLE editors can remove this cost, but also take time to carry 
out instructions, but often lack indicators as to what they are 
doing and how long this will take, this generates frustration. 

With this in mind | would like to retract one conclusion from 

the last issue CQ-DATV 51, yes Openshot will edit H265, but 

it is slow. 
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This is the first NLE editor | have come across with the ability 
to handle these files, so my hat is off to the software writer, 
but either the compiled code is slow or my quad CPU PC is 
just not up to it! | suspect in truth that the code is slow and 
my hardware is lacking the CPU power needed for 
manipulation of these files and the required hardware is still 
at the design stage. 


So for H265 files | have back tracked and used Pavtube video 
conversion software http://www.pavtube.com to convert the 
files to something that would move through the editor a little 
faster. 


At this point we need to consider the end application. If it is 
for streaming, web work or even to end up as a flash FLV (No 
please, please don’t - ED) file it is silly to knock yourself out 
preserving HD quality. 


Reserve this struggle for when you need to create an HD 
master. Pavtube is full of options and worth experimenting 
with to find the file format that will not slow down the editor 
but produce the desired quality. One will always be a trade off 
against the other. 


Do not be undeterred, there are faster NLE editors out there 
and faster hardware, solid state discs for a start, but they all 
come at a price, so please be tolerant. | hope | have opened 
a door that allows some creative video work at almost zero 
cost, but your feedback is always welcome. 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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What adverts really mean.. Coming up in CQ-DATV 


EXCLUSIVE - Imported product. Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


UNMATCHED - Almost as good as the competition. 
FOOLPROOF OPERATION - No provision for adjustments. 


ADVANCED DESIGN - The advertising agency doesn't 
understand it. 


IT'S HERE AT LAST - Rush job. Nobody knew it was coming. 
FIELD TESTED - Manufacturer lacks test equipment. 

HIGH ACCURACY - Unit on which all parts fit. 

FUTURISTIC - No other reason why it looks the way it does. 
REDESIGNED - Previous flaws fixed - we hope. 


DIRECT SALES ONLY - Factory had a big argument with 
distributor. 


YEARS OF DEVELOPMENT - We finally got one to work. 
BREAKTHROUGH - We finally figured out a use for it. 
MAINTENANCE FREE - Impossible to fix. 

MEETS ALL STANDARDS - Ours, not yours. 


SOLID-STATE - Heavy as hell. 


HIGH RELIABILITY - We made it work long enough to ship it. 


From WATTS 02-2007 
The monthly newsletter of the Pretoria Amateur Radio Club 
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The NODEMCU just got bigger! Let's look at this 
development and the Real Time clock module 
http://cq-datv.mobi ISSN 2059-2191 
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Editorial 


Welcome to CQ-DATV 53 


Interesting to see the correspondence over the last two 
issues regarding the changes to the Region 1 ATV contest 
which has been debated by two of our readers. ATV contests 
are important and necessary to keep that portion of our 
hobby alive and as such the Region 1 contest is a valuable 
contribution. The problem is that the change did not meet 
with universal approval and was instigated by the RSGB who 
perhaps represent less than half of the UK licensed amateurs. 


They have a structure that includes an ATV manager which 
maybe where the advice to move the contest came from, but 
this is an appointment not an elected position. Not quite sure 
how the IARU is represented in Slovenia where Rudi lives and 
what is the structure of any organisation providing support or 
representation to the IARU, but there is no doubt that Rudi is 
an ATV enthusiast and that he for one was unhappy with the 
changes and makes a good case against the new date and 
how it fits into the contest calendar along with the longer 
operating slot. 
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The counter argument we received supporting the longer slot 
was that other amateurs participate in the event from 
portable locations on all bands and have no problem with the 
extended contest duration, which provides less daylight time 
for rig and de-rig. 


If you turn up with a land rover and pump up mast to a 
portable location accessible by road, it’s not fair to compare 
the rig de-rig task with someone who may have transported a 
scaffold pole supported aerial farm to a less accessible 
location. All Amateurs do not use the same equipment and 
some locations maybe more ATV contest friendly than others. 


No system of representation is perfect and perhaps we should 
all keep that in mind, particularly when we make changes 
that to some of us look like an improvement and to 
somebody, somewhere else, they might be seen as a 
detriment. 


We hope in some small way CQ-DATV has played a part in at 
least highlighting the problem. The magazine was created to 
try and bring the ATV world under a single umbrella. To do 
this we had to go to an electronic only publication and then 
we could circulate if free to all ATV enthusiasts around the 
world and at the same time up our game to a monthly 
publication. Is it working ? well this is issue 53 and is being 
read by both letter writers and that in itself is a positive, but 
we need to grow, we need to pull ATV together not split it 
apart and to do that we need your support. Yes we can all go 
off and prod our national society, who in turn can prod the 
IARU, but how much better would it be to have a common 
platform for ATV worldwide, no membership fees open to all. 


We need to talk we are at an ATV crossroads with no common 
DATV standard and the kit we use and how we approach 
DATV, changes from Digilite to DATV express to Pluto, never 
before has there been so much pressure to get our act 
together. 
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Let's try and when we are there and only then, prod all the 
societies that in turn prod the |ARU, but with a common 
voice, debated on a single accessible platform. 


Enough of the politics, let's get down to reading what has 
been happening around the world and a look at some of the 
technology starting again with: 


Rudi Pavlic SS8RU has produced a story of an emergency 
deployable ATV repeater that has been constructed in 
Slovenia. That looks like a slick piece of construction. Let’s 
not ask if it could be rigged and de-rigged in the few hours of 
daylight now left at the beginning and end of the |ARU TV 
contest 


Mike has written another column for Micro Corner and this 
month it’s a real time clock with a revised BASIC download 
file that includes new custom commands that have been 
added to the original BASIC to drive this inexpensive unit. 


Trevor has been investigating Magic Lantern’s and to the best 
of our knowledge he has not produced a genie or been 
granted three wishes, but perhaps he lives in hope. 


We have reproduced part of one of the learning packages 
offered free by the Cyber college and have chosen the 
subject of TV lenses. Our thanks to Ron Whittaker, Ph.D. from 
the Cyber College and we wish him every success with the 
venture, his interesting site is well worth a visit 


Ken W6HCC has produced the September DATV express 
update and also explains that The Analogue Devices ADALM- 
PLUTO SDR Tx/Rx may become available again in first week 
of January at a price of US$100 or US$150. The Lime- Micro 
mini-Lime SDR Tx/Rx is rumoured to ship in mid-January at a 
price of US$140. Digital ATV kit is on the move again. 
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Klaus has provided some translations from the latest issue of 
Der TV Amateur, the popular ATV magazine produced in the 
German language. It is always a pleasure to receive this 
magazine and work with the AGAF and it was a pleasant 
surprise to see that Trevor’s article on 50 years of Colour TV 
in the UK has now been translated into German! Well done 
Klaus D4KCK. 


Please sit back and enjoy issue 53 of the worlds widest read 
ATV magazine. 


CQ-DATV Production team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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News and World Round-up 


In the future you may be able to print your 
own camera 
By Adam Hamer 


- —— ti‘ i‘ Cr 


One day, will we need camera manufacturers at all? 
Apertus.org. 


Technology has always been an enabler. With more power to 
prototype and manufacture being placed into the hands of 
people who in years gone by could not even dream of such 
things, will open source cameras eventually replace our 
reliance on the big manufacturers? 


With the advent of advanced printing technology, and the 
open sourced sharing and real-time, internet based 
development of complicated machining plans, the dawning of 
a new age of engineering is upon is. 
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Now, more than any time in history, advanced tools have 
proliferated into the hands of the masses allowing for high 
grade engineering from small individual enterprises. The era 
of tech empowered DIY engineering has arrived and impacted 
industries around the globe. 


In this new period of development, a do it yourself, open- 
sourced camera system has emerged, powered by the 
internet and fueled by the hardware and manufacturing tools 
available to the tinkerers of today. 


Fully circumventing the traditional marketplace for 
professional cameras, the intrepid developers of today’s 3d 
printed camera technology seek to create custom devices 
which would satisfy all the desires of today’s filmmaker or 
photographer, at a fraction of the cost of the current market 
leaders. 


This trend, inevitably could disrupt the marketplace as did the 
RED One camera at the time of its launch, and as a result 
bring the costs of higher tech market leaders down. What is 
required is a viable prototype that can function at a 

necessary high technical and reliability level. Where the 
concept of 3d printing camera parts really excels is in the 
department of innovation. 


An open sourced camera system allows for creators to add 
features they desire to already existing camera parts. This 
development makes it viable for individual to people print 
their own cameras in the near future from custom or pre- 
existing plans, but to simultaneously modulate them on their 
computers in real-time and, after printing out the parts, 
simply re-assembling them onto the already printed elements 
of the camera body. 


This trend encourages the growth of fully modular camera 
systems. 
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The shutter system of the camera is highly advanced and 
features the same functional design as that of a working, 
larger bodied camera system. 


Digital TV standards bitrate calculations tool 


DVB calculator is a set of comprehensive "easy usable tools" 
to facilitate bitrate's calculations of digital TV broadcasting 
systems including DVB and ISDB standards. 

http: //dvbcalculator. altervista.org/Home.html 
3 DVB Calculator 41.0.0 - ~ 

Foe Toots Options | Report 

YG” a Digital TV standard 


DVB-S/DSNG Change background color 


Change tabs color 


Modul Restore default colors bol rate (MS/s} 1 


The SLO 3D printed camera - Amos Dudley 


Coderste i.“ Check for updates at startup Bit cate (Mb/s) 1.382353 


Bandwith Bitrate to 


The SLO camera 135 MHz | Symbol rate Symbol rate 


from 


Rollo® bandwidth 


The SLO camera is a 3d printed still camera whose inventor, 
has detailed the plans for his design and released them on his 


website for all to see and tinker with. Additional parameters 
Eb/No Threshold (EN 300 421) 
This allows for the brave garage engineers to download the 5.6 0B 


plans, and using a 3d printer available from a home 
improvement store, to print out a fully functional camera 
body. 


The digital TV broadcasting standard can be selected via 


On his website, the inventor features some sample images OPTIONS -> DIGITAL TV STANDARD menu. 

which can be evaluated. While the results are not high grade 

in resolution (a result of the difficulty 3d printing an optical Additional features 

lens element), there is a certain dreaminess to the images 

rendered by the custom printed lens and camera. Calculations report creation to show all systems data. 
This demonstrates that readily available, modern technology RF power converter tool and many more. 

can be manipulated to create all manner of objects and 

complex interlocking machine parts. Check out the website for a full list of features. 
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Besides the usual DATV link from OE (remote controlled TX in 
Uwe DJ 8DW's hotel room Schoenblick near Pfaender 
mountain) a live stream under AGAF club station call DAOTV 
with video from the AGAF stand was sent via HAMNET server 
DBOOBS in Berlin from his laptop by Joerg DF3El. 


At times he used the same computer for administration 
purposes like data collection or correction from AGAF 
members. 


Klaus DL4KCK showed from his laptop via the beamer 
brought by Jens DH6BB stored videos of HamTV 
transmissions from ISS during ARISS school contacts or 
internet live streams from several ATV repeater outputs. 
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The improved free WLAN access in hall Al now worked ok 
most of the time. 


Some youngsters came by as part of the “DARC HAM rallye” 
around hall Al and tried to answer fourteen questions 
regarding ATV which were prepared and printed on paper by 
Uwe D] 8DW. 


Most answers could be found on several posters attached 
behind the AGAF stand. With at least five correct answers 
each youngster got an AGAF signing on her/his collecting 
block. 


End of the day one young woman happily reported about her 
new handheld transceiver drawn at the DARC stage. 
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On Friday at the international DATV forum session in room 
“Oesterreich” J oerg's computer together with his HDMI-IP- 
converter TBS2603 was needed. 
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For the first time the lectures were streamed live via LAN to 
the BATC server under | | | to 
be viewed world wide. 


On side tables several DATV devices were demonstrated: 
F50EO's rpidatv, HB9DUG's Universal-TRX for DATV und 
DC5QC's GMSK/QPSK-TRX. 


After the address of welcome to around 30 guests by Pierre- 
Andre HB9AZN the session started with a double live stream: 
Noel G8GTZ (BATC chair) showed his power point lecture on 
the planned geostationary DATV transponder at TV satellite 
Es'hail-2 (commissioned by Quatar) from his home in 
England. 


In parallel the video projection in room “Oesterreich” as well 
as questions from listeners were streamed live by HB9AZN's 
videocamera (in front of the big beamer screen) and his 
laptop to the internet via batc. tv. 


The planned usage of a 10 MHz wide broadband transponder 
for digital amateur radio experiments will need a strict 
coordination of the many DATV variations. 


Noel suggested a british real time monitoring station at 
Goonhilly earth station in Cornwall. 


There the received 10 MHz wide spectrum and a chat window 
for requests shall be streamed to the internet. 


He recommended DVB-S2 modulation (2 dB less TX power 
needed) and max. 2 MHz wide TX channels for practical DATV 
contacts between amateur stations from South America over 
Europe to India. 


For receiving tests on satellite position 26.5 degr. east TV 
satellites Es'hailSat-1 and BADR-4 up to BADR-7 (KU band, 
minimum 1 m dish) are available. 
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DVB Calculator and TS Analyzer are helpful software tools to 
find the best signal parameters for each rf channel width. 


Now Uwe DJ 8DW described advantages of the DATV mode 
GMSK, at first demonstrated by him in 1995 at the Wuppertal 
University in Germany. A special benefit of GMSK is the low 
linearity requirement in rf power amplifiers and virtually no 
reflexion problems on the signal path. 


DC5QC's GMSK/QPSK-TRX is proving that in every DATV QSO 
across the “Ruhrgebiet” region in western Germany. Willi also 
recorded all the lectures with his camcorder. 
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There is no fixed launching date for Es'hail-2, but during 
2018 should be possible... 


Then Michel HB9DUG, Co-organizer of this DATV forum 
session, presented his Universal TRX for DATV contacts that 
is PC based. An SDR-RX with the software leanDVB by F€4ADAV 
and the VLC player makes the receiving end based on Ubuntu 
Linux OS, while the TX comprises of the software “GNU Radio 
Companion graphic tool? and the hardware dongle LimeSDR 
connected via USB3.0 port. 

Pierre-Andre HB9AZN then suggested with tongue in cheek to 
give the “Amateur Radio Nobel Prize” to Evariste FS\OEO while 
announcing his presentation of the “rpidatv” project, a very 
small RB-DATV QPSK TX on RaspberryPi base. 


Besides that Evariste showed his Rasbpi 10 GHz DATV TX 
involving a cheap HB-100 doppler radar module. For easy 
Internet streaming purposes he pointed to Auvidea LKV373A 
HDMI-to-IP converter modules for only 30 USD. 
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Then Dirk Fischer DK2FD from technical college Muenster 


(Germany) gave an overview on linear power amplifiers for 


DATV. 


In amateur as well as professional usage are LD-MOS 


transistors with 28 Volt supply voltage. While for AM ATV big 


tube amps were needed, for FM ATV a lower linearity 
requirement emerged. 


Nowadays with most digital ATV modes it is advisable to 
prefer high linearity over energy efficiency. A professional 
100 Watt PA for SSB will give only 10 Watt linear output in 
class A operation for DATV. A very rare technical solution is 
operating with high complexity in “feed-forward” mode to 
reduce spurious emissions, a similar technique is “Pre- 
Distortion”. DK2FD is offering such experimental 13 cm PA 
devices upon request. 
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As last session part presented live Joerg DF3EI described 
activities in and around Berlin to merge HAMNET and ATV 
repeater sites via the DBOOBS node. Former DATV links were 
replaced by 5.6 GHz HAMNET IP links in order to reduce 
critical temperature problems. For video coding it was 
planned to use Raspi-3 modules, but it failed. Instead of 
Windows-PC with high energy costs and low long-term 
stability the small HDMI-IP converter modul TBS2603 was 
applied, it enables flexible parameter setting via the IP port. 


Chris PASCRX 


At the end of this years DATV forum session the web 
presentation “ATV in the Netherlands” by Chris vandenBerg, 
PA3CRX, was shown on the beamer screen and streamed via 
batc. tv. 


He started with analog RB-ATV on the 70 cm band and first 
DVB-T experiments. On the higher bands DVB-S is 
dominating, and the 6 cm band is very popular. 
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There are frequent ATV contacts to british ATV stations, but a 
special passion in the Netherlands are wheather ballons 
carrying video camera and ATV TX... 


Web link: https://prezi.com/udsmpokr4qbk/status- of- atv- in- 
the-netherlands-2017-by-pa3crx/ 


At our AGAF stand many well known OM came by like Ernst 
DJ 7DA from ATV repeater DBOQI in Munich (ATV Munich 
group had their stand in hall Al as well), Helmut DG3KHS 
from DBOKO near Cologne, Klaus DL9KAS and Bernd DLOKAR 
from DBOKWE near Aix-la-Chapelle/Aachen. 


Some visitors missed the usual guest book at the stand, but 
most members were pleased to get a printed magazine TV- 
AMATEUR again. For instance Darko Banko OE7DBH (inspirer 
of the small HiDes DVB-T modules for DATV) and Flexayagi 
owner Rainer Schloesser who wants to engage in 3D 
photography again in his retirement age. 
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Uwe DJ 8DW and Joerg DF3El gave a presentation of AGAF 
activities on the DARC stage in the foyer west and met some 
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DARC committee members afterwards for exchange of ideas. 
Later on Friedrichshafen fair officials informed that Ham 
Radio and Maker Faire Bodensee 2017 draw 17110 visitors. In 
2018 the double feature will start earlier than ever, from J une 
L to 3. 


Klaus, DL4KCK 


DL1CR ATV Bocksberg Harz —— @ A 


> Pi @) 0:00/1:00 


FPV devices used for ATV 


Some time ago Juergen DF9OA, Ben DK60T, my brother 
Detlef DN6DM und 1, DL1CR, have achieved an ATV contact 
on the 6 cm band over a distance of 65 km. 


My brother and | had a portable station on a look-out on 
Bocksberg mountain (Harz, Germany), DF9OA and DK6OT on 
the southern hill of the “Kronsberg” near the Hannover fair 
ground. 


Our channel 21 equates to 5.733 GHz that is part of the 18 
MHz wide ATV band on 6 cm. We were using FPV devices 
from far east, that are frequently in use by quadro-copter 
pilots. 
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Antenna: 19 dbi IT ELITE PAT50019, 
TRX: TS832 + RC832 

Monitor: BW 5 inches HD TFT-LCD 
Camera: 3.1 Sony 7OOTVL PAL 3.6 mm 
(available at Amazon for under 100 Euro) 
A short video from our look-out site: 
https: //youtu.be/3f_Bj3Me_XY 

The received video from Hannover: 


https: //youtu.be/}J OggXqD8NNE 


Maybe there is someone who wants to get in contact with 
similar equipment, 73 Chris, DLLCR 


Online reaction: 


That is really adventurous - | am owner of a DVB-T/T2 TX & 


RX from HiDes including linear PA for some hundred milliwatt. 


For a range test | need a QSO partner, but here is no one... 
Achim DJ 3UE, southern Germany 
(from forum.db30m.de) 


Want to be notified when issues of CQ-DATV are published? 
Then join our mailing list. 
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TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 
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By Mike G7GTN 


In this edition we will look at adding a real-time clock to our 
system that has been developing across several magazine 
columns. Doing a quick internet search provides plenty of 
devices for us to choose from. Since we have been working 
with the |12C bus in recent magazines this narrowed down our 
preferred connection scheme even further for us. Within this 
we have plenty to select from, such as the older Philips 
PCF8583, Maxim DS1307 and also many other newer type 
devices that in the main have much higher accuracy figures 
due to employing internal TXCO oscillators. 
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FOR CR2032 
REMOVE 
DIODE 


A much newer device again from Maxim semiconductors the 
DS3231 is very commonly available from our favourite Far 
East suppliers as a small pre assembled module. 


This contains the DS3231 a battery holder for an LIR2032 
coin cell and also a 24LC32 4K X 8 (32K) eeprom device all 
within a (35 X 20MM) footprint. The LIR 2032 is a 
rechargeable coin cell, but you can fit a cheaper CR2032 type 
coin cell instead this requires the removal of the silicon barrel 
diode to de-activate all the charging circuitry. 


Since the current requirements are ultra low even the use of 
this battery type should easily provide 3 or more years of 
backup time & date keeping operations. 


The DS3231 clock chip has a fixed |2C address of (OX68) 
decimal 104 and cannot be changed by us. The eeprom 
device has a default address of (0X57) decimal 87 and if 
required can be changed to a different bus location by linking 
the small (AO-A2) solder pins in differing combinations. 


Connections to the ESP8266 module comprise of our normal 
12C pins SCL (D4) SDA (D3) and a +5V regulated power 
feed. 
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The DS3231 is a rather complex device with several registers 
that we need to both write to and read back to get any useful 
information; further complications arise as the data returned 
is in BCD (binary coded decimal) format and needs additional 
conversion work. 


For this add-on a different approach has been taken in 
creating some additional commands in the Basic interpreter 
source code to make this module far simpler to actually make 
use of within our own BASIC code. 


Once connected we can use our now standard BASIC |12C 
scan routine to check the addresses of our connected 
modules or other system components. With all being well we 
expect to see a reference to (0X68) and also (0X57) these 
are the two components on the RTC module. If you now also 
have an LCD connected as per the column in CQ-DATV 52 
then this will also be listed as another additional detected 
device. As a quick aside instead of entering the basic code 
scan routine you may also call an internal command 
i2c.scan() to return the information as a basic web display. 
This is depicted in Picture 1 on an Android Smartphone. 


‘ESP BASIC I2c Scanner Programme 
for address = 1 to 127 

i2c.begin( address) 

stat = i2c.end() 


if stat < 1 then 
' print stat 
wprint "Found |2C device at address: Ox" & 
hex(address) 


wprint"- > " & address 
wprint " <br>" 

endif 

next 

wait 

end 
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{}  192.168.4.1/inpu Gy] 


[**** 12C Bus Scanner ****] 
Found device at address: 
Decimal 63 

Hexadecimal (0x3f) 
Found device at address: 
Decimal 87 

Hexadecimal (0x57) 
Found device at address: 
Decimal 104 
Hexadecimal (0x68) 
Found 3 I2C device(s). 
[**** Scan Finished ****] 


Done... 


Picture 1 - device scanning results 


eee 
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Now that we have detected the RTC correctly we can start to ds3231.getyear() Returns the year - last two 
actually make use of the module by setting an actual time digits 

and then reading it back again. Our new clock setting 

commands are summarised in Table 1 along with a new 
binary flashing file & some sample code that you can also 

download from the CQ-DATV software page. Table 2 details ds3231.getdow() Returns day of week 1 

the set of retrieval commands we can then make use of through 7 


ds3231. setminute(00) Set required minutes from 
0 - 59 ds3231.test() Send set data from Table 1 
to 26 LED 
ds3231. setseconds(00) Set required seconds from 
pial Table 2 DS3231 real-time clock retrieval commands 


ds3231. setday(1) Sunday = 1 through 
Saturday = 7 

ds3231.setdate(4) Set date to the 4th 

ds3231.setmonth(10) Set month to October 


ds3231.setyear(17) Only the last two digits are 
required 


Table 1 DS3231 realtime clock setting commands The result of entering & running the ds3231.test() 
command. 
Once we have been able to set our required time and date 
details making use of this can be as simple as declaring the ‘ESP BASIC Return Current Month 
command against a variable and doing something once this is 
returned. So we can now enter some very simple basic code month = ds3231.getmonth() 
to see how this will operate in practice. print month ‘return the raw month number 


if month = “10” then 
print “October” 
endif 
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Useful Links 
BASIC Manual 


https: //docs.google.com/document/d/1EiYugful2X2_pmfmu2 
O19CcLXOALgLM4r2YxKYy]J on8/pub 


Original BASIC Source code 

https: //github.com/esp8266/ Basic/tree/ NewWebSockets 
ESP8266 NodeMCU Windows flasher utility 

https: //github.com/nodemcu/nodemcu- flasher 

A reference to the CR2032 battery charging issue 


https: //woodsgood.ca/ projects/2014/10/21/the-right-rtc- 
battery/ 


Maxim DS3231 RTC Datasheet 

https: //datasheets.maximintegrated.com/en/ds/DS3231. pdf 
Microchip 24LC32 Eeprom Datasheet 
ww1.microchip.com/downloads/en/DeviceDoc/21072G. pdf 
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Portable ATV Repeater 


By Rudi Pavlic s58ru 
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Mauro IV3WS] has been working on and has now completed 
a portable analogue ATV Repeater. The Repeater will have a 
call SS5STMR. The Input frequency is 1280 MHz and the 
Output frequency 10450 MHz, running lwatt of power to the 
slot waveguide antenna (16 slots, 16dBi efficiency) providing 
a 180 ° radiation with horizontal polarization. 


The design came about asa y result of a meeting at a Civil 
Protection Day Presentation, where the need for an ATV 
repeater that could easily be deployed in the case of natural 
disasters, was discussed. 


This self contain unit, is mounted in a waterproof box, ready 
for rapid deployment should the need arise, it is powered by 
12v for battery operation and so will not be dependent on a 
mains supply, this was a prime requirement for natural 
disaster deployment and will provide ATV communications 
such a need arises. 
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The unit is now having it final adjustments and then a soak 
test at Rudi’s QTH, so far the result are excellent and as the 
pictures illustrate, it could easily be carried to, and installed 
in a remote location should the need arise. 


dotMOBI 
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DATV-Express Project - September 


update report 


By Ken W6HHC 


Art WA8RMC reports that as of 2017/9/27 the DATV- 
Express boards have sold out and are no longer available 


until the project team decides if we want to make another 
production run. 


If you want a board, send a message to support@datv- 
express.com and we will put your name on the list of those 
hams wanting boards. The PayPal BUY button has been 
removed from the PURCHASE NOW page on the DATV- 
Express.com web site. Two new DATV products are getting 
ready to appear on the market. The Analog Devices ADALM- 
PLUTO SDR Tx/Rx may become available again in first week 
in January at a price of US$100 or US$150. The Lime-Micro 
mini-LimeSDR Tx/Rx is rumored to ship in mid-January at a 
price of US$140. Both of these new SDR boards will be lower 
priced than the DATV-Express Tx-only board (US$300). 


Charles G4GUO continues to clean up reported bugs and try 
to improve performance with the early PLUTO-Express 
software for the Analog Devices ADALM-PLUTO SDR board as 
a modulator. An early-experimental alpha-release, v1.25p4 
(based on the normal DATV-Express v1.25 software), has just 
been posted to the DOWNLOADS page of the 

http: //www.DATV-Express.com website. This alpha-release 
corrects the RB-DATV wide-spectrum- “haystack” bug with 
DVB-S protocol reported by Brian G4EWJ on the BATC Forum. 
G4GUO explains the problem was caused by “math overflow” 
into one of the PLUTO buffers. The v1.25p4 software also 
corrects some bugs that prevented the hardware-abstraction- 
layer from allowing the user from switching between the 
PLUTO modulator and the DATV-Express modulator. 
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Express Settings x 


Tx Frequency | 1290000000 
Tx Symbol Rate | 2200000 


Tx Level | 35 


TxMode f DvB-S © DvB-S2 © DvB-T 

PTT Port [ PortA [ PortB [ Portc [ PortD 

SDR HW ™ EXPRESS © LIME © PLUTO ¢° FMCOMMS 
SDR IP 192.5185 25.1 


soy _| cant _| 


The PLUTO-Express software currently has a 
hardware selection menu to select between PLUTO 
board and DATV-Express board 


Charles has determined that the limitation of the PLUTO Tx 
sample rate of around 4.2 MSymb/sec is apparently caused 
by limitations in the USB2 data throughput rate on the SDR 
board design. The Rx sampling rate can be set to 50 
MSymb/sec for “waterfall” displays because the USB-induced 
dropouts are not “visible” in the waterfall. Tx USB-induced 
video dropouts are easily apparent (see pic next page). 


In addition, Charles provided two YouTube videos that were 
posted by BATC from the CAT17 convention in September. 


The main presentation was a talk about his testing of the 
PLUTO SDR. A second video was the Q&A session at the end 
of his main presentation on PLUTO. 


These sessions can be watched on YouTube: - 
https: //www. youtube.com 
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The PLUTO-Express v1.25p4 software produces a nice 
2.2 MS/ s DVB-S2 sig from PLUTO board for 
MiniTiouner analyzer 


Finally, Art WA8RMC reports that the PCB layout files for the 
MiniTiouner-Express version of the MiniTiouneV2 board 
design are just about completed by Tom WB6P. The intent is 
to produce a smaller and assembled and tested version of the 
Serit NIM PCBA design at an affordable price. 


“Project speed set to slow” .... de Ken W6HHC 
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In dit nummer: 

0 Nieuws vanuit het DKARS bestuur 

Hulpverlening door zendamateurs en 

zend -professionals- aan Sint Maarten na hurricane Irma 
Tweede DKARS VHF-UHF-SHF Weak Signal Dag 

» De balllonvossenjacht van 10 September 2017 

) En uiteraard nog heel veel meer... 
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Check out the DKARS website at:- 
http:/ / dkars.nl/ 
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Magic Lanterns 


By Trevor Brown 


Let’s start with a short history lesson, and wind back the 
clock to the golden age of film making. 


The film stock may not have been perfect, but it had the 
ability to capture everything that came through the camera 
lens and still had latitude for exposure and colour correction, 
something video is still trying to achieve. 


The colour correction was carried out at the Lab by a process 
called answer prints, these were supplied to the production 
house to view and make suggestions prior to the finally 
corrected show print. 
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Time moves on and we all want the instant access and low 
running cost that video cameras deliver, initially this involved 
high data rates that could only be captured on tape, but enter 
video compression which opened the door to SD card capture 
by removing a lot of the information coming through the lens 
and so reducing the options for correcting any exposure or 
colour in-balance of the recoding. 


What we need to do is to re-implement the film world where 
everything coming through the lens is once again recorded, 
but using video technology and none of the compression 
removal of data. 


Stills cameras had the same problems, but the solution was 
something called integrate to grey, where the prints were 
tweaked in the lab for equal amounts of Red Blue and Green, 
so if you were out to capture a Sunset, you may have been 
disappointed with the result, unless you used slide film where 
what you shot is what you got. 


When stills went electronic they had similar problems! 
Compression (JPEG in their world) stopped colour and 
exposure correction. 


Their solution was to create a file without discarding 
information, called RAW. In a RAW file virtually all the 
information coming through the camera lens is stored, 
considerably more than in a JPEG file. 


This information can then be revisited in software, Photoshop 
being the most popular where errors can be corrected, the 
colour rebalanced and even a mood look can be added. 


This can only happen if you have retained all the required 
information that came through the lens. 
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The RAW files are much bigger and for a still photographer 
the solution is buy a bigger SD card, but for video we walk 
into bit rate problems, and cameras that only offer 
compressed video storage. 


The professionals are starting down this road and video 
cameras that can deliver RAW files are starting to appear, but 
not at prices we can afford. 


- Direct Docking to F65 4K Camera 

- 4K 16-Bit Double Bayer RAW Recording 
- 2K RAW High-Frame Recording 

- SRMemory Recording 

- 16 Channels of 24-Bit audio 

- Timecode In/Out 

- £12,000+ 
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Enter Magic Lantern http://www.magiclantern.fm/ 


Magic Lantern is a free software add-on that runs from the 
SD/CF card and adds a host of new features to Canon EOS 
cameras that weren’t included by Canon in the factory 
release. The software is open source so that users can see 
the code and for those of you that understand these things, 
you can add your own improvements, a sort of Linux for 
video camera users. 


There is a help forum http://www.magiclantern.fm/forum/ 


(East) 


Creative Effects 


by 


Canon 


One of the Magic Lantern screens on a Canon EOS 
camera 


No they do not have a fix for every canon camera, but those 
that they support are not all top of the range models and 
some are old enough to be found at bargain prices on eBay. 
Ils magic Lantern software safe? 


CQ-DATV 53 - November 2017 


This is an extract from their website :- 


No. Magic Lantern was created by reverse engineering an 
undocumented system that controls hardware. Therefore, we 
can’t be certain that it’s 100% safe. 


Magic Lantern does not replace Canon code (which is stored 

in ROM), but it does change the settings (which are saved to 
a non-volatile memory). If Magic Lantern would set incorrect 
values for certain settings, this may cause the camera not to 
boot (even without ML). 


The same risk is present if you use third party software for 
USB remote control. These programs use the same API for 
changing camera settings (properties), and Canon code does 
not always check the validity of the settings before saving 
them to NVRAM. Even developers of USB control software, 
who use Canon's own SDK, agree with this. 

Imagine that your config file gets corrupted and you can’t 
just delete it and start from scratch. We consider this a 
design flaw in Canon software. We did encounter such 
problems during development, but we were able to recover 
from them. 


We believe the safest way to run Magic Lantern (or any third 
party camera control software) is to use custom modes - in 
these modes, Canon code does not save user settings to 
NVRAM. 


In practice, we are doing our best to prevent these situations, 
and thousands of users are enjoying it without problems. 
However, this does not represent a guarantee - use it at your 
own risk. 


As a precaution, the installer asks you to make a backup copy 
of your ROM files on the PC. That way, if something goes 
wrong, we have higher chances of being able to diagnose or 
fix the issue. 
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So far Magic Lantern exists for the following models: - 
5D2, 5D3, 6D, 7D, 50D, 60D, 500D/ T1i, 550D/ T2i, 
600D/ T3i, 650D/ T4i, 700D/ T5i, 1100D/ T3, EOS M 


The feature list is impressive. 


Audio 
- Analogue / digital gain adjustments. 


- Selectable input source. 

- Toggle wind filter. 

- Live audio monitoring through with headphones. 
- WAV recording. 

- Beep / test tones. 


Exposure 
- Custom Kelvin white balance. 


- Auto ETTR (Expose To The Right). 

- Exposure Lock for manual mode. 

- Quickly switch between two exposure presets. 

- Manually override exposure settings (movie mode). 
- Toggle exposure simulation on/off (Liveview). 


Live View Overlays 
- Zebras for under/over exposed areas. 


- Focus peaking for quickly checking focus. 
- Magic Zoom window to fine-tune focus. 


- Cropmark overlays for 16x9 bars or any custom shape. 


- Overlay a ghost image in live view. 

- Spotmeter in live view. 

- False colour for precise exposure control. 

- RGB histogram with RAW support. 

- Waveform for perfect green screen lighting. 
- Vector scope for colour tones. 


CQ-DATV 53 - November 2017 


Movie 
- Full control over H264 bit rate. 


- Full control of recording frame rate. 
- Record HDR video. 
- Custom vignetting for lens correction. 


- Record 14-bit uncompressed RAW video to your CF/SD 
card. 


Shoot 
- Bracketing for exposure, flash, or depth- of-field. 


- In-camera intervalometer. 

- Custom bulb timer for extra-long exposures. 
- Motion detection. 

- Silent pictures. 

- Record voice tags for photos / videos. 


Focus 
- Trap focus. 


- Follow focus. 

- Rack focus. 

- Custom AF patterns. 

- Automatic auto-focus micro adjustment (DotTune AFMA). 


The only Canon camera | have access to is the S95 which 
shot the underwater picture and stored both J PEG and RAW 
image. | later adjusted the RAW file for the right image, so no 
| cannot speak from experience, but it does inspire any 
experimenter to explore eBay and have a go. 


There is an in-depth article on the Red Shark website for 
buying a Canon 50D for less than £200 and updating it with 
Magic Lantern software 

https: //www.redsharknews.com/production/ item/4898-how- 
you-can-shoot- raw- using- nothing-but-% C2% A3200-and-an- 
old-dsir 
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Perhaps | can whet your appetite with an extract: - 


There are two ways Magic Lantern will let a 50D shoot video. 
The first uses its on-board H.264 encoder to record in the 
Same way as many other DSLRs. This was a dormant feature 
in the original 50D, which was one of the last Canon cameras 
not to have the ability to record its live view image, but was 
built on broadly the same hardware as those which could. It 
suffers from much the same aliasing problems as many 
DSLRs and there’s no sound, but the pictures are reasonable 
for an early Canon video DSLR and the system is reliable. 
However, what’s much more interesting to most people is the 
raw option, which stretches everything about the camera and 
its storage to their absolute limits. 


Interesting for all of us that love experimenting, let me know 
if you go down this road. CQ-DATV readers are all TV 
experimenters and would love to share your results. 


You might ask if the technology might be useful to us 
amateurs that might accidentally shoot something like the 
left side of the underwater photo and need the ability to 
convert it to something looking like that on the right, but do 
the professionals need this. Well yes not to cover filming 
problems, but to be able to create mood pictures, in 
particular for a drama. 


Sony recently produced a new camera called Venice, if you 
have to ask, you cannot afford it. They did however shoot a 
demo..now on YouTube https://youtu.be/| OEf] 7oqSK8. 


Yes ok good look for a video shoot and it does convey the 
mood of a drama. They also put on you tube the making of 
the demo https://youtu.be/J 2v2t3s7Fk4 and yes you can see 
some of the work the professionals put into these things, but 
also glimpses of the pictures before any tweaking.. which 
show why pictures need post recording adjustments and that 
was a fairly straight forward shoot, no day for night or 
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external shots taken out of order across several days with 
weather changes that need to match. 


So RAW has advantages and well here is a chance for us to 
experiment on a budget, that is well below the cost of a Sony 
Venice. 


Magic Lantern is evolving and developing its software...yes 
they will be meeting hardware limitations locked in by 
Canon..but never the less it is interesting what they can 
deliver, over and above what Canon sold the original cameras 
for. 
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Apart from protecting it from the elements and occasionally 
cleaning it, the average person doesn't think too much about 
a camera's lens. 


However, variables associated with camera lenses have a 
major effect on how a viewer will see subject matter. The 
Cameraperson who understands this commands a significant 
amount of creative power 


The focal length of a lens affects the appearance of subject 
matter in several ways. 
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We define focal length as the distance from the optical center 
of the lens to the focal plane (target or "chip") of the video 
camera when the lens is focused at infinity. 


We consider any object in the far distance to be at infinity. On 
a camera lens the symbol ~ (similar to an "8" on its side) 
indicates infinity. 


Since the lens-to-target distance for most lenses increases 
when we focus the lens on anything closer than infinity (see 
second illustration above), we specify infinity as the standard 
for focal length measurement. 


Focal length is generally measured in millimetres. In the case 
of lenses with fixed focal lengths, we can talk about a 10mm 
lens, a20mm lens, a 100mm lens, etc. As we will see, this 
designation tells a lot about how the lens will reproduce 
subject matter. 
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Zoom lenses came into common use in the early 1960s. 
Before then, TV cameras used lenses of different focal lengths 
mounted on a turret on the front of the camera, as shown on 
the right. The cameraperson rotated each lens into position 
and focused it when the camera was not on the air. 


Today, most video cameras use zoom lenses. Unlike the four 
lenses shown here, each of which operate at only one focal 
length, the effective focal length of a zoom lens can be 
continuously varied. This typically means that the lens can go 
from a wide-angle to a telephoto perspective. 


In this cutaway view note the complexity of this zoom lens 
with its nearly 30 precisely ground and polished glass 
elements As the lens is zoomed in and out these elements 
are automatically repositioned. 


It was only with the development of computers that such 
complex optical designs as this were possible. 
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With prime lenses , the focal length of the lens is set and 
cannot be varied. It might seem that we would be taking a 
step backwards to use a prime lens or a lens that operates at 
only one focal length. 


Not necessarily. Some professional videographers and 
directors of photography -- especially those who have their 
roots in film -- feel prime lenses are more predictable in their 
results. (Of course, it also depends on what you're used to 
using!) 


Prime lenses also come in more specialized forms, for 
example, super wide angle, super telephoto, and super fast 
(i.e., transmit more light). 


However, for normal work, zoom lenses are much easier and 
faster to use. 
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Angle of View 


Angle of view is directly associated with lens focal length. The 


longer the focal length (in millimetres), the narrower the 
angle of view (in degrees). 


You can see this relationship by studying the drawing on the 
left, which shows angles of view for different prime lenses. 


Although there is no exact definition for a "telephoto" 
designation, we would consider the angles at the top of the 
drawing from about 3 to 10 degrees in the telephoto range. A 
telephoto lens (or a zoom lens operating at maximum focal 
length) has a narrow angle of view. 


The bottom of the drawing (from about 45 to 90 degrees) 
represents the wide-angle range. 
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The normal angle of view range lies between telephoto and 
wide angle. 


With the camera in the same position, a short focal lens 
creates a wide view and a long focal length creates an 
enlarged image in the camera. The following two images shot 
from the same position demonstrates this. 


~~ 


4 


Put another way, when you double the focal length of a lens, 
you double the size of an image on the target; and, as you 
would assume, the reverse is also true. 


This is an extract from "Television Production, A Free, 
Interactive Course in Studio and Field Production" by 
Ron Whittaker, Ph.D. from the Cyber College. 

http: //cybercollege.com/tvp010.htm 
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aiden 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Is this the latest issue of CQ-DATV? to go to our 
web site to check to see if there is a later edition available. 
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This area is getting decidedly sparse. 
Please consider contributing an article. 
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Editorial 


Welcome to our Christmas edition, CQ-DATV 54 of our 
electronic ATV magazine. One more issue and we will have 
been up and running for 5 years....What a brave decision it 
was to produce a free ATV magazine. But we believe in ATV 
and if we want our hobby to survive then somebody has to 
support it and this seemed the best way to reach the world. 


We are not alone. The DKARS (Dutch Kingdom Amateur 
Radio Society) also produce a free amateur radio magazine 
http: //www.dkars.nl/index.php?page=magazine and we 
reproduce an advert in every addition of CQ-DATV to give this 
new media as much support as we possibly can. 


We also have a Facebook page, CQ-DATV, and about 10% of 
our readers actually subscribe. Never quite sure why that is! 
If you like our magazine then please join our Facebook group, 
if only to receive the email that lets you know another issue 
is available for download. 


Another mystery is support in the form of copy. If you like to 
read what others have been up to then surely the reverse 
logic applies! Others would like to read about your activities. 
Any magazine is only as good as the people that support it, 
and yes from time to time copy trickles in, but more often 
than not it is the same people that sit down with a blank 
screen every month and decide to write a contribution. 
a = 


fash a 


Ok enough of a grumble, after all it is the 
time of good will to all men. There are other 
ways of contributing and one such 
contribution we found was one of the all time 
great publications, “VHF UHF Manual" by GR 
Jessop. This paper only book has been 
lovingly scanned into several electronic 
formats, https: //archive. org/details/Vhf- 
uhfManual. 
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This was at one time everyone's favourite constructional 
handbook for RF projects. Long out of print, but now being 
preserved as an electronic archive, so you can keep a quick 
reference copy on your hard drive. It brought back fond 
memories of Varactor Tripler’s, 2C39a’s and QQV06-40a PA's 
those were the days! Some of us still have their dog eared 
paper version, but now we can all have a hard drive copy in 
our growing electronic library..long live electronic 
publications. 


Back to our humble contribution, CQ-DATV 54. In this issue 
we have continued with Micro Corner and this time it's Mike 
G7GTN and he has contrasted the ESP8266 micro with its 
new bigger brother, the ESP32, which has advantages on 
offer for more complex project designs. Mike also proposes 
an ESP32 Development board to assist with developing ESP32 
based projects. The proposed Euro card (100 x 160MM) sized 
PCB is to lessen the need to have larger breadboard 
configurations scattered all over your work bench area. 


Brian Jordan G4EWB has created DigiTwist as a satellite dish 
tracking solution that emulates the Catapult dish at Goonhilly 
Down with two domestic horizontal rotors at right angles, so 
he can track ISS passes. 


John Hudson G3REL is back in the shack. Sadly his copy has 
been absent from the last couple of magazines, but it seems 
he now has a new bit in his soldering iron and is keen to try it 
out. 


This time it’s a home constructed RSSI power detector, just 
what every ham is hoping to find under his Christmas tree, 
but well those elves electronic skills are just not what they 
once were, so our advice is if this project is for you, let your 
fingers do the roaming (on eBay of course) and start building. 
Don’t leave it to chance, one might not turn up under the 
tree on Christmas morning, just not worth taking the risk. 
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Trevor has adopted the Christmas spirit! We are not sure if 
it's Christmas Present or Christmas Past as he revisits making 
a Christmas video that can be edited in Openshot. This is a 
blast back to issue one, but such advice is always ongoing 
and needs revisiting and revising as we learn new camera 
tricks. 


Mike G7GTN has also been investigating a button box that 
interfaces to a USB port to provide an external control 
surface for applications such as Vmix. Well pressing buttons 
is So much more television than cutting live video on a 
computer keyboard and it opens the door to breathing new 
life into old control panels from long ago redundant 
equipment. 


Ken W6HCC has reported that interest in DATVexpress has 
waned and support has moved to two new DATV products. 
The Analogue Devices ADALM-PLUTO SDR Tx/Rx that may 
become available again in first week in January at a price of 
US$100 or US$150. The Lime-Micro mini-LimeSDR Tx/Rx is 
rumoured to ship in mid-January at a price of US$140. Both 
of these new SDR boards will be lower priced than the DATV- 
Express Tx-only board (US$300). 


This along with all the DATV news completes CQ-DATV 54, 
our Christmas edition, so as we always say sit back and enjoy 
the last issue for 2017 and let's all wish for many more issues 
in 2018. 


A very Merry Christmas and a Happy New Year from 
the CQ-DATV production team and 2017 contributors. 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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News and World Round-up 


Antenna Switch AS-1289 


- —_—_— —s —— 
a 4 == 
Me 9 2 
¢€ ca 192.165.0236 = 
Antenna Switch 1289 « Remoterig AS-1289 Bron nels 


UNK ETHERNET 


microbit 


mone 
System Info 


Prafies 


Set Anternes 
Tempereture/ an 


Kade anc tangs ~ 7 It is powered with 12V DC. It is made for indoor use and can 
knoe satenas be wall mounted or placed on a desk/shelf. The switch is 
Paremaces equiped with PTFE dielectric SO-239. 

eeapae ? 
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switch PA 


: =] eae 7] 
c -_———__-+ 
. 


. 


The switch is designed specially to be used for remote (over 
the Internet ) controlled systems, but can of course be used 


+ + 4 
. . . . CW IAF |MIC|CAT 
in other applications also. The switch can be manually iad al aa tav oc 
controlled via an internal web interface. + SP -- ee) 
oJ 
RRC-1258Mklls 


Together with Remoterig RRC-1258 it can be setup to 
automatically follow your band changes (*). The switch CAT-Se 
connects to the RRC over IP, no serial port is needed. 
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Specifications 


- Frequency Range:.......snenrnenenenet.6-55 MHZ 

- Characteristic impendance:.........0.0.0..90 ohm 
> OUEOUTS 1) ceases concealed tndasawacvedaud 

- Inputs:.. sie uhveten eee cscerk 

- Supply voltage Local:. ww l2-15V 

- Power consumption Local: . (itt 2O0 MA 
- Connectors: sudiawiniaeusiec PTFE dielectric SO-239 
© OWR-(1:0-50 MAZ)! ccercveesieceneediecercse SLL TEL 
- Insert loss (1.8-30 MHz):. ..<0.04 dB 
- Insert loss (50 MHz):. .<0.07 dB 


- Power rating (1.8-30 MHz, “SWR <1. =: L) Sauna KW 


- Ethernet connection(* 2):. sean -R)45 

- LED's.. ae _ ANT1- 5; PWR, ‘Link 

- Operating temp:. winenens 240 -+60 C 

- Dimensions (WxDxH):. s«L75XL00x55mm 
- Weight:.. ..0.7 Kg 


(*1) All unused antenna outputs are grounded, The RF card 
control lines are surge protected with Metal Oxide Varistors 
(*2) The control cable should be shielded (FTP) CAT-5e or 
better 


Users manual can be downloaded from the Users manaul 
page: - 

http: //www.remoterig.com/wp/?page_id=97 

Orders can be placed in the webshop: - 

http: //shop.microbit.se/webshop/catalog/product_info.php?c 
Path=24&products_id=94&language=en 


Australian Amateurs do first HamTV telebridge 
outside of Europe 


Led by Shane, VK4KHZ in Queensland who handled the audio 
on 2m and video for a telebridge contact between the ISS 
and 3 Italian schools on 11 Nov, four stations across Australia 
joined together to ‘chain’ the live video coming down from 
the ISS on 2.4 Ghz. 
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As the ISS approached Australia from the west Martin VK6M} 
in West Australia was the first to receive the video signal 
down from Paolo, |Z0JPA and held the signal till Joe VK5El in 
Adelaide picked it up then onto Tony VK5ZAI in Kingston SE 
South Australia finally as the 1SS headed N-E over 
Queensland Shane picked up the video signal in Glenden 
while he was handling the audio for the linkup. 


The video from the 4 Australian hams was streamed live to 
the BATC site in GB, where it was patched together to form 
one long video transmission so the public could watch as 
Paolo answered the Italian students questions. 


The URL for the British Amateur Radio Club is: 
https: //ariss.batc.tv/hamtv/ 


Thanks to Tony, VK5ZAI, and ANS for the above information 


PCB prices to rise on copper foil shortage, says 
broker 


A shortage of copper and copper foil for use by the printed 
circuit board (PCB) industry is likely to send prices higher 
according to Raymond Goh, COO of Elmatica AS (Oslo, 
Norway), a PCB broker. 


Goh said that the global output of copper is not increasing 
while demand for copper in lithium batteries for automotive 
applications is and that as a result a current shortage of 
copper foil will persist. 


On top of this China is planning to ban the importation of 
electronic waste, a significant source of recycled copper, Goh 
Said. 


Although others will undoubtedly continue to recyle electronic 
waste China’s exit would represent a disruption to the 
process creating a temporary decrease in copper supply. 
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Elmatica advises its customers to place orders early and plan 
for longer lead times particularly leading up to and beyond 
the Chinese New Year period in February 2018. Customers 
should also approve more than one type of laminate, in 
relation to copper thickness and insulator material, and 
several PCB manufacturers, to help cope with spot shortages. 
http: //www.eenewseurope.com/news/ pcb- prices- rise- copper- 
foil- shortage-says-broker-O0?news_id=100032 


Nr. 186 
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ie COR ane 


e Our thanks to Stephen, G7VFY for spotting this item 
AMSAT-UK Colloquium Talks - Videos being 
added to YouTube 


Working satellites with Arrow Antennas Videos of the 
presentations given at the AMSAT-UK International Space 
Colloquium, which was held as part of the RSGB Convention 
in Milton Keynes, October 14-15, are being made available on 
YouTube - https://www.youtube.com/user/AMSATUK/videos 


50 JAHRE FARBFERNSEHEN 


IN DEUTSCHLAND 


The first of the videos is ‘An introduction to Amateur 
satellites’ by David Johnson G4DPZ and Carlos Eavis G3VHF. 


Other presentations are expected to be uploaded in the 
coming days. 


TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 
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Simple VMIX Software USB Button 


Controller 


Written by Mike G7GTN 


o> cle) 8 
OoO0000" 
OO00002 


Hot Glue Based test Proto-type under construction.... 


Introduction 


Using a Digispark clone ATTINY85 based board | set about to 
create a simple button controller to use with the popular 
VMIX desktop video switching and streaming software. 


Using the ability to set up user short cut keys from within 
VMIX the project was easy to achieve with a minimum 
amount of easy to obtain parts. The ATTINY85 has the ability 
to communicate over standard USB (DATA & PWR) this comes 
at the cost of using 2 |/O pins on the processor. 


So we are then left with just four pins that we can use for 
any button control logic. My first thought was to make use of 
an 12C port expander such as the PCF8574T or similar, but | 
concluded that this added an extra layer of code complexity 
using such a small & already quite resource limited processor. 


| selected a much simpler 8 bit static shift register setup 
using a CMOS CD4021 controlled via a 3 pin interface on 
(PBO - PB2) This reads the pressed button and decodes this 
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PBO - PB5 I/O 


VCC NRES/PB5 
PB4 
PB3 
PB2 
PB1 
PBO 


LAS 


OPTIONAL 
R5 
WWW 


ATTINY85 VMIX BUTTON CONTROLLER 


GND 


to a binary value for the micro to then process. 
This makes use of the ability to Shift in data using a single 
software command. 


Proto-type Hardware 


My first proto-type used one of the older Digispark boards 
that plug directly in to a USB port | had to resort to mounting 
a USB socket on the end of a proto board with hot glue. The 
newer type of ATTINY85 boards with a USB Mini socket made 
the final project even easier on a (30mMMX70mmM) single pad 
board. 


The eight tactile switches were arranged across two sections 
of small (20X80mm) proto-type boards, these being hot 
glued together to make a single panel. 
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220R LED2 


GND 


S1 as 
m pr wy - 
1 3 
tor Et = 6 
ry 
1 3 
- Pr it] | 
—_ ; 
1 3 [ 
Pr ut S7 ] ? 
$3 ae | | 
mo fet wat 
1 3 
toy ty pa rT 
34 1 zt CD4021 
my . | 
ray tot | 
CD4021 - 8 BUTTON ENCODER 


Above: CMOS CD4021 Shift 
Register Button Circuit 


Left: Project ready for 
fitting in an enclosure 
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B8800K0¢ 

, Oov0C0090 

*00%06600*%0000 
— 


3emX7cm —_ 7971642 


CD4021 & Processor Module 


All of the proto-type construction was driven by the selection 
of components that were in stock; of course you can select 
different switches to create the style you wish. Not having an 
available plastic ABS type case large enough in stock | will 
Spend an hour making a simple wooden desktop type 
enclosure from some scrap beech wood with MDF panels to 
fully complete the project. 


y7 
fo 


* 


Back of the micro & encoder proto board 


Page 8 


Module Programming Preparation 


My description of the programming that is required will just 
focus on the code that runs on the microcontroller as many 
readers will already be very seasoned VMIX users. 


If you are not sure how to set up short cut key combinations 
a nice tutorial is included as a link from the software authors. 


The micro is programmed from the Ardunio IDE and hence 
you require this to be installed as a first step. Next we need 
to include the Digispark board definition and library files. 


This is done via the file preferences option panel. With this 
open paste in the following URL to the additional board’s 
manager field and select OK. 

http: //digistump.com/package_digistump_index.json 


This will install the required files ready for use. Next you need 
to download and install the Windows USB Device driver from 
the link at the end of this article. 


Unlike any of the other Ardunio boards the ATTINY85 should 
not be connected to the USB port to start with, when you 
select upload sketch you will be told when to plug the module 
in on the status panel at the bottom of the IDE screen. 


A tutorial page written by Digispark covers all the required 
steps in more detail and is worth a quick read if you are 
uncertain about any of the required steps mentioned above. 


ATTiny85 Microcontroller Code 
Using the USB keyboard library we will send keystrokes to 
the running Windows application (VMIX in this project) the 


buttons are labelled in the source code from 1 to 8 and have 
been programmed to send A - H as the shortcut keys. 
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An optional external Power LED is controlled by an additional 
port pin (PB5) to provide an indication of being powered up 
from your PC. 


Using the Ardunio IDE and selecting the upload option will get 
the required code on to the module. The code can be 
downloaded from the magazine software page as VMIX.ZIP. 


Conclusion 


The ATTINY85 modules make for an interesting USB 
connected processor, where limited I/O and also code space 
(6K) available after the installed Bootloader. 


If this is not a problem for your own simple project then they 
are certainly worth checking out further. If you want to make 
bigger button encoders for your own particular project you 
can use the ability of daisy chaining the CD4021 shift 
registers to build a bigger setup. You should be able to easily 
have 16 buttons with the code space still available for use. 
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Modules I/ O pin out 


Spring 2017 
¢ All pins can be used as Digital I/O Volume 30-No 2 Amateur 
¢ Pin 0 - 12C SDA, PWM (LED on Model B) ISSN 1042-198X ae 
* Pin 1 - PWM (LED on Model A) USPS 03-353 Television 
¢ Pin 2 - 12C SCK, Analog In a 
¢ Pin 3 - Analog In (also used for USB+ when USB in use) _ MCANADA Quarterly 
¢ Pin 4 - PWM, Analog (also used for USB- when USB in use) : 
° Pin 5 - Analog In Dayton Hamvention 2017 Planned Events | ADF4355 RF signal source 


Microwave ATV Transmitters & Receivers 


H el pfu | | i n ks ATN-CA Winter meeting 


HackRF One SDR Equipment review Part 2 
https: //www.arduino.cc/en/Main/Software Getting Started with Mesh Video 


ATCO Pizza Party / Ottobein Tour 


http: //digistump.com/products/1 


https: //digistump.com/ wiki/digispark/tutorials/ connecting (ei. : 4 | ae 
| 


ckRT Une, 
GREAT SCOTT GRUGENS 


https: //github.com/digistump/DigistumpArduino/releases/do 
wnload/1.6.7/Digistump. Drivers. zip = 


https: //github.com/micronucleus/micronucleus 
http: //www.ti.com/lit/ds/symlink/cd4021b-ql1. pdf 


https: //www.arduino.cc/en/Tutorial/ Shift n 


https: //www.vmix.com/ PASTAS ON 

ATV Quarterly - Don't miss another issue! Subscribe 
https: //www.vmix.com/knowledgebase/ article.aspx/83/shortc Today 
uts 


USA $24.00 year, Canada/ Mexico $27.00 year DX 


$37.00 year (US $) Cyber: $15/ yr. Visa, M/ C, AMEX, 
CQ-DA TY eal PayPal via I nternet: www.atvquarterly.com 
dotMOBI Cheques or Money Orders to P.O.Box 1594 Crestline 
CA 92325 


Fi Like us on Facebook Published by ATV Quarterly tel (909) 338-6887 


email: wa6svt@atvquarterly.com 
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Written by Brian J ordan G4EW) 


DigiTwist is an experimental two axis satellite tracker, 
primarily for the HamTV transmitter on the 1SS. Two 
broadcast satellite dish positioners are connected together 
and are controlled by a dual Diseqc PCB, which is in turn 
controlled from a PC. 


It is experimental, in the sense that the satellite dish 
positioners were never meant to be used in this way and may 
fail. Development is continuing, particularly as to the size of 
the dish that can be carried. At the time of writing, it has not 
yet received the ISS, mainly due to lack of opportunity. 


| was interested in receiving the Tim Peake transmissions 
from the ISS, but the available solutions seemed complicated 
and expensive. | looked at a system similar to the one 
described below, but the mechanic aspects proved too 
difficult and | let the project lapse. 


When | heard that Tim Peake would be returning to the ISS, | 
resurrected the project and thanks to Rob MODTS helping me 
with the mechanical aspects, it has moved forward. 


The estimated cost for 2 positioners, the joiner bar and the 
controller is £130. 


The Technomate TM-2600M3 satellite positioner was chosen 
for its reasonable torque of about 2.1kgm and its sturdy 
construction. Satellite receivers generally provide up to 
500mA on their F connectors and the positioner limits itself to 
this to avoid blowing a fuse in the receiver. 
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It is possible that the current detector in the positioner could 
be changed so that more current could be taken, to allow 
more torque and a bigger dish. 


The TM-2600M3 has adjustable hardware stops which limit 
movement to up +/- 74 degrees. These stops can be 
removed by opening the positioner housing. 


The TM-2600M3 is a Diseqc 1.3 positioner, also Known as 
‘Gotox’. It can be commanded to go to a certain angle and it 
does this autonomously without any further interaction with 
the controller. Diseqc 1.x is an outgoing protocol only, so 
there is no way to tell what the current rotor angle is, or 
whether the rotor is moving. 
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The TM-2600M3 (and other positioners that have been 
tested) ignore ‘Gotox’ commands outside the range +80 to 
-80 degrees. A workaround is to reset the lower rotor so that 
it goes from 90 south to 70 north. This is advantageous for 
the UK, as the ISS passes mostly to the south, but may not 
be suitable for lower latitudes. 


Another drawback is that the positioner will stop moving 
briefly when it receives a ‘GotoX’ command, even if it was 
going in the correct direction. This reduces the effective 
speed of the rotor when it is moving at its quickest for an 
overhead pass. 


The long angled arm that attaches to the dish in normal 

operation is not required and can be removed. This leaves a 
short rotor arm which has a complicated oval shape with two 
different tapers. 
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Positioner Configuration 


The ISS moves at about 1 degree per second at its fastest 
when overhead. The positioners have a speed of about 2 
degrees per second, but they would not be able to cope with 
the rapid movement needed for an overhead pass in the 
standard ‘rotate then elevate’ configuration. 


Instead, the positioners are connected together in a similar 
way to the Catapult dish, with two horizontal rotors at right 
angles. The lower rotor is aligned east-west. 


This is effectively ‘elevate then rotate’ and there is no 
problem with an overhead pass. There are other problems 
near the east or west horizon, but ISS reception is difficult 
anyway when low down. 
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Satellite tracking software generally outputs azimuth and 
elevation information. 


In the ‘elevate then rotate’ configuration, a change in either 
azimuth or elevation can result in a change of both lower and 
upper rotor angles, so some conversion trigonometry is 
required. 
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If the rotors are both considered to be at the zero position 
shown above and move +/- 90 degrees, it reduces down to 
these two equations: 


UPPER = arcsin (sin (AZ) * cos (EL)) 
LOWER = arccos (sin (EL) / cos (UPPER) ) 


Digital Satellite Equipment Control, devised by EutelSat, is a 
means of sending commands over the signal cable from 
satellite receivers to remote devices such as LNBs, switches 
and positioners. 


The 13v or 18v that is usually on the cable is modulated with 
pulses of 22kHz. Each byte transmitted has a parity bit. 


8 ; ‘0’ Data Bit '1' Data Bit , 
Hl | Mh | I 
18V - H th ll | 4 Hi Hi | Hl 650mv pk-pk 
| 
é 1.O0ms s< 0.5ms - 0.5 ms sk 1.0ms >| 
[ Frawne [PT aooness [| comune TP] bara [P= 
EO 31 6E Ex xx CLOCKWISE 
EO 31 6E Dx xx ANTI-CW 


The RT5047A is a switched mode voltage regulator for LNBs. 
It provides 13.3v or 18.3v for vertical or horizontal 
polarisation from a supply of 8-16v. 
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The 22kHz modulation is fed in on the TONE pin. It has short 
circuit protection with a fault status output. 


Extra circuitry has been added on the DigiTwist controller PCB 
to measure current on the supply to each of the chips. This 
allows the PC control program to know when the rotor is 
moving and mitigate the effect of the rotor stopping briefly 
whenever it receives a command. 


RICHTEK RT5047A 
Typical Application Circuit 


LNB Voltage Regulator: surface mount 1.27mm pin 
spacing with underside ground pad 


DigiTwist Prototype Controller PCB 


The controller uses an Arduino Nano module which receives 
position commands from the PC control program and 
translates them into Diseqc modulation for the two 
positioners. 
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The Arduino has a PC IDE (integrated development 
environment) to develop the software and program it into the 
Nano. The language used is C. 


The surface mount components are the largest SMD 

category: 1206 and 1.27mm pin spacing on the chips. The 
only complication is the ground pad on the underside of the 
chips. The PCB has large plated through holes underneath the 
chips, which can be filled with solder to ground the pads on 
the chips. 


This is a prototype PCB. The final PCB will have connections 
brought out from the Nano to a header, so that a display or 
other device may be used. 


PC Control Software 


The Control program receives satellite position information 
from tracking software, works out the angles for the two 
rotors and sends the commands to the controller PCB. 


It is written in VB6. The program works on Windows 7. W8 
and W10 have not yet been tested. It may be necessary to 
manually install an OCX file for W7, W8 and W10. 


Tracking Software 


Orbitron is used to determine the position of the satellite. It 
broadcasts the satellite data using the DDE (dynamic data 
exchange) protocol which is received by the DigiTwist PC 
control program. It should be possible develop the PC control 
software to interface with other tracking software. 


DigiTwist Advantages 
e Rather cheaper than a G5500 (£130 vs £650) 


e Uses the ‘Goto Angle’ Diseqc command 
e 12/18v operation - no mains voltages 
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Cy DigiTwist Twin Aus Rotator W033 


Orbitron Data 
Target 
| Iss 
UTC Range (km) 


11:02:15 910 


Elevation 


Azimuth 
282.7 22.7 


Lower Angles Upper 


27.7N 64.2W 


Setup 
Tracking 
Update rotors every fi degree 
[ Look ahead 


Start of Pass 
Starttracking at {5 degrees EL 


End of Pass 


Misc 


12:02:13 D TWA+2834+0224"00 
12:02:13 DTWG+293+641 

12:02:14 D TWA+2831+0226"00 
12:02:15 D TWA+2827+0227°00 


- tgnore 
DTWA 


Commands S DTWA+28374+0222°00 - 


CLEAR | oer a - 


Startup Mode 
Active hd | 
COM Port Rotor Offsets 
Upper 
COM Port iNone =] 
6 Lower 
Open ¥ [None > 
Rotor Soft Limits (Degrees) 
Lower Upper 
Lr} «| || 
[90° [ 90" 
[20° [90° 
s| | if | 


Lower MOVE Upper 


+0.0 Angle |+0.0 
+1.0 ~ Change | +1.0 -| 


El Ortitron 


¢ No feedback pots or turns counters (see disadvantages) 

¢ Elevate then rotate configuration like the Goonhilly Catapult 
dish 

e 2 horizontal rotors at right-angles - no drama when the 
satellite goes overhead 

e Arduino Nano based positioner controller 


¢ PC control program accepts DDE position data from 
Orbitron tracking software 


DigiTwist Disadvantages 


e Unknown if the positioners will survive with loads and 
orientations they weren’t designed for 


e End mounted antennas only 


e Antenna cannot be counterbalanced - it may be possible to 
counterbalance at the rotor 


¢ Only 2 degrees / second rotation speed - but this is usually 
fast enough to track the ISS 


¢ Low torque - about 2.1kgm - but this may be enough 

¢ Basic rotor range is only +/- 80 degrees so operation near 
the horizon is restricted 

¢ No feedback - you don’t know where it is - only where 
you've told it to go 

e Stops and starts when receiving a command, even if it was 
going the correct way 


Progress 
At the time of writing, |SS passes are occurring in the middle 


of the night. More live testing will be done as they move back 
into the evening. 


For the ISS transmitting on 13cm, lighter wire mesh dishes 
would be suitable and are being investigated. 
A few prototype controller PCBs were distributed at CAT17. 
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Quotations are being sought for a batch of joiner bars. 
More Information 

https: //www.youtube.com/watch?v=qC8CSi8kZTs 
http://www. batc.org.uk/forum/viewtopic. php?f=2&t=5181 


https: //wiki.batc.tv/DigiTwist 


lappy New Year! 
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Openshot Christmas 


Written by Trevor Brown G8CJS 


| am still persevering with the Openshot editor, | have to 
confess to not getting the blender animated titles running yet 
and | think | may have run into a compatibility problem with 
my video card. | have uploaded the latest drivers, but still all 
| get is error messages. 


Every cloud has a silver lining and mine was a monitor 
update in the form of a DEL 30” monitor, there was a snag it 
was passed down the family because it stopped working. It 
was completely dead and not even the front LED would 
indicate power. A quick search on the internet, revealed | was 
not the only one with D22 being the likely culprit. 


| eventually found out how to pull it apart (not easy) remove 
the PSU and locating D22 a three legged diode screwed to a 
heat sync. Three legs on a diode was new to me and | was 
working out what to expect when | threatened it with a multi 
meter, every leg was connected to every other leg, whichever 
way around you measured it by something less than one 
ohm. | located one online and parted with around £8 and well 
sufficient to say there was nobody more surprised than me 
when It arrived, | fitted it, put the monitor back together and 
it burst into life. Now several weeks later it is still working. So 
| might be useless with getting Blender to run, but | am Ok 
at fixing monitors, so look out for non working 30” Dell 
monitors on eBay, definitely worth a punt. 


Hardware sorted and | started to plan a Christmas shoot for 
my grandchildren. Interesting that one of the first articles | 
wrote for CQ-DATV issue 1 was how to make a Christmas 
video, the advice | gave then is still good, but now we have 
Openshot which is a better editor than the Wondershare | 
was using back then see http://cq-datv.mobi/1.php. 
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In CQ-DATV 30 | added some more hints on the same subject 
http: //cq-datv.mobi/30.php and now in CQ-DATV 54 | have 
again expanded on the subject, well it is Christmas or soon 
will be. 


| started again with a search of the internet for free 
downloads of any motion backgrounds or opening titles. The 
word free often produces animations which are royalty free, 
but have to be purchased. | persevered and found a couple 
totally free ones and stored them in my Christmas Animation 
folder on my Video Drive. This is a separate drive in my PC 
for all video related material, it helps if | update my PC as it 
can simple be moved across. 


What | was looking for was short animated clips of just a few 
seconds to separate scenes, where | had stepped along the 
day from present opening to relatives arriving to Christmas 
dinner and any messages to camera from those on the day. 
| hate fade down and fade up to create a movement of time. 


Ss eee . . ~ 


https:/ / www.videezy.com/ backgrounds/ 4913- 
christmas-santa-sleigh-motion-background-4k 
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The next plan was to storey board the shoot, at least in my This ruthless editing often leaves the sound track in tatters so 


mind, my family like to put presents under the Christmas | usually cover it with music. You can ether cut the 

tree, and | planned to put the camera on a tripod lock it off animations to music or just slow mix them together, depends 

and shoot the present pile as it grows, preferably with on the music. 

nobody in shot. | don’t stop and start the camera, but | add 

the presents one by one moving out of shot after everyone Just a few points on the choice of music..Yes if it is over 70 

and then remove in editing any trace of me so we have just years old it is out of copyright, that is as far as the writer is 

short clips of the pile growing as a live animation. concerned, but unless you performed it yourself, then it is not 
. ' " m = yours to do with as you like. 


Artists’ will often have been paid to perform the music and 
someone somewhere would like to recover this cost from you 
for the privilege of allowing you to use it, this might be a one 
off fee for what's called library music or it might be a more 
complex royalty agreement . 


If the end video is just a private showing to friends. well 
enough said. 


[ 
é 
lia - 


If the tree has lights that flash | switch them to non flashing, 
if possible, so | don’t have to worry about an erratic sequence 
in the edit. 


The same treatment often works for the dinner table, | 
usually get given the task of laying it, so start with an empty 
table and as you lay it out keep moving out of shot between 
each addition and put the shots together that are without you 
present. Providing the camera is locked off and you dont 
disturb it this works, disturb the camera and its start again 
time. 
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Creator 


F6.99 er track, for single use 
P = 


Y Personal videos on YouTube, 
Facebook, Vimeo, etc. 


Y Student films 
Y Not-for-profit online games and apps 


a Generate revenue from your 
videos (includes YouTube and 
Vimeo) 


https:/ / www.audionetwork.com/ playlists/ christmas 
% 20classics 
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But if you want to upload it to social media or you tube for 
others to see, you might be in trouble and the sound may get 
removed by your service provider or the site host if they 
suspect a breach of copyright, so plan your music carefully. 


Point of View or POV’s as they are known are always worth a 
thought, any flying model helicopters or such toys, it’s not 
too difficult to put the camera lens to wide, mount it on a 
selfie stick or mono pod and swoop it gently along the same 
path. The same goes for any bikes that get ridden or pedal 
cars. The old cheesy shot of putting the camera in an empty 
box and getting your present openers to open the box still 
hold good. You only need a few short shots to cut in to the 
external shoot to really bring it to life. 


The trick is recognise the opportunities when filming and then 
to recreate the required shots that will work when cut into 
the real footage. Yes some of the shots won’t work and don’t 
be afraid to discard them in the edit. 


Good luck with your shoot, let me know what works for you 
in the final cut and what you left out. 


Want to be notified when issues of CQ-DATV are published? 
Then join our mailing list. 
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Micro Corner - ESP32 based modules " 


svP 


SPI MOS! 


Written by Mike G7GTN ae ate 
Leaving aside our normal ESP8266 based modules for this a | — 
column; it seemed a good time to take a very quick look at = pcs ye. Tigectewea : eneeee 
the newer ESP32 based modules to see what advantages ales = < uleatie 


they might offer us for more complex project designs. — 
Price compared with the original ESP8266 modules is now = 10 "0 i 
just an extra UK Pound when purchased from Far East eBay Tex MROUGHA vocts use wos: eres: Eau ae = 
sources. Where we require additional functions & I/O these a 
are now viable even for one off type projects. 


The specifications shown in Table 1 give a quick indication of Picture 1 - ESP32 Module I/ O pin out information 
the additions Espressif have managed to squeeze in to the 
small (15mm x 15mm) metal cans. As with our original ESP8266 based modules all I/O are still 
Specifications ESP8266 ESP32 only 3V3 tolerant and level shifters will be needed for 5V 
MCU Xtensa® Singie-Core 32-bit L106 xrensa® a apn bit LX6 based modules. 
802.11 b/g/n Wi-Fi Yes, HT20 Yes, HT40 Ps i 
Bluetooth None | Bluetooth 4.2 and below Programming Language Options 
Typical Frequency 80 MHz 160 MHz 
SRAM 160 kBytes 512 kBytes A range of options are available, probably the most popular 
ivan [ee ee eee | SPs. toto ees _ being the Ardunio IDE and the C like language that we are 
et | am . | Ps already using on the original ESP8266 modules. This option 
acini {= ——— provides us with a good selection of available and mature 
ae : re | — libraries for our programming projects. The ESP32 modules 
CAN None , have support already and this is a moving target that is being 
Ethernet MAC Interface | None 1 developed. To check on the current status you can use this 
Touch Sensor None | Yes link https: //github.com/espressif/arduino-esp32 
Temperature Sensor None Yes 
Sore glompareare i = Another option that might be interesting to check out is Micro 
Table 1 - Data Courtesy of Espressif Python, this as the name suggests is Python version 3.4 that 
we can use on our ESP32 modules. Another option in the 
The main area of interest will probably be the extra I/O that 100% free category is https://www.b4x.com/b4r.html. This is 
we gain from this newer generation module. Alongside this Slightly different in that we write our code in a version of 
we now gain some quite interesting built in peripherals, such Basic very similar to VB.NET compile and then download to 
as Capacitive touch sensors. our modules. 
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This is quite an interesting development system as the 
compiler |DE generates actual C code which is then processed 
by the Ardunio command line based tool. A good solid 
collection of additional libraries are becoming available to 
assist us with writing code for our projects. 


To assist with developing ESP32 based projects faster we 
have started to layout a Eurocard (100 x 160MM) sized PCB. 


We have tried to include options for both input and output 
sections to lessen the need to have larger breadboard 
configurations scattered all over your work bench area. 


A circuit diagram and final PCB layout created with Diptrace 
will be made available to download from the magazines 
software page. 


We envisage being able to supply these PCB’s to any readers 
that are interested in due course. 
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2 © © udp://:1234 - VLC media player 
Media Playback Audio Video Subtitle Tools View Help 


Written by Ken W6HHC 


As Art WA8RMC reported in the September Report, the DATV- 
Express boards have sold out and are no longer available 
until the project team decides IF we want to make another 
production run. If you want a board, send a message to 

and we will put your name on the 
list of those hams wanting boards. But no requests for boards 
were received during October. 


The PayPal BUY button has been REMOVED from the 
PURCHASE NOW page on the m web site. 


Two new DATV products are getting ready to appear on the 
market. The Analog Devices ADALM-PLUTO SDR Tx/Rx may 


1) Bo WW 2 OS | 


become available again in first week in January at a price of 

US>$100 or US$150. The Lime- Micro mini-LimeSDR Tx/Rx is 

rumored to ship in mid-J anuary at a price of US$140. Both of 

these new SDR boards will be lower priced than the DATV- 

Express Tx-only board (US$300). Finally, Art WA8RMC reports that the first draft PCB layout 
files for the MiniTiouner-Express version of the MiniTiouneV2 

Charles G4GUO is working on RECEIVING DVB-S2 protocol board design have completed by Tom WB6P and have been 

with the PLUTO-ADALM unit in Linux software. The most reviewed with just a few simple changes. An PCB update will 

difficult portion of the effort is to implement a fast version of be started by WB6P when he returns from a short vacation. 

the LDPC decoder for Forward Error Correction functions. So 

far, Charles can currently decode 500 KSymb/sec using an The intent is to produce a smaller and assembled and tested 

expensive CUDA graphics card from nVidia to provide version of the Serit NIM PCBA design at an affordable price. 

hardware acceleration of the LDPC algorithm. He still has a 

lot of work to now optimize the speed of LDPC by rewriting “Project speed set to slow” .... de Ken W6HHC 


the algorithm to use the GPU’s memory in the most efficient 
way. Charles explained that he can foresee some cheaper 
GPU’s than the CUDA board doing a reasonable job with this 
FEC task. Note that this need for a GPU does not exist if 
receiving DVB-S protocol. 
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10.5GHz RSSI Power Level Detector 


Written by John Hudson G3RFL 


Power levels have always been a little speculative in my 
shack and | suspect | am not the only one that works this 
way. So | set about researching the definitive power level 
detector. The end result was an inexpensive eBay module 
using the AD8318 chip that produced a flat response from 0 
to 8Ghz plus or minus 1db and was still usable at 10.5 GHz, it 
may go on further but alas | have not the available kit to 
sweep it beyond this point. 


The AD8318 module 


| interfaced this module to a TFT display with a simple PIC 
solution. All the old analogue meters have now disappeared 
from my shack, they served their purpose, but now looked a 
little dated and TFT screens are so inexpensive and once you 
get your head around them, easy to interface and are the 
shape of things to come. 


They do require a software interface and that invariably leads 
to a micro and my micro of choice is always a PIC, in this 
case the dsPIC30F4012. This device is now becoming a 
frequent building block of many of my designs. 
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It requires some custom code writing and programming into 
it, the hex code | used is available as a download on the CQ- 
DATV website, so no excuses for not putting this very potent 
project together. 


The TFT screen | used is actually a touch screen, but | have 
not as yet implemented this into my design, something for 
perhaps a future addition. 


3.5" TFT LCD DISPLAY 


cee = LCD 
cel =P = 


DC= DATA/COMMAND BATA= I 


SSI GUT 
8.5 v TO 2v OUTPUT 


The Final Design as committed to my home etched 
PCB 


The circuit design | used is based on the AD8318 device that 
can be purchased as a complete module. 


This is a demodulating logarithmic amplifier, capable of 
accurately converting an RF input signal to a corresponding 
decibel-scaled output voltage. It employs a progressive 
compression technique over a cascaded amplifier chain, each 
stage of which is equipped with a detector cell. 
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CMIP CMOP 


AD 8318 Block Diagram 


The AD8318-EP maintains accurate log conformance for 
signals of 1 MHz to 6 GHz and provides useful operation to 8 
GHz. The input range is typically 70 dB (re: 50 Q) with error 
less than +1 dB. The AD8318-EP has a 10 ns response time 
that enables RF burst detection to beyond 45 MHz. 


As a measurement device, Pin VOUT is externally connected 
to VSET to produce an output voltage, VOUT, which is a 
decreasing linear-in-dB function of the RF input signal 
amplitude. The logarithmic slope is nominally —25 mV/dB but 
can be adjusted by scaling the feedback voltage from VOUT 
to the VSET interface. 


The intercept is 20 dBm (re: 50 Q, CW input) using the I NHI 
input. These parameters are very stable against supply and 
temperature variations. The AD8318-EP is fabricated on a 
SiGe bipolar IC process and is available ina 4mm x 4mm, 
16-lead LFCSP. Performance is specified over a temperature 
range of -55°C to +105°C. 
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Additional application and technical 


The AD8318-EP is a demodulating logarithmic amplifier, 
capable of accurately converting an RF input signal to a 
corresponding decibel-scaled output voltage. It employs the 
progressive compression technique over a cascaded amplifier 
chain, each stage of which is equipped with a detector cell. 
The device is used in measurement mode. 


The AD8318-EP maintains accurate log conformance for 
signals of 1 MHz to 6GHz and provides useful operation to 
8GHz. The input range is typically 70dB (re: 50Q) with error 
less than +1dB. The AD8318-EP has a 10 ns response time 
that enables RF burst detection to beyond 45 MHz. 


The device provides unprecedented logarithmic intercept 
stability vs. ambient temperature conditions. A 2mV/°C slope 
temperature sensor output is also provided for additional 
system monitoring. A single supply of 5V is required. Current 
consumption is typically 68mA. Power consumption decreases 
to <1.5mW when the device is disabled. 


This AD8318 module does however require more than +5 
volts as it has on board regulation so | have incorporated a 
78L05 into my interface board so 7 to 12v is all that is 
required as an external supply. 


The sensor was hardwired as it would have cost me another 
£10 to make a dedicated pcb when | had several spare ready 
built up PCBs. 


The TFT internally has a 3V3 regulator so | had to make the 
PIC run on 3V3 hence the two diodes in series with the 5V 
Regulator output 


The unit has a dynamic range of 0dBm to minus -70dBm, to 
go above 1m/W you just need to add attenuators, but they 
must be able to cope with the power. 
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The accuracy is very good and follows a LOG LAW. The volts 
out the unit vary from 0.5V to 2V over this range. With no 
signal you get 2V, it will go up to +5dBm but note | limit the 
top end to 0dBm WARNING MAX INPUT is +12dBm so 
beware.. 


The whole unit takes a fair bit of power (about 300mA) at 
12V, it should work on 7V. The detector input is an SMA 
female. 


| also added a red signal bar going left to right by 480 pixels, 
this helps when tuning things up or tweaking for maximum 
smoke as they used to Say. 


Very pleased, it took a couple of evenings to put together, | 
used a home etched PCB and included what is now my 
standard 5 pin PIC programming socket, you never know 
when | might want to revisit the software. 


Really impressed with the performance of the AD8318. If you 
mounted the head unit in a small box and fitted a whip 
antenna it would make a good BUG detector or QRM locator 


1! am now thinking of a box to house it in. Like all test 
equipment it will now undergo some extensive testing before 
it becomes a reliable asset in the shack, but so far so good. 


So my recommendation for Christmas is treat yourself to an 
AD8318 module and a TFT screen, just as a backup in case 
those reindeer just leave the usual socks and Pullovers under 
the tree, useful as they are, they just don’t cut the mustard 
when it comes to power levels. 


Merry Christmas to all you home constructors 


John G3RFL 
(The source and binary files for this project are available for 
download from the CQ-DATV web site downloads page - ED.) 
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RSSI Module source: https://goo.gl/RMXnxh or search 
Ebay for AD8318 module (but make sure it is the same as the 
pic at the beginning of this article). 


e-——————_ 


Working Power Level 
detector, the display ———— —_—-Bi 
io aen 2 ey oe O-GH2 RSSI DETECTOR 


small pre assembled 
detector head [oss |[04e8 ||- 71 dBm 
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Christmas Lights 


Earth Santa Earth 


From the web 


Well it is Christmas and we really need a good Christmas 
circuit, we thought about a YIG powered reindeer detector, or 
some Santa landing lights, or a Santa homing beacon to 
guide this elusive chap across the sky on this special night, 
but in the end we settled for this circuit from the web so no 
originality is claimed, but it’s a simple build, most of the 
required components are already available from your junk 
box and well its colourful, just not DATV but perhaps next 
year we will think up DATV project or kit him up for an Earth 
Santa Earth contact 


The project flashes 18 LEDs at three different rates and 
creates an eye-catching Christmas Decoration. The circuit is 
kept simple (and low cost) by using the 4060B IC which is a 
counter and oscillator (clock) in one package. This project 
must have a 9V supply, such as a PP3 battery. It will not work 
with lower voltages and a higher voltage will destroy the 
LEDs. 


The preset variable resistor can be used to adjust the 
oscillator frequency and this determines the flash rate of the 
LEDs. The IC limits the current to and from its outputs so the 
LEDs can be safely connected without resistors in series to 
limit the current. 
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4060B Flash Rates 
Pin 4: medium 

Pin 5: fast 
Pin 6: slow 


CQ-DATV 


Followed all over the world 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 
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Happy New Yezrl 
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Editorial 


The countdown, has begun, the next issue of CQ-DATV will 
be commemorating the 5th year of CQ-DATV magazine. 


Our first issue went to press in February 2013. Did anybody 
expect a free ATV magazine to still be in production 5 years 
after conception? 


It’s one thing deciding what the hobby needs, it’s another 
providing it! ATV needed a platform that was not constrained 
by membership requirements and the electronic publication 
platform opened this door, but also enabled us to exploit http 
links, which was always a problem with paper production. We 
could publish and distribute an ATV magazine at almost zero 
cost and feel we were contributing to a greener planet. 


CQ-DATV produced 6 issues in the first year and then in 
January 2014 we made the jump to a monthly publication. 
Our thanks to all of you who have contributed, we could not 
have done this without you. 


In this Issue Trevor looks back on Satellite transmission from 
the early days of Oscar 1 through to the first transatlantic 
transmission of live television by Telstar and beyond, 
including the first amateur reception of the ATS 6 satellite in 
the UK. 


There is no doubt we have come a long way in a very short 
time and still have a great distance yet to travel on this 
incredible journey. 


When Arthur C Clarke proposed the Clarke belt and 
Geostationary satellites, he opened up a whole new world, 
but then Trevor is the man who spoke to him personally on 
the telephone and persuaded him to be an ATV president of a 
different magazine in a different world. 
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The word is he used to have “Arthur C Clarke phoned me for 
technical advice” on his CV, we never saw it when we took 
him onto the CQ-DATV editorial team, another missed 
opportunity! 


Trevor is not the only person looking back at the start of a 
New Year. John Lannigan has turned the clock back to days of 
the Sinclair Spectrum, that much beloved child of the 80’s 
and for some reason nobody knows why it was so loved. 


It was not the rubber keys or the tokenised BASIC where it 
took longer to locate PI on a key than it ever did to type PI 
(not that the 48K basic model would accept that), nor was it 
the cassette tape storage that more often than not would 
never retrieve your programme. 


So why was it so loved? Our guess at the CQ-DATV office is 
the Z80 CPU, don’t laugh, we know a 4 MHz clock that did 
eventually make it to an 8MHz clock in the Z80B, but 
remember all the beloved games like Manic Minor, J et Set 
Willy, Jet Pac, need we go on. 


These were all written in machine code, so they were small 
efficient files, (had to be remember the 48K limit) and they 
ran, none of this high level language, compiled to we know 
not what, talking to a windows operating system producing 
the circle of doom. 


Perhaps that’s enough for any of us to shout 'bring back the 
Spectrum’, well they have! There is now a new Russian 
Spectrum called the Pentagon, perhaps an in-joke at the 
Kremlin, but it’s back and with disc storage and whole lot 
more as John explains. 


Before anybody raises the RF word we have a constructional 
project from Andrew Mosley VK1AD which is a very simple to 
build 23cms aerial, looks ideal for a repeater or even more 
than one to get the required polar diagram, and remember, in 


Page 2 


our next issue we have John G3RFL's polar diagram plotter so 
you need something to test it with, so our advice is get 
building now. 


SO as we Say every month sit back and enjoy CQ-DATV issue 
55, but for a change why not make a New Year’s resolution 
that 2018 is the year you are going to transcend being a 
reader and become a contributor, everyone has a story and if 
its ATV related our readers would love to read it, you can 
contact us at editor@cq-datv.mobi 


CQ-DATYV 


Fi Like us on Facebook 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers . 
choosing to apply this content to theirs or others Check out the DKARS website at:- 
computers and equipment. http:/ / dkars.nl/ 
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News and World Round-up 


Foundations of Amateur Radio eBook 


Six years in the making, after much prodding from fellow 
amateurs, the transcripts of the weekly podcast ‘Foundations 
of Amateur Radio’ are now available as a series of eBook 
volumes on Amazon to bring together the over 300 different 
episodes covering topics about our amazing hobby 


http: //www.southgatearc. org/news/2017/december/foundati 
ons- of-amateur-radio-ebook.htm#.WilrqVVI9aQ 


HAMKit - Amateur Radio, Television and 
Electronics Projects and Kits 


The HAMKit website has had an update as we launch our 
Shop, new Products, Wiki and News pages 


DKARS Microwave experiments with phone and 
video at 10 GHz from 1973 till 1980 
pictures are awful, need to ask for better ones. 


ATV via Hamnet Cross-border connection 


The ATV in our Hobby unfortunately plays a small role, but 
still important Hamnet has expanded and implemented many 
DMR-D-STAR ATV services etc. 


Transnational Networking: We are particularly pleased to 
present the results of the cooperation between OE6 OE8 and 
13 


After the last ATV antennas had to be dismantled by Gerlitze 
(from the old stone tower), for several years no ATV 
connection in the Villach area was possible. up to now it was 
not possible to carry out QSO with |3 via ATV. 
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After a few years we were contacted by our neighbors I3. We 
discussed how it is possible to restore ATV connections and 
connect the two OE and |3 nations through Hamnet. 


Various possibilities were hypothesized through radio links, 
through the Slovenja, the Alps, or other solutions, but all this 
represented large expenses. 


Cristof also presented his plan to use Gerlitze to access 
Villach in ATV via DVB-T. 


It was decided to establish a VPN tunnel for the connection 
between Udine 13 and Villacco OE8 in the LKH station. 


The hardware was built with Microtik routers while Alexander 
!W3RMR purchased two Grandstream BOXs that convert the 
analog CVBS video into IP Stream. OE6RKE sponsored the 
Microtik to bring new wind into the ATV topic. 


On September 24, the OE8BCK group OE8WUR and OE6RKE 
trapped the journey to Udine, to be exact from I|W3RMR. 
When the hardware was done, the Grandstream boxes were 
quickly assembled and configured. The VPN tunnel was fast 
between a Linux computer and the Microtik card, apart from 
an initial routing problem, immediately resolved brilliantly by 
Michael OE8WUR. So a new location was connected to the 
Hamnet network. 


Now it was possible to receive an ATV stream from IR3UDA, 
all in Hamnet and also send the entire ATV stream of Hamnet 
to our neighbor IR3. The first test was successful and was 
performed by Alessandro with great enthusiasm. 


More information can be found at 
http: //hamnetdb.net/?m=site&q=ir3uda 


In October the ATV meeting took place in Slovenja, in which 
we decided to dedicate 90% of the time of the transmissions 
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to the IR3-OE section in the dedicated quad sector. 


From now on some QSOs between 1|3 and OE have already 
been possible. Visualization is also possible from the public 
internet address http://188.230.222.186:8880/ [3]. link to 
the ARI Udine website under ATV live video. 


This ATV system was also used for ATV links with OE1 OE6 
OE8 S5 and now with 13. 


Access by the OE to the ATV network is possible via Hamnet 
or in SHF in the dvb-S standard as well as the band in the 
narrow band dvb-t 70 cm. 


For info, please send your requests to atv-oe6@ml.oevsv.at 
website 


A big thank you to Alessandro I|W3RMR, Cristof OE8BCK, 
Robert OE6RKE and Michael OE8WUR for the article. 


73 de OE8WUR 


New facebook group - Pentagon 128 micro - 
based on the Sinclair Spectrum 48K. 


It differs from the original in many ways, 128K RAM Floppy 
disc support and other features, consider it a Spectrum on 
steroids..! 


The aim here is to help fellow members with the build, share 
idea’s and showcase your latest creation. 


The rules here are simple, ALL posts must be in English, no 
Spam advertising, no trolling, and be civil to others. That 
said, welcome to the group, enjoy yourself and have fun. 


https: //www.facebook.com/groups/2010022152575001/abou 
t/ 


CQ-DATV 55 - January 2018 


Zeitschrift fiir Bild- und digitale Daten-Ubertragung im Amateurfunk 
oe. 


an 


CS en ES 8 een 


TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 
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Live via Satellite, a common phrase these days, but that was 
not always the case, Trevor looks back on 50 years of 
Satellite TV. 


In 1961, for those of you 
that are old enough, 
OSCAR 1 became the first 
Amateur Radio Satellite. 


For 22 days it circled the 
earth sending HI in Morse 
code on the 2m band, 
144.983 MHz to be precise. 
| can remember putting 
the crossed dipole yagi’s 
together, that we were 
assured were the only 
aerial that would receive 
OSCAR, persuading a 

a fellow ham to hand hold 
them and track the pass ona a pair of remote headphones in 
the garden and yes, | heard the HI in Morse code! 


OSCAR 1 was conceived in San Francisco and with a lot of 
ARRL support, brought to fruition. This Amateur built satellite 
used a battery powered 140mw transmitter, and radiated the 
signal via a 60 cms antenna. The launch date was the 12th of 
December 1961 and it ceased transmitting on January 22nd 
1962, just 22 days later. 


Project OSCAR had been created for an outlay of $62. It 
became the first of a long line of amateur satellite projects, 
most of which lasted longer, delivered more, but never again 
for this budget. 
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| think at the time | never expected Television to be delivered 
this way, amateur or professional. But then so much in the 
technological world surpasses our expectations. 


oleh 


The next step in the chain for me was Telstar, launched by a 
Thor-Delta rocket from Cape Canaveral Air force station 
Launch Complex 17 on July 10th 1962 (my Birthday) again a 
moving Satellite, none of this geosynchronous orbit 
nonsense. 


Telstar was designed to provide Broadcasters with a TV link 
across the Atlantic and was built as an international 
collaboration between AT&T, Bell Labs, NASA, the British 
General Post Office, and the French National Post, Telegraph, 
and Telecom Office. 
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Telstar was placed in low Earth orbit and circled the planet 
every two and a half hours, providing a 20 minute window 
between Europe and the U.S. per orbit. 


The power consumption had increased. Telstar consumed 14 
watts. When it was not relying TV pictures it could be 
switched to Telephony and carry 600 simultaneous phone 
Calls. 


Thor-Delta prior to the 
Launch of the earlier 
Explorer 10 


— e , 
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The first Telstar transmission was from the USA and was to 
be received simultaneously in France and the UK on July 11th 
1963, in the UK using a 25.9 metre dish affectionately called 
Arthur. This was an open parabolic design and although no 
longer in use, it can still be seen today, because it is a Grade 
Il listed structure. 


A Dish Called Arthur 


There was competition between the UK and France to receive 
this first transmission and the UK messed up! It was a 
circular polarised transmission and at Goonhilly Down, the UK 
receiving station, the polarisation was set the wrong way for 
the first pass and the results, as you can imagine, were 
disappointing. While across the channel the results were 
euphoric, this did not please the engineers, but by the second 
Pass two and a half hours later polarisation was reversed and 
the same results the French experienced reached the UK. 
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Telstar only delivered at best a 20 minute window, some 
times less so video footage had to be cut down or restricted 
to short news items, never the less, getting a VT role cue 
from Goonhilly was exciting, before my time in Broadcast, but 
| had older colleagues often reminisce what it was like in their 
day. 


“RE —s 


So we have moved from Beacons to TV transponders in a 
very short time. The next step was a geosynchronous orbit. 


This came on to May 30th 1974 and the Launch of the ATS-6 
(Applications Technology Satellite-6), the world’s first 
Direct Broadcast satellite. This was a joint experiment 
between NASA and ISRO (Indian Space Research 
Organisation) and ran until J uly 1979.Along with a 
geostationary orbit, it was the first space craft to have 3 axis 
Stabilisation. 
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ATS-6 was a precursor of many technologies still in use today 
by geostationary spacecraft: large deployable antenna, 3-axis 
attitude control with slewing capable antenna pointing 
through RF sensing, electric propulsion, meteorological 
radiometer and most important, a geostationary orbit. 


This next generation of TV Satellite was a quantum leap and 
as we see form the polar diagram it was focused on the 
Indian sub continent 


ee “ie » 
Amritsar é | 


plan 


J Cuttack F 
>a awe 

_ of) MHyde bt 

Ae tie f de 
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So if you lived in Mumbai the dish was optimised for you, but 
in the UK it was more than 30db down, but that did not stop 
Steve Birkhill receiving pictures in Sheffield, about 30 mins 
drive from where | live. | could not let this pass without a 
visit, sorry | never took any stills, but | was armed with a 
home Camcorder (Betamax) and the footage is now on you 
tube n it . Sorry 
about the quality, Betamax capture was not ideal. 


The next step for me was UK direct TV broadcasts in 1986, 
two to be precise! First was Astra 1B transmitting PAL as an 
FM signal with analogue sound later to be joined by BSB 
(British Satellite Broadcasting) transmitting MAC (Multiplexed 
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BRITISH SATELLITE BROADCASTING 


Analogue Components type D) signal, via 2 satellites called 
Marco Polo 1 and Marco Polo 2 otherwise known as BSB1 and 
BSB2. Mac was the brain child of The European union and the 
BSB license was on condition that they used this format. 
Europe really put British Satellite Broadcasting on a back foot 
from the start by insisting on this expensive technology. 


| opted for the affordable Astra satellite on my first attempt 
at receiving a picture from space, | was well impressed with 
my blue cap LNB and my 60 cms dish on the front patio that 
turned to white noise if anyone came to the front door and 
blocked the path to the satellite. 


The receiver came from a surplus rally and well there was 
something about watching Star Trek, from outer space. The 
pictures were not perfect by any means, but Alan Sugar did 
offer £1m to anyone that would show him a better picture. 
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This soon appeared from the Marco Polo satellites and it's 
expensive D-MAC delivered digital pictures with a component 
connection to the TV scart socket, no | never had one at 
home, the kit was far too expensive. 


| never received the £1m pounds either, perhaps | might not 
apply to be his business partner 


The commercial battle between the two systems fought it out 
until Sky took over British Satellite Broadcasting and 
renamed the company B sky B. Marco Polo 1 was sold and 
acquired in-orbit by Nordiska Satellitaktiebolaget in 1993, 
and operated until 2000 as Sirius 1 in the 5°E orbital slot. It 
was then moved to 13° West, and renamed Sirius W 
operating in an inclined orbit, Nordic Satellite AB expected it 
to be serviceable past 2006, although it was sent into junk 
orbit in May of 2003. 
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Marco Polo 2 (BSB 2) 


Marco Polo 2 was again acquired in-orbit by Telenor of 
Norway in 1992, and renamed Thor 1. It was located at 0.8° 
W until it was switched off in January 2002. However, in 
November 2002, it was moved to 7.4W, and was reactivated 
with digital test signals broadcasting towards Scandinavia. 
However, the end was near. Marco Polo 2 was sent into junk 
orbit in early January of 2003. 


Once Marco Polo and BskyB was no more, the kit was 
available as you would expect at surplus prices and | could 
not resist. The problem was D-MAC was no more - it had 
been superseded by D2-MAC a narrower channel system that 
allowed more channels. There were D2-Mac transmissions 
from France and Germany. 


The receivers could be converted and yes, both satellites 
received in the UK were circular polarised. One was clockwise 
and the other anticlock, but if you used the small BskyB dish 
as opposed to the Squarial, the polariser could be pulled out 
rotated and refitted to receive the other satellite. | think they 
were co-sited and | frequently popped out into the garden 
and rotated the plastic polariser to change satellite. Alas they 
are no more. 


The next step has to be a geostationary satellite with an ATV 
uplink and downlink and at the moment that looks like 
Qatar’s Es’hail 2 satellite. This will provide the first Amateur 
Radio geostationary communication capability linking Brazil 
and India. 


It will carry two AMSAT P4A (Phase 4A) Amateur Radio 
transponders. The payload will consist of a 250 kHz linear 
transponder intended for conventional analogue operations in 
addition to another transponder which will have an 8 MHz 
bandwidth. 
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The latter transponder is intended for experimental digital 
modulation schemes and DVB amateur television. The uplinks 
will be in the 2.400-2.450 GHz and the downlinks in the 
10.450-10.500 GHz amateur satellite service allocations. 
Both transponders will have broad beam antennas to provide 
full coverage over about a third of the earth’s surface. 


Es’hail 2 


This will we hope launch in 2018. So yes, we are more than 
50 years into satellite television and the story is still being 
written. 


eM. Ally, 


. ~ A 


Want to be notified when issues of CQ-DATV are published? 
Then join our mailing list. 
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Construction of a 23cm 1296 MHz Bi- 


Quad Antenna 


Written by Andrew Mosley VK1AD 

Reprinted with kind permission from 

https: //vklnam.wordpress.com/2017/12/27/construction- of- 
a-23cm-1296-mhz-bi- quad-antenna/ 

I’m enjoying the challenge of 23cm 1296 MHz homebrew 
antenna construction for SOTA purposes. My 23cm portable 
antenna collection includes: 


12el DL6WU Yagi 12dB gain - lightweight boom construction 
using a folded dipole 


6el DL6WU Yagi 9 dB gain - ruggedised all brass construction 
gamma matched, ideal for the Australian scrub bash 


and 


2el HB9CV Yagi 4 dB gain - all brass construction, useful 
lightweight option for local summits around Canberra 


23cm Bi-Quad Antenna 


This post demonstrates the method to constructing a 23cm 
Bi-Quad antenna which | plan to use for SOTA activations. 


The Bi-Quad is also Known as a double-quad antenna. 
Whilst | haven’t modelled the Bi-Quad against my 6el yagi, | 
understand the Bi-Quad gain is around 9 dB with a 60 degree 


beam width, happy to be corrected. 


All dimensions are in millimetres (mm). 
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Materials: 
e SMA female socket to RG-402 (solder type) 


¢ 55 mm length of RG-402 semi-rigid copper shield coax. 
Outer diameter 3.6 mm 


¢ Double sided copper clad PCB 
¢ 500 mm length of 2 mm copper wire (junk box) 


¢ 2 x 32 mm stand-off insulators. | used 7 mm diameter 
plastic sprinkler riser tube 


¢ 2 Cable ties 
¢ Solder 
¢ PCB enamel 


23cm Bi-Quad antenna dimensions 


Varying the space between the driven element and the 
reflector surface changes the antenna feed point impedance. 


Although the calculator shown below specifies a spacing of 29 
mm, | found a spacing of 32 mm produced the lowest VSWR 
at bili. 


For dimensions see: Changpuak Bi-Quad online calculator 


23cm Bi-Quad 
Antenna Dimensions 
- courtesy of 
changpuak.ch 


Note: D is the Distance from the Dipole to the Reflector 
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Method RG-402 3.6 mm semi-rigid feed line and SMA connector 
assembly 

Start with a blank double sided PCB 300 x 250 mm. Mark out 

a rectangle 231 x 116 mm to form the antenna reflector. 


Trim the RG-402 coax to expose the center conductor 


Double sided PCB - antenna reflector marked out Driven element 
231x116 mm 
| had on-hand a 500 mm length of 2 mm copper wire found 
Reflector cut to size 231 x 116 mm. Drill a 2 mm hole in the in the junk box. 


center of the reflector. 
Fold the wire at right angles to produce two 56 mm quads, 
remove any excess wire. 


The center fold of the two quads forms the antenna feed 
point. 


The two open wire ends are soldered to the RG-402 copper 
shield. 


| will use emery paper to remove the build up of oxides. After 
construction is complete | will soray the assembled antenna 
with a light coat of non-conductive PCB enamel. 


Left: Mark out the center of the reflector and drill a2 mm 
pilot hole. 
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Feed line SMA Connector 


Prepare the RG-402 for the female SMA connector. 


Bi-Quad driven element with wire ends meeting in the 
middle 


Drill the reflector center hole (3.5 mm) or use a taper ream 
to match the outer diameter of the coax, aim for an 
interference fit. You may have other ideas or options on your 
choice of coax. 


Driven element cleaned with emery paper 
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Assembly 


Next, the driven element is positioned before soldering, you 

need a spare pair of hands! Before soldering make sure the 

spacing between the quad ends and the reflector surface are 
the same. The driven element must be parallel to the 


Position the center of the driven element for soldering 
to the coax center conductor 
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The picture below demonstrates the center of the folded Bi- 
Quad is soldered to the coax center conductor. The two open 
ends are each soldered to the shield. 


Driven element soldered in place 


Test for 50 ohm Impedance 


At this stage connect the Bi-Quad antenna to a suitable 
VSWR meter and a low power 23cm transmitter or if you 
have one a microwave antenna analyser. 


To find the lowest VSWR reading slide the driven element 
assembly through the reflector center hole. For my assembly 
the lowest VSWR reading corresponded with a spacing of 32 
mm. 


Next cut two 32 mm lengths of sprinkler riser tube to form 
two stand-off insulators, test and trim to the length as 
required. 


Drill two holes in the reflector to align with the quad ends. 
See my pencil markings on the reflector surface. 
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Mount the stand-off insulators and secure the driven element 
ends with cable ties. 


Next check the VSWR reading a second time. 


If the VSWR hasn’t changed solder the RG-402 copper shield 
to the reflector surface. Repeat on rear side where the shield 
extends through the hole. 


I. 2 


View of the driven element and coax feed line. Driven 
element ends are supported by plastic stand-off 
insulators 


You have the option to mount the SMA connector flush with 
the PCB, | chose to extend the feed line though the board by 
20 mm. 


The space behind the reflector offers options for portable 
mounting. 


For permanent outdoor mounting arrangements, you may like 
to enclose the antenna in a UV resistant plastic box. 
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23cm Bi-Quad antenna assembly finished! 


att (NTT 


23cm Bi-Quad assembly side view 


23cm Bi-Quad assembly top down view 


Thanks for reading this post. Good luck with your 23cm 
antenna construction 


Post update - Thursday 28 December 2017, | used this 
antenna from SOTA peak VK2/ST-005 Webbs Ridge @ 1308m 
ASL heavily wooded by Eucalypt and Wattle trees. 
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With the help of Matt VK1MA located in Canberra at a 
distance 24 km (shadowed by a 1200 metre mountain peak) 
this antenna produced a 1 S-point difference over my 6el 
brass yagi, signal report was 5-8. 


| know the test is subject to all sorts of variances including 
the density of the local bush scrub, rugged terrain and the 
potential for signal path changes, however it was useful for 
me to test the Bi-Quad antenna in a real world scenario. 


|’m very happy with the outcome, it passed the Aussie Bush 
Scrub test! 


The following photos demonstrate the density of the bush 
scrub on mountain peaks around Canberra. We have very few 
green rolling hills free of obstruction. 


When | have the opportunity | will test the antenna along a 
point-to-point signal path between two distant peaks free 


from terrain obstructions. 
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My next challenge is to design and build a bracket for 
mounting on a camera tripod. 


Photos and drawings: © Copyright 2017 Andrew VK1AD 
Published: 27 December 2017 (Last Update: 29 December 


2017) 
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Decontis dtv tools DVB-T/S 


measurement, analysis and monitoring 
software 


Written by Drew Wollin VK4ZxXI 


Introduction 


There has been a lack of good DVB-T monitoring software for 
both TX monitoring and RX measurement, unlike DVB-S that 
has Tutioune. | came across a commercial grade package 
from Decontis that is relatively inexpensive and uses a cheap 
USB-T dongle. While comprehensive, it is not particularly 
easy to use, but is network-based. | have managed to get it 
going and plan to use it for TX power amplifier modification 
and monitoring. My favorite element is a proper constellation 
chart. 


Other software and hardware 


The available DVB-T measurement, analysis and monitoring 
software is limited. CrazyScan2 for terrestrial/cable DVB- 
tuners https://sourceforge.net/p/crazyscan/ wiki/Info/ uses 
PCTV USB tuner. The other alternative is to use a TV tuner, 
which gives MER and BER, but not constellation diagrams. A 
standalone TV installer instrument can be used, but good 
ones are expensive. Professional equipment is very 
expensive. 


For DVB-S there is the excellent Tutioune: 
http://www. vivadatv.org/page. php?p=tutioune-en 


Decontis 


Decontis dtvtools is an excellent DVB analysis and monitoring 
software package. It is available for DVB-T, DVB-S and 
others. 
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It is complex, commercial grade software but relatively 
inexpensive. http://www. decontis.com/ 


The DVB-T bundle, comprising SAMalyzer, SAMcorder, 
SAMitor, SAMbuddy-RF, SAManalog, SAMager-Agent, and 
SAMrack, is shareware and 50 € to buy. It is amazing value. 


There is virtually nothing on the web on how to use it. A non- 
English YouTube is helpful. 
https: //www.youtube.com/watch?v=T08c2yv8Mel 


There are manuals for each module but none are particularly 
useful for setting the package up for first time use. 


The sequence to use it is to install everything and connect a 
supported TV tuner. Start SAMcorder, use default settings and 
read the manual, scan your local TV stations and select one 
frequency. Use IP stream as output. Starting services will 
bring up another SAM window, select one frequency/stream, 
open to show channels. Clicking a channel will bring up 
SAMitor and the TV picture. Start SAMbuddy-RF and open 
both links to start analysis. Click constellation and start it to 
give constellation diagram. Then sit back in awe if it all 
works! 


Use other components as desired, it helps to read the manual 
as it is complex software. 


Issues 

The software is limited by the tuner in terms of bandwidth. 
My interest is high quality DATV on 70cm and can use 7 MHz. 
| use a PCTV TripleStick 292e USB that can do 6, 7, and 8 
MHz. 


Generally, dtvtools only supports tuners which support 
Microsoft DirectX BDA technology. 
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It is possible that the HiDes RX dongles might work as they 
are BDA. | quickly tried an old UT-100D with no success, but 
| am fairly sure it was the wrong driver. It unsuccessfully 
scans the device. | will investigate further later. 


The software is available as a DVB-S bundle. | haven't tried 
it. It is hard to beat Tutioune hardware and software. 


SAMcorder has an ASI input and a IP stream output which 
may be of interest to some. 


For compatible tuners see p6 of SAMbuddy-RF. Others may 
work. Generally, dtvtools only supports tuners which support 
Microsoft DirectX BDA technology. 


| use a PCTV TripleStick 292e USB. It is a pretty amazing 
device, like most tuners, a SDR frontend. 


SS iW 
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Sinclair Spectrum 


Written by Dr John W Lannigan G8TDU 


There is an old saying, “What goes around, comes around” 
Generally an idiom meaning that some things will come full 
circle. Whilst this may be true of many things, one would 
hardly expect this to apply to a vintage computer that many 
of us ‘oldies’ remember with fondness, our own grown 
Sinclair Spectrum but strange as it seems, its true. 


Return ofthe _ 


tie 


Roe, 


sm" 


~<Spectrum. - . 


"Ntep 


Many years ago, during the cold war in the former Eastern 
Bloc, many computer designs were copied, and mass 
produced for the people. One of these designs was in fact the 
48K Sinclair Spectrum, our first colour computer, and these 
clones became very popular, the same as they did in the 
West. The life of the clone Spectrum however, lasted much 
longer in the Bloc, simply because of economics. 
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Out of all of the Spectrum clones, by far the most popular 
was, and still is, the Pentagon, whose name was derived from 
the odd shaped corners of the PCB. 


The Pentagon still has a huge cult following over in Eastern 
Europe, where it has undergone many revisions and 
upgrades, and the latest revision dates back to 2014, where 
this version of the Spectrum has now been given a dose of 
steroids and boasts a huge range of features including 128K 
of RAM, AY8910 sound card, better video whilst still retaining 
full compatibility with the original Spectrum Software and 
hardware add ons. 


This latest version, the Pentagon 128 also fully supports 
Floppy Disc with Trdos, other possible options are HDD 
support, Centronics interface, extra extended graphics 
modes, real time clock, 4Mb RAM, turbo speed at double the 
clock, to name but a few. 


When | first got my hands on my 16K Sinclair Spectrum back 
in the early 80’s | could see many advantages and uses for it 
in Amateur Radio. | modified my Speccy video output by 
adding a buffer and stripping the sync to provide Genlock for 
2 monochrome camera’s. | could fade between either camera 
or the Spectrum video output to add colour and subtitles to 
my video content. | spent countless hours in the shack with a 
hot iron, and produced many peripheral |/O boards for my 
system, happy days and many fond memories indeed. 


Vintage and Retro computing is becoming a big business now, 
and its hardly surprising to find that these original Spectrum’s 
are now fetching well into 3 figures. 


| was surprised to discover on a well Known auction website, 
sellmyretro, that one enterprising Russian gentleman Vialiy is 
selling the latest Pentagon 128 kit with a full set of parts and 
a very professional screen printed PCB for just $99 (£71) and 
it didn’t take me long to order one and pay by PayPal. 
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This Spectrum clone can be found here.... 


https: //www.sellmyretro.com/ offer/details/ pentagon- 128- 
rev.-2014-russian-sinclair-zx-spectrum-clone- diy-kit- 10942 


And my new support group for the Pentagon 128 on 
FaceBook can be found here.... 


https: //www.facebook.com/groups/2010022152575001/ 


Meanwhile, | feel like a kid again, waiting for the kit to arrive. 


Over the next few weeks, | will be featuring the build and 
getting to know the computer in the support group, and 
maybe here. 


So whilst it may be true, that what goes around, comes 
around, in this case, its collected a few goodies along the 
Way. 


Happy Computing. 
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DATV-Express Project - November 


update report 


Written by Ken W6HHC 


The entire DATV-Express Project Team recently met by Skype 
and decided that there is NOT enough interest in the DATV- 
Express boards that have sold out to build another production 
batch. The project team declared an END OF SALES policy on 
November 28. The main reason is that lower-cost products 
(ADALM-PLUTO and Mini-LimeSDR) will most likely become 
available very soon. The Analog Devices ADALM-PLUTO SDR 
Tx/Rx may become available again in first week of January 
2018 at a price of US$100 or US$150. The mini-LimeSDR 
Tx/Rx from Lime-Micro is rumored to ship in mid-January at a 
price of US$140. Both of these new SDR boards will be lower 
priced than the DATV-Express Tx-only board (US$300). 


Ken W6HHC reconstructed the main mile-stones in the DATV- 
Express project. 


e At TAPR conference DCC 2009-October presentations, Art 
WA8RMC made statement that he could design a low-cost 
DATV transmitter board..but needed help from a software 
ham. 


¢ In June, just prior to the TAPR DCC 2010, Charles G4GUO 


sent an e-mail to TAPR board-of-directors explaining he had a 


concept for a SDR DATV-S exciter board..but needed help 


from hardware hams to design PCB and build the PCBA. Could 


TAPR help. 


¢ Mark WB9QZB of TAPR board contacted Ken W6HHC about 
Charles’ request. Ken contacted Art about the 
opportunity..then confirmed the interest back to G4GUO. 

¢ During TAPR DCC 2010-September presentation, Ken 
W6HHC announced the formation of a low-cost DATV 
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Figure0O1-Original DVB-S DATV-Express concept from 
G4GUO in 2010 

transmitter project, but put out a request for a Printed Circuit 
Board designer. Tom WB6P responded he could help with PCB 
layout and files for manufacturing. 
¢ 2010-September - first DATV-Express draft schematic 
(AutoCAD) was reviewed by the project team. 
e 2011- October - first prototype DATV-Express board files 
released to manufacturing to allow prototype testing of 
hardware and software to begin. 
¢ 2013-October - first batch of production PCBAs assembled 
and tested. 
¢ 2014-February - first software v2.01 for ubuntu O/S 
production-released.. first DATV-Express board sold. 


Page 22 


Analog Devices 
ADRF6755 
(100 MHz to 2.4 GHz) 
MiniCircuits 


Analog Devices 
Cypress AD9767 
CY7C68013A-100AXXC Altera Cyclone ll FPGA Dual-DAC 


CTL & Programming 
EP2C8T144C8N 1/2 of ve 


— Extract USB Data DAC oF 
USB2 __sus, SortintolandQdatastreams > |-stream —> “\ —> 
Contoller Yee | 
a 
CLK 


FIR Table 
Buffer (FIFO?) | and Q?? 


16Q 
streams 


(14-bit bus) 


Analog Devices AD7992-0 


FigureO2 - Final Block-Diagram of DATV-Express 
Exciter Board 

e 2014-April - experimental software for ARM-based 
RaspberryPi-1 and ODROID 
¢ 2015-J anuary - G4GUO was able to demonstrate power of 
SDR technology by adding ReducedBandwidth-DATV (RB- 
DATV), same hardware board...just SW changes. Not only 
DATV signals were reduced to <0.5 MHz, but other users 
demonstrated the improved S/N with narrow- BW. 
e 2016-November - first experimental software v1.19 for 
Windows O/S released and eliminates need for the Hauppauge 
video-capture dongle. 
e 2017-November - END-OF-SALES is announced. Support 
will continue. 


Charles G4GUO continues working on RECEIVING DVB-S2 
protocol with the PLUTO-ADALM unit in Linux software. So far, 
Charles can now decode 1.5 MSymb/sec using an expensive 
CUDA graphics card from nVidia to provide hardware 
acceleration of the LDPC algorithm. 


Note that this need for a GPU accelerator does not exist if 
receiving DVB-S protocol. 
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4 A Pine Fe tsa? 3 
FigureO3 - Mock-up of MiniTioune-Express hardware 
with cover 


Finally, Art WA8RMC reports that the first prototype PCB 
blank boards have been ordered for the MiniTiouner-Express 
version of the MiniTiouneV2 board design have order and will 
be available in mid-December. The hardware is intended to 
use the DVB-S/S2 analyzer/receiver MiniTioune software 
developed by Jean Pierre F6DZP. The intent is to produce a 
smaller and assembled and tested version of the Serit NIM 
PCBA design at an affordable price. 


The DATV-Express team members feel proud of the small 
contribution of DATV-Express boards that they made to DATV 
and SDR technology and ham radio. Other hams and other 
teams will continue to improve these ideas forward. Thank 
you for your support over these many years. 


“Project speed set to slow” .... de Ken W6HHC 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


Essential Ham Shack tools and supplies 
- from Amateur Radio magazine (Wireless Institute of 
Australia journal) October 1933 


SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSO SSO SSS SS 


: HAM HARDWARE 
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% Sievert’s Petrol Blow Lamp. ~ 7, 2 r pes v y) 
% Capacity 1/3rd pint. No pump - pie LL 
4 required. Needle valve elimin- ‘ F : ee 
% ates the use of prickers for the ‘= g re. | , 
e nipple. Price, 8/6. —_s 


Diagonal Cutters. 
German, 1/3, 1/11; Swedish, 3/- 
Spintite Set. 
With 3 sockets, taking 4in., « 
5/32ndin., *sin. Nuts. 3/6 set. 
Metal Thread Screws. 
All sizes and shapes. 
Copper Wire. 
Special Hard Drawn for Aerials, 3 
14 gauge. 
Sets Twist Drills. 
vein. to ¥sin. 1/6 set. 
Copper Tube. 
Suitable for Tank Coils, Sheet ¢ 
Aluminium, all gauges. Cut to ¢ 
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Editorial 


It’s our 5th Birthday. Our first 
magazine was published in February 
2013, so perhaps it’s time to pause 
read what we set out to achieve and 
review if we have met or are meeting 
our objectives. 


ATV has always been the poor relation 
of ham radio. Every country has a 
national ham radio body delivering a 
monthly magazine, with full time staff 
and a budget to match, provided by a hefty membership fee. 
ATV is an input to those bodies, but is small, often one page 
per issue, sometimes less. 


For ATV to thrive it needs more and a publication with a world 
focus that also appears every month. 


You might ask 'can we deliver that'? Well so far so good. 
Technology is on our side and e-publishing means we can. 5 
years ago we floated this idea and met with resistance. The 
initial attempt was to focus an existing ATV magazine to 
make it happen and we lost the day. 


So we set out on a lonely road to prove it could be done, with 
a very small team, no resources, just an idea. 5 years later 
we are still in production and delivering a broad spectrum of 
ATV articles. It has been harder work than anyone imagined, 
but has ATV benefited is the question? 


Our download figures have at time surpassed our wildest 
dreams and the stats record that several issues of CQ-DATV 
have passed 10,000 downloads, so clearly we have readers, 
we can measure that, but not every issue enjoys that level of 
success. So what excited people about those particular 
issues? 
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Well to be honest, we do not know! CQ-DATV articles have 
been broader ranging than any ATV magazine from film 
making to lessons from history on the development of 
television, but also including many home construction 
projects. You name it we have covered it! We have been 
reprinted in other ATV magazines, so we must be doing 
something right. 


We started in issue one with the construction of a 1OGHz ATV 
repeater GB3FY and tracked it over several issues as it 
evolved recording the success and failures. It’s still on the air 
today and has, like most ATV repeaters, developed an ATV 
community around it. Although it was analogue in an 
increasingly digital world, it did break new ground using a 
YIG based transmitter. 


We did not reject digital and by issue 10 Jan Panteltje was 
showing us how to use the Raspberry PI to generate DATV. 
Since then others have also followed us down this route, but 
CQ-DATV was there first. 


Home construction has been a cornerstone and hardly an 
issue has passed without John G3RFL turning on the home 
etcher and producing everything from power meters to a 
dummy loads and aerial rotators. We have seen his proposed 
project list for the future and yes, the best is yet to come. 


We have started micro corner and carried out a whole range 
ATV experiments using off the shelf micros costing less than 
£5, have revisited |2C for those of you old enough to 
remember it the first time around and have looked back on 
TV history from the instigation of colour Television 50 years 
ago in the UK, to the birth of television news from airborne 
vehicles. The list is endless. 


Our library is open to all and if you missed any of these items 
please feel free to download a back issue or download the 
ever growing omnibus of all our back issues. 
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This issue we have opened up a 5.6 GHz feature so we can 
explore TV communications using some of the inexpensive 
modules that are appearing. It might be the future, it might 
not, but if we don’t try we will never find out. So yes we have 
worked hard and done more than just survive as a 
publication | hope we have proved that e-publishing works 
and has provided ATV with its own monthly publication that 
could not have been done any other way. 


Where do we go from here? Well we would hope others would 
see the light and we could work together to generate one day 
a single ATV world beating publication producing something 
that could be read in every country interested in ATV 
technology. Our team is small, in fact too small. We need 
more contributors, editors, writers and ideas people,. We 
have the platform so why not come along and join us. CQ- 
DATV will be all the richer for your input. 


So here’s to the next 5 years and a brighter future for ATV 
not just in the UK but across our shrinking planet as we push 
the boundaries of communication taking our hobby with it, 
starting this issue with: - 


John, G3RFL’s, TFT aerial polar diagram plotter, based on his 
successful dinner party and introduction to a lazy Susan. John 
is and always will be an engineer and his take home points 
from this dinner party, that would be different to other 

diners. 


Mike is still looking at the excellent VMIX Switching & 
streaming software and external controls delivered by various 
hardware devices including USB connected switch panels, 
MIDI controllers and also via Ethernet 


Trevor has been looking at the festoon of video connection 
options from Yellow, Red and White phono sockets 
(sometimes called RCA connectors), SCART connectors, S 
Video and HDMI, but recalls this wasn’t always the case as he 
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explains and how they evolved to suit emerging requirements 
is interesting 


Ken has produced his DATV report and this issue it kicks off 
with Art WA8RMC results with his first hand-soldered 
prototype unit using MiniTiouner-Express PCB blank boards. 


We have an interesting article on Mesh and its use in 
repeaters that first appeared in the ATCO newsletter 


Tim G4WIM has written an update on his interesting ATV 
repeater GB3FB 


Chris Leviston MOKPW has started our 5.6 GHz corner using 
modules that cost around £8 from china, yes you did read 
that correct £8 it’s not a typo, working with Nick GOHIK they 
have been exchanging pictures and we have the full story in 
this issue, more on this band in coming issues. 


So as we always Say sit back and enjoy CQ-DATV 56 


CQ-DATV production team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 
liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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News and World Round-up 


Minitoune Express from USA less than $100 
built 


Wed Jan 10, 2018 3:30 pm 


| just wanted to confirm that “Yes, the MiniTiouner-Express 
hardware unit will be available soon (within a few weeks) 
fully assembled, tested, and with a cover for US$75 + 
shipping (+ VAT where applicable)". Shipping within USA is 
US$7.00. International shipping outside USA is US$34. 


iTiouner- °°! 
xpress 


DVB-S/S2 
Receiver/Tuner/Analyzer 


www.datv-express.com 


MiniTiouner-Express first pre-production unit with 
cover 


Six “first-article pre-production units” have been built by 
robots. Art WA8RMC reported that the solder- paste-mask 
needed to be adjusted under one regulator IC (too much 
solder paste had been applied). | will begin finishing a 
preliminary User Guide as soon as my MiniTiouner- Express 
unit arrives in the mail for me to begin testing. 

Differing from Noel G8GTZ’s earlier understanding in this 
thread, the MiniTiouner-Express hardware is intended for 
anyone world-wide who does not already own a MiniTiouner 
unit or does not own a MiniTiouner unit with DVB-S2 
capability and wants a lower cost unit that is already 
assembled and tested. 73...de Ken W6HHC 
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New BATC web site 


We are currently beta testing the new 
website which includes web site, 
ecommerce shop, membership database 
and integrated streamer. 


The beta site can be found here: https://beta.batc.org.uk/ 
We are looking for members to be involved in the testing 
program over the next 10 days - if interested, please PM me 
at chair@batc. tv 


Sad to say that although it is a 'new' site it still relies on old 
outdated technology ie 'flash' is required to view the streamer 
which means that it is unusable on Apple and Android 
devices. Also, anyone with concerns over their PC security will 
have disabled it in the chrome browser as a matter of course 
- ED. 


Repeater progress 


Work on the GB3FB and FT repeaters for the Fylde coast has 
been progressing steadily albeit with a small pause over the 
Christmas period. All of the equipment is now in place and 
connected. 


Initial tests indicate there’s still some work to be down to 
improve the antenna situation as the 1.3GHz Alford slot is not 
working as well as we’d like coverage wise, thus we plan on 
trying out a couple of these small yagis One pointing North 
and another pointing South East - not much point wasting RF 
energy into the Irish sea. 


We still await the OFCOM approval for GB3FT but in the 


meantime can carry out these 1.3GHz antenna experiments 
under clause 10 / G3WGU. 
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The 3.4GHz slot (for GB3FB) and the vertical dipole The 13GHz tx, the rx module and 3.4GHz PA all 
for 144.750MHz DTMF control located in the loft space of G3WGU the repeater 
keeper 


The 3.4GHz tx for GB3FB needs a small tweak as the PSU is 
at 14.1V which means the control firmware shuts down the 
PA as can be seen in picture 143. Fingers crossed the 3.4GHz 
TX will be on air shortly once this bug is sorted out. y 


The 146.5MHz rx is working well (and being streamed to the a. 

VIVADATV.org website) - Tony G4CBW was able to access it ) ~ | 
from over 100km away. The same signal is also streamed to 4_ 2 
the BATC website. 


All in all, quite a lot going on DATV wise on the Fylde coast 
and hopefully will create still more activity in the future. 

Want to be notified when issues of CQ-DATV are published? 
73 Tim G4WIM Then join our mailing list. 
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Basic VMIX Software IR Remote 


Controller 


Written by Mike G7GTN 
Introduction 


As we all know the excellent VMIX Switching & streaming 
software can be externally controlled by various hardware 
devices including USB connected switch panels, MIDI 
controllers and also via Ethernet. | wanted a very simple 
system that allowed IR control of the most basic features. For 
me this was to be basic switching of sources, Testcards and 
captions. Your limitation would be your imagination and also 
how many buttons you have on the remote that you actually 
want to use. What happens on a decoded IR Button is fully 
configured by the user via the VMIX setup shortcut control 
facility. 
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Hardware 


Using one of the eBay ATTINY85 USB based boards alongside 
one of the standard 38KHz IR detectors to decode NEC IR 
Protocol the hardware is very modest. Connections are as 
shown in Figure 1 the data pin from the detector being 
connected to I/O pin PBO on the processor module. The 
power supply for the detectors +5V and GND are taken 
directly from the three way power connector. My finished 
project was housed in a Hammond 1551GTBU project box (50 
X 35 X 20MM) | fitted an optional 3MM LED on I/O PB1 via a 
220Q resistor to indicate that the unit was actually being USB 
Powered and hence ready for use. 


TSOP2838 
VS1838B 


MECHANICAL DATA 
Pinning 
1= OUT, 2= GND, 3 = vg 


FIGURE 1 
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Ardunio | DE Setup 


With the standard Ardunio IDE installed next we need to 
retrieve the Digispark libraries to work with the ATTINY85 
module. This can be found using the link supplied. Next you 
need to download & install the Windows drivers again from 
the link supplied. Once completed you will see the dialogue 
box depicted in Figure 2 


Device Driver Installation Wizard 


Completing the Device Driver 
Installation Wizard 


The drivers were successfully installed on this computer. 


You can now connect your device to this computer. If your device 
came with instructions, please read them first. 


Driver Name Status 


/ Digistump LLC (usbser)... Ready to use 
V libusb-win32 Digispark B... Ready to use 
V libusb-win32 DigiJSB (0... Ready to use 


Bach Cancel 


Figure 2 - USB Drivers Correctly I nstalled 


All the listed USB driver files should now have a red tick mark 
against them to indicate a successful installation. | did have a 
small USB Connection issue which | resolved by reinstalling 
the drivers again from scratch. 
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Discovering your Remotes NEC codes 


To get the required NEC codes uncomment the line #define 
ShowNEC using a text editor for the display press all required 
buttons. These will be returned as Binary values which we 
need to convert back to decimal. Shown in Figure 3 is a 
sample from the output that | obtained using the small MP3 
remote control. These button numbers now need to be fed 
back in to the Case statement section. 


MP3 Type Remote Control 


CHANNEL r— CHANNEL—, 
C00 =«° 
rreeav NEXT PLAY/PAUGE rranyv NEXT PLAY/PAUSE 

44 40 43 


07 15 D9 


16 19 Od 
0C 18 & SE 
08 1C SA 
42 52 4A 


~ J - T-T - e 
660060 
66660” 


Figure 3 - Hex values which are returned from MP3 
Remote Buttons 
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switch (key) // Decode « Send user shortcuts to VMIX [BEd Settings 


{ Surface | Shuttle PRO Joystick 

case 12: DigiKeyboard.sendKeyStroke(4); break; // Send A a =~ pogo 

case 8: DigiKeyboard.sendKeyStroke(7); break; // Send D ae = = = 

case 24: DigiKeyboard. sendKeyStroke(5); break; // Send B 

case 28: Digikeyboard.sendKeyStroke(8); break; // Send E 

case 66: Digikeyboard. sendKeyStroke(10); break; // Send G 

case 74: Digikeyboard. sendKeyStroke (12); break; // Send I 

case 62: Digikeyboard.sendKeyStroke(1l); break; // Send H | 

case 90: Digikeyboard.sendKeyStroke(9); break; // Send F | 

case 94: DigiKkeyboard. sendKeyStroke(6); break; // Send C | 
} 
Firmware nas ca Cone ane WD) Stings Templeton 
Using the Ardunio IDE and the Digispark USB keyboard . — ei = 
functionality library we programme the ATTINY85 module to 
send keystrokes using the Human Interface Device (HID) Figure 4 - Sample VMI X settings shown for three user 
commands. shortcuts 


The smaller MP3 type remote control sends the button codes 
in NEC IR format of 32 bits at a time. 


In this project | setup the keys from (A - |) within the VMIX 
settings section to perform the required functions. So 
pressing a remote button from Zero through Nine provides 
the corresponding action. 


The file VMIXIR.ZIP is available from the software download 
page. 


VMI X Setup 


From VMIX Settings you need to select the Shortcuts section 
and then the Keyboard tab. Then you select the shortcut key 
from (A - |) and assign the action you would like this to 
perform. Pressing the OK Button will save the shortcuts that 
you have now setup. 
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For around £4.50 (including the project box) you can create a 
useful VMIX IR Controller with parts readily available from 
many eBay sources. With the current firmware the processor 
is 67% full. As long as you are able to decode the 38KHz 
codes for the remote you wish to use, then you decide what 
action each button will then perform. 


\ 
\ 
* 
\ 


a 


In dit noepmer: \ , 
Meer 10GXz uit de oude doos 

» Externe PTT Yadicatie in Family Mode 
Veel aandacht veor TV-ontvangsten 

» Bonaire heeft haaheerste repeater! »- \ 
Meer HF Weak SignaNQag info “ \ 
En uiteraard nog heel vesl meer... 


» 


° ————————— 


CQ-DATV.MAGAZINE IS SO 
_MUCH BETTER WITH YOu! 


| 
| 


IF YOU HAVE A PROJECT IDEA OR PROPOSAL 
| PLEASE CONTACT THE MAGAZINE EDITOR | 


—_ 


Prijs / Price € 0,00 / $ 0,00 


editor@cq-datv.mobi 


ah = 
0 ———— —— 
ss AOD 


CQ-DATV 56 - February 2018 Page 9 


Ham MESH Status in Central Ohio Enter ATCO in Mesh 


In the Spring of 2014 at one of our Saturday Breakfast 


From the ATCO Newsletter, J anuary 2018, discussions, the topic came up on how ATCO could attract 

http: //www.atco.tv new (read young!) members to our club. We had already 
accomplished being the first North America Digital ATV 

Over the last 3 years, Ham Mesh has grown in number of repeater. Since the majority of the Breakfast participants 

stations, activity and applications in the US as well as Central were “Techie” by nature, we chose this path instead of the 

Ohio. This exciting mode of operating is another form of the “Social” path to gain new members (ATCO still has this 

Digital evolution all around Amateur Radio. Packet, PSK 31, problem today!). During our brainstorming, MESH was 

DATV, DMR, System Fusion, D-Star, JT 65/9 and LT 8 digital suggested as technologies that may help ATCO grow in future 

modes are all good examples. years. The first problem was very little was known in our 


group about MESH! As Techies, we could learn! 
The great enabler for these new modes is computing power in 
PC or embedded in the radio (like DMR, System Fusion). Present Day Mesh in Central Ohio 
Amateur Radio is better as a result. 
Figure 1 is a Snapshot of many of the full time Nodes that 


A little history have registered with AREDN and displayed on their website. 
Nodes used mobile (AA8XA & W8RUT have full time mobile 

Before 2010, a Texas group formed Broadband-HamnetTM Nodes), portable (mostly used during ARES events) and 

(BBHN) to focus on writing software to run on the ever- experimental (Like the Solar powered, e-Bike, “Node ina 

popular Linksys WRT-54G Routers. This effort was quite bag” Nodes) are not shown. 

successful and many Hams got started on Mesh using the 

Linksys routers and the BBHN software. Many of the early 31+ Nodes in Central Ohio 

technical standards and terminology created by BBHN are still 27 Shown.on AREDN Map Below 


www.aredn.org/content/aredn-map-0 


in use today. 


An Amateur Radio Group called Amateur Radio Emergency 

Data Networks (AREDN.org), with many of the same BBHN 

developers was formed to focus on Ham EMCOM. AREDN Figure 1 
began using a sub-set of a new hardware/software platform 

from Ubiquity Networks (www.UBNT.com) in 2015. 


AC8YE/KCBADU AC8XP-Otterbein(3) 
AREDN Software takes advantage of a number of these abe ee Sane 
outdoor rated, High Power devices (aka Nodes) which can be fs = 
used on part 97 Ham Frequencies to avoid the part 15 . AGN 


interference of normal routers. 
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Also, not shown is K8OC-Portable (Otterbein College club call) 
operated by AC8XP from various locations around campus. 
We hope to interest some of the students at Otterbein. 


The Nodes with call signs N8DCA (Delaware County ARES), 
AA8XP Gahanna, WR8ATV are on towers 120 feet to 180 feet 
tall with WR8ATV (co-located with the ATV Repeater) at 650 
feet above street level. 


More high place nodes are needed, with Nodes in Westerville 
and Upper Arlington in the planning/approval stage. We do 
need more tall sites in the other (mostly south of I-70) 
suburbs so if you know of any, please let me know. 


Mesh Applications Running in Central Ohio as of Jan 2018 


WRSATV-ATCO mesh status 


Transmit Video Meewh mt recy 1G AO Vettes Service 
from Mesh to | ™ rar Text Messaging- 
Mesh Chat 


ATV repeater 


WRBATV Video | T=mmmame 
3 Bands teen — 


Large Server: 
Web Store 


Figure 2 
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TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 
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By John Hudson G3RFL 


Ok so it was one of those posh dinner parties, | had seen 
“Pretty Woman” | was well on top of which knife and folk to 
use for which course, but what really took my imagination 
was the revolving table centre piece, J ulia Roberts never had 
to deal with one of those in the film. 


It was a clever piece of construction, using the top of an old 
beer barrel, that somehow | was not involved in the emptying 
of, but you cannot win them all. When the table was clear 
and the guests had moved to another room, | did sneak a 
look underneath to see how it revolved and well it was quite 
simple. It had a manufactured bearing built on two plates 
that could be adapted to almost any surface. 


Ok so | had to pump my host for the name of the device, 
what to search on and for those of you like me that perhaps 
do not move in these circles and have not come across one 
before, it’s called a Lazy Susan. 


It was the solution to a problem | had been working on, 
plotting on an LCD screen, polar diagram of an small aerial. 
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| had already covered the bare bones of this article in CQ- 
DATV 54 as an RSSI power level detector using the AD8313 
chip to detect RF from 0 to 8Ghz and actually to 10.5 Ghz. 


The next stage was to be able to rotate the aerial or any 
other piece of kit through 360 ° and plot the result onto an 
LCD screen and here was the solution to the rotating part of 
the problem, if it could be interface to a stepping motor, 
something that was not covered on the website for these 
Lazy Susan devices, but if was, then there would be nothing 
to invent. 


So | added a stepper motor with what can only be described 
as a direct drive. Just some simple joinery below the turn 
table. the actual woodwork was an old TV table with centre 
shelf removed the direct coupling was via a bolt and a spring 
shaft coupler from eBay. 
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Motor Shaft 6mm to 10mm J oint, no drilling required 
on this version 


| did have to drill out the spring coupler to fit the stepper 
shaft, which again surprised me, obviously designed for a 
smaller motor like the one Trevor chose for his aerial rotator 
project in CQ-DATV 46. 


This worked well as | was unable to find an empty barrel 
anywhere, they were all supplied full and although | did have 
a solution to that, | resisted. The top of the turn table 
required some way to mount the aerials under test. My 
solution to the problem was a small vice. 


ae. 


The 3D printed aerial from CQ-DATV 35 
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Stepper Motor Driver Module 


The next problem was the stepper motor driver and this was 
a custom module available on eBay, there are a lot to choose 
from but | went with TB6560 CNC 3A Router Single 1 Axis 
Controller Stepper Motor Driver Module. 


At under £4 it’s not worth putting something together 
yourself. 


1. Working voltage DC 10V-35V.you are advised to use DC 
24V 


2. It use high speed light lotus root to sure high speed with no 
step out 


3. There is low pressure off, stop when overheating or strong 
current 


4. The rated maximum output: +3A?Vpp 3.5A. 


5. Suit for two-phase/four- phase/six-phase, stepping motor 
under 3A current, but not suit for stepping motor higher than 
3A. 


6. Half a stream automatically 


7. Subdivide: synchronizing, half step,1/8 step,1/16 step,16 
divide at most 


8. Size:50x75x35mm 
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| was surprised that rotating the turntable did not require any POLAR PLOTS 
great current from the stepper motor driver, this may have 3.5" TFT LCD DISPLAY 
been due to the rather smooth running bearings, my good 
joinery or just the light equipment under test, coupled with 
the light duty cycle of a single rotation to produce a plot. The 
stepper motor has a lot of grunt and so will cope with stiffer 
bearings and or heavier kit, having power in reserve is always 
useful 


STEPPER DRIVER 


At some point the wood working and the pre made modules 
come to an end and you have to get your head around 
designing the electronics, writing the software and making 
the project work, to that end this is what | came up with. > TB6568 
The TB650 provides sufficient current gain that the feeble 
outputs of a DSPC30F4012 can drive it direct, so all that was 
required was for me to write the software to control the 
rotation, what can possibly go wrong, well there were one or 
two attempts but | never let PIC code defeat me. 


ENABLE DIR STEP 
G-O 9 9 O Q 


Once | had the table rotation part of the code written | could 
turn my attention to the display. This was something | 
frequently done in the past on several CQ-DATV projects, 
using the same TF LCD display. | have the display set to 320 
X 480, | can only have 160 pixels full 30dB range | think it’s a meee et 
good enough. @.5 ¥ TO @y OUTPUT 


DC= DATA/COMMAND DATA= | 


The RF pickups based on the AD8318 that was covered in 
CQ-DATV 54. The device was purchased as a complete 
module. 


This is a demodulating logarithmic amplifier, capable of 
accurately converting an RF input signal to a corresponding 
decibel-scaled output voltage. It employs a progressive 
compression technique over a cascaded amplifier chain, each 
stage of which is equipped with a detector cell. The device is 
used in measurement or controller mode. 


+ 
Di 
1N4801 
ne 
y, 1N4881 
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The AD8318-EP maintains accurate log conformance for 
signals of 1 MHz to 6 GHz and provides useful operation to 8 
GHz. The input range is typically 70 dB (re: 50 Q) with error 
less than +1 dB. The AD8318-EP has a 10 ns response time 
that enables RF burst detection to beyond 45 MHz. 
applications. 


As a measurement device, Pin VOUT is externally connected 
to VSET to produce an output voltage, VOUT, which is a 
decreasing linear-in-dB function of the RF input signal 
amplitude. The logarithmic slope is nominally —25 mV/dB but 
can be adjusted by scaling the feedback voltage from VOUT 
to the VSET interface. The intercept is 20 dBm (re: 50 OQ, CW 
input) using the INHI input. These parameters are very stable 
against supply and temperature variations. The AD8318-EP is 
fabricated on a SiGe bipolar |C process and is available in a 4 
mm x 4mm, 16-lead LFCSP. Performance is specified over a 
temperature range of -550C to +1050C. 


Additional application and technical 


As with the stepper driver module the AD 8318 is available as 
a pre built module, that for surface mounted components 
comes highly recommended and again at prices that will not 
break the bank. The output of the AD 8318 module is 
connected to pin 2 RDO of the dsP!C30F4012 micro. The code 
to pre programme it is available from the CQ-DATV download 
site http: //cq-datv.mobi/downloads.php 
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The AD 8318 module as purchased from eBay 


The first test was to plot the polar diagram of the 3D printed 
aerial covered in CQ-DATV 35. The test aerial was mounted in 
the small wave guide transmitter and clamped in the vice, 
and powered up. The SMA connector on the AD 8318 detector 
was fitted with a small pick up about 2 mm of wire and the 
unit was mounted on the LAZY SUSAN and placed at a 
distance so it reads 1m/W or OdBm. 


The TFT screen the display rings are set at 160 110 
60, 10. 160 is the outer ring 
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All that remained was to press the reset button the button 

this will start the plotting and rotate the table slowly through 

360° and create the plot on the TFT screen. Note: All past issues of CQ-DATV as referenced in this 
article are available for free download from: 

The final construction was on a home etched single sided 

PCB, | included a socket so the PIC could be reprogrammed http://www.cq-datv.mobi/ebooks.php 

without removal, two other sockets are for the connection of 

the AD8318 module, which includes the reset push button 

and a further socket to connect to the stepper motor. The 

module will eventually be housed in a Maplin box as seems to Left pcb track layout and below pcb component layout 

fast becoming the standard for all my projects. NOTE: Not to scale 
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DATV-Express Project - December 


update report 


Written by Ken Konechy - W6HHC 


Art WA8RMC reported great results with his first hand- 
soldered prototype unit using MiniTiouner-Express PCB blank 
boards. The prototype hardware unit is shown in Figure 1. 
Art’s initial testing demonstrates a higher sensitivity value 
than any set top box he owns. WA8RMC thought his Geosun 
set top box unit that we use at the WR8ATV repeater was as 
good as it gets, but this one is better and more stable. 


The Geosun set top box units display frequent pixelation at 
the signal reception threshold but the MiniTiouner-Express 
unit is quite stable at that point with no pixelation. But, if | 
reduce the signal level of either just one dB, they drop out of 
lock as expected. The signal level at which the cliff effect 
takes place on the MiniTiouner-Express hardware prototype is 
-94dBm reliably (when receiving a transmission with 
FEC=7/8 and an RF BW of 5 MHz), which is about 5 dB lower 
than his sensitive Geosun STB. 


4 
at sc SOY C—cate 
C33 wicttiounestxpress. R2\n P/N 100003" Fy 


om’ 


Figure 1 - Hand-soldered prototype using 
MiniTiouner-Express PCB with Serit NIM. The NIM lies 
flat underneath the PCB assembly. 
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The MiniTiouner-Express hardware unit is designed to run 
with MiniTioune software developed by J ean Pierre Courjaud, 
F6DZP. Jean-Pierre F6DZP has been modifying Digital-ATV 
receivers for DVB-S protocol with software for years (and 
recently also DVB-S2) - in order to allow the tuner to provide 
information that hams need. The main problems with 
commercial DVB-S receivers are 


(a) that if the signal is not good enough - they show only the 
“blank screen of death” and 

(b) they do not work with smaller Symbol Rates that some 
hams want to use. 


The MiniTiouner receiver/analyzer software from F6DZP 
solves these two problems. Figure 2 shows a screen-capture 
of WA8RMC’s transmission received via the ATCO clubs DVB-S 
on 1268 MHz using F6DZP’s V.0.6b software. 


Three NOTES: 
1. The received signal from the WR8ATV repeater is from 
about 15 miles away through trees. 


2. The F6DZP software v0O.6b being run with MiniTiouner- 
Express hardware does not yet recognize this hardware 
unit... hence FigO2 displays “NIM = SeritPro”. 

3. Jean Pierre F6DZP reports that the next version of the 
‘MINITIOUNE software that he releases, v0.8a - 
Receiver/Analyser DVB-S/S2 144 MHz to 2450 MHz - for 
MiniTiouner/ MiniTiouner-Pro/ MiniTiouner-Express’, will 
correctly recognize the MiniTiouner-Express hardware. 


WA8RMC's intent is to produce a smaller and assembled and 
tested version of the Serit NIM PCBA design at an affordable 
price. 


The MiniTiouner-Express project team has decided to sell the 
MiniTiouner-Express hardware unit (with cover included) at 
US$75 plus shipping from USA (plus any applicable VAT). 
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Figure 2 - Screen-capture using F6DZP MiniTiouner 
v0O.6d software being received from ATCO WR8ATV 
repeater (about 15 miles away) 


Art reports that he expects to robot-assemble the “first 
article” MiniTiouner-Express PCBA around J anuary 05 and 
then begin testing. 


Finally, Analog Devices appears to have delayed the next 
PLUTO Tx/Rx lot availability in order re-spin the PLUTO PCB. 
The PLUTO availability slipped out from 16 weeks..to 24 
weeks, see Figure 3 from electronics distributor, Mouser USA. 


Charles G4GUO had spotted an Analog Devices explanation of 
the PLUTO availability delay in the release-notes of Analog 
Devices which described a circuit change in the PLUTO PCB to 
improve the PLUTO power-supply noise. 

“Project speed set to slow” .... de Ken W6HHC 
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584-ADALM-PLUTO Delivery Dates | Mouser - Microsoft Edge —— Oo x 
a mouser.com 
On Order 


Mouser Part# §84-ADALM-PLUTO 


Mfr.'s Part # ADALM-PLUTO 


Description SDR active learning Platform 


Mouser Product Availability 


No Stock 
235 On Order 


Estimated Ship Date 
23 19-Feb-18 


212 26-Feb-18 


Factory Lead Time 


24 Weeks 


FigureO3 - Screen-capture from electronic distributor, 
Mouser USA, on latest PLUTO-SDR Tx/ Rx availability. 
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MOKPW 5.6GHz ATV 


Written by Chris Leviston MOKPW http://mOkpw.com/ 


— 
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Introduction 


| had always thought of ATV as something that would interest 
me, but knowing absolutely nothing about microwave bands 
and not being a dab-hand a 'home brew' | always knew it was 
nothing more than me thinking ‘that's something I'd like to 
try... one day’. 


Then many many years later | read a short article in the ATV 
column of the September 2017 edition of RadCom that stated 
5.6GHz ATV could be achieved by using cheap 'First Person 
Video' (FPV) transmitter and receiver units - intended for use 
in drones - for less that £30.00. 


As | would see, £30.00 may have been an underestimation 
the way | did it, but hey - the world of ATV was now within 
reach. 


Having discussed it at our radio club, it was clear there were 
a few others interested in this and we set up a project with 
an aim of getting 2 or 3 completed stations set up and 
working. Nick, GOHIK, was first to get started and built up a 
station using a dish as the antenna, relay switching for RX 
and TX and a host of other features all built into one. 
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| opted for something slightly different, and that is what | 
shall describe here. Although my system would ultimately 
cost more (mainly due to 2 antennas as opposed to 1) it was 
a method more within my capabilities (relays and the like are 
not my forte) and it shows that ATV can be achieved without 
too much technical know-how. Plus it allows us to compare 
the differences in two slightly diffident station set ups, yet 
delivering essentially the same thing... 5.6GHz ATV. 


My station comprises of the following: 
- TX unit and camera 


- RX unit and monitor (and speakers) 
- 2 panel antennas 
- 12v battery supply and power distribution 
- Media card reader for test card / call sign display 
- 5v supply 
- Tripod 
- Beacon unit 
Each section is described in detail below... 


TX unit and camera options 


The RadCom article talked about First Person Video (FPV) 
transmit and receive units (used predominantly for drones), 
and these are the essence of the station. So the first thing | 
did was email the British Amateur TV Club (BATC) - who had 
written the article - for more information on the units 
required. 


Upon receiving a speedy response, | ordered a couple of TX 
units from eBay - the units cost around £8.00 each and 
would be delivered from China. 


The order was placed (along with RX units, described further 
down) and they arrived in about 10 days - which was very 
quick indeed. 
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These first set of units were actually used by Nick, GOHIK, for 
his system, so | ordered some more - these took over 2 
months to arrive, so in the same time | placed an order for 
an addition 2 units from a UK seller, which costs slightly 
more, but arrived within a week. 


The TX units in question are : TS58285.8GHz 600mW 32 
Channels Mini Wireless 2dbm A/V Transmitter Video TX. 


They offer an output of just 600mw, but this combined with 
excellent gain on suitable antennas, can make signal 
acquisition over a distance of 80 miles. The units can be set 
to a certain frequency (channelised), and the recognised 
standard for 6cm ATV in the UK is 5665MHz so it was 
important to ensure this frequency is covered. 


These units offer 32 channels covering bands A, B, E and F 
and have two switching buttons for the band and channel. 
Conveniently they feature power off memory for last channel 
and band saving, so once set you don't need to worry about 
setting the frequency again. 


Specifications: 
- Video format supported: PAL and NTSC 


- Antenna connection: RP-SMA (Reverse Polarity SMA - more 
on that later) 


- Power input: 7 - 24 Volts 
- Transmitting power: 600mMW 


- Supplied antenna gain: 2dbm (the supplied antennas were 
not used, other to ensure the units worked) 


- Working current: 310mA at 12V 

- Video bandwidth: 8Mhz 

- Audio bandwidth : 6.5Mhz 

- Dimension: 23x 25x 7.7mm (excluding antenna) 
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Frequency range: 
- FR1 5865, 5845, 5825, 5805, 5785, 5765, 5745, 5725 MHz 


- FR2 5733, 5752, 5771, 5790, 5809, 5828, 5847, 5866 MHz 
- FR3 5707, 5685, 5665 , 5645, 5885, 5905, 5925, 5945 MHz 
- FR4 5740, 5760, 5780, 5800, 5820, 5840, 5860, 5880 MHz 


As mentioned above these units use RP SMA connectors - so 
an adaptor is required to connect to the panel antenna which 
has an N type female. A RP SMA Male to N Type Male adaptor 
was acquired for a few pounds, again from eBay. 


The TX unit does get quite hot when transmitting, even for 
short periods, so a piece of head sink was glued to the back 
of the unit to help with heat distribution. As nearly all ATV 
activity takes place outside the cooler surroundings also helps 
with this. A 12v fan to cool the unit may be added if required. 


The TX unit was mounted in a case which allows for direct 
connection to the panel antenna. The units come with a lead 
supplied for power, audio, video and ground, making for easy 
connection. 


RCA phono sockets were added to allow easy connection of 
video and audio sources (the ground was added to the video 
source). As there is no obvious way of knowing if the unit is 
powered up (there's no LED or anything to indicate if power is 
on), so a simple LED was added to show that power, and 
therefore TX, is on. 


A power lead comes from the bottom of the case and is 
plugged into the 12v power distribution unit (described 
further down). 


As RCA phono sockets were added, this allows for different 
AV devices to be used. For ease and initial testing 2 small 12v 
cameras were used. Any video camera with a composite 
source will work and these have also been used. 
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| already had a 12v car reversing camera in a drawer in the 
shack so that was used initially and worked well, giving clear 
video signals. There were a couple of downsides to this 
camera, one being that it was video only, so no sound was 
possible and the other was that as it was a ‘reversing camera’ 
intended for a car it had red, yellow and green 'marker lines' 
that were transmitted. Not the end of the world, and certainly 
fine for testing purposes. 


An added bonus was that the camera was waterproof, so 
ideal for using during winter! 


Options for a new 12v camera seemed to be limited, and it 
always seemed to be a 'compromise' when finding 
alternatives. Another camera which was used offering the 
added bonus of sound, but only a black and white video 
signal. But again, the low cost (about £5.00 a camera) from 
eBay made it a suitable choice when trying to keep the cost 
of 'sundries' down. 


These little 380 line PAL black and white mini cameras were 
brand new and feature switching infra red and have sound. 
The infra red LED's automatically switch on when light levels 
get low. They have standard AV connectors for audio and 
video and require a 12v power supply - a must as | wanted 
to power all the kit from one 12v distribution unit. The main 
body of the camera is just 35mm x 25mm x 15mm and they 
are fitted with a 3.6mm lens. 


What the black and white video looses, the audio quality from 
these cameras more than compensates for. As these ATV 
systems are FM, the audio is just like any other FM signal - 
loud and clear! 

As already mentioned, | use separate antennas for transmit 
and receive. More details of the antennas is further down, but 
for TX a 5.8GHz 24dBi 'Gibeon' panel antenna is used - which 
covers down to 5665MHz with an SWR of 1:1. 
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| used slightly differed panel antennas for RX and TX simply 
due to supply issues, and being only able to purchase one of 
each type - unless | wanted to spend well over £100 per 
antenna. As it is the antennas came in at a little under £100 
for the two - so slightly more than the 'Get on ATV for under 
£30.00' RadCom had promised! 


RX unit and monitor 


Similar to the TX units, the RX units were ordered via eBay at 
a cost of around £10 each and were delivered from China 
within 10 days (the second batch again taking over 2 
months). 


TS5828 


TS5828 5.8GHz 600mW 32 Channels Mini Wireless 
2dbm A/ V Transmitter 
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5.8GHz 600mW A/ V Transmitter unit and below A/ V Transmitter unit attached to panel antenna - LED 
installed in case with A/ V phono sockets and 12v was added to show power/ TX is on and below 12v 
input lead camera 


on) © 


Pea | 
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The units in question are 32CH 5.8GHz Video/Audio FPV 
RC832 Wireless Receiver, again intended for FPV drone 
usage. 


Specifications: 
- Video format supported : PAL / NTSC 
- Antenna connection: RP-SMA 
- Power input: 12V 
- Working current: 200mA max 
- Antenna impedance: 500 
- Supplied antenna gain: 2db 
- RX sensitivity -90dBm 
- Video impedance: 75Q 
- Dimension: 80x 65 x15mm 
- Weight: 85g 


Frequency range: 
- FR1 5865, 5845, 5825, 5805, 5785, 5765, 5745, 5725 MHz 
- FR2 5733, 5752, 5771, 5790, 5809, 5828, 5847, 5866 MHz 
- FR3 5707, 5685, 5665 , 5645, 5885, 5905, 5925, 5945 MHz 
- FR4 5740, 5760, 5780, 5800, 5820, 5840, 5860, 5880 MHz 


There was very little to do with these units, set to channel 33 
(which sets the receiver to 5665MHz) and use a reverse 
polarity SMA Male to N Type Male adapter to allow it to be 
connected directly to the antenna. 


The antenna for the RX station is a TL-ANT5823B 5GHz 23qdBi 
outdoor panel antenna, which will be described in more detail 
further down. 


Power is supplied from the 12v distribution unit and the video 
signal is fed into a 12v monitor, with the audio being fed into 
a set of portable speakers. 
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The monitor is something else | had in the shack, it's a 7 inch 
monitor intended for use in a car for viewing a reversing 
camera. Works with both PAL and NTSC it has 2 video inputs, 
but the downside is no audio - hence the use of portable 
speakers. There are adjustment for brightness, colour and 
contrast plus format settings for 4:3 or 16:9 sources. 


It's very light weight so helps keep the overall weight of the 
station down, and it was easy to attached to the tripod arm 
with a couple of bolts and wing nuts. 


RC832 Wireless Receiver unit 


Page 23 


dotMOBI 


Lm m= a = oo lolol 


Email editor@cq-datv.mobi to advertise here 


To be concluded next month 


CQ-DATV 56 - February 2018 Page 24 


MPEDANCE ANALYZER 
N1201SA 


Gi 
ACCURACY AG! 


LITy INSTRUMENT 


N1201SA antenna analyzer for 140 to 2700 
MHz (Rainer Mueller, DM2CMB) 


The N1201SA from China [REF 1] is a simple to use mobile 
antenna analyzer for vector impedance measurements, that 
include amateur radio bands from 2 m up to 13 cm. It has 
four graphical user interfaces that are: one-point- 
measurement, scanning, calibration and system information. 
An internal high-power Lilon-accumulator with 2000 mAh 
Capacity gives long duration usage time mobile. It is charged 


via an USB connector with 400 mA, so any USB recharger can 


be used. 
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Picture 2 (above) is showing the PCB without display, on the 
back side the accumulator is placed. An LED as charging 
control sits next to the USB connector. At the other edge of 
the board the reset knob is placed accessible through a small 
hole in the unit's plastic housing. 


For antenna analyzing (S11) an internal resistance bridge is 
used, the test object is connected at the SMA port (there are 
no circuit diagrams available). Picture 3 (next page) is 
showing the input part of the PCB with the reflection matrix, 
the reference resistor (R38/R39) is connected via a capacitor 
(C48). The transformer (T1) sends a symmetrical measuring 
signal to the mixer IC (U8). 


Operation 


In order to activate the analyzer you have to press the 
control button together with the OK button. This prevents 
from activating the unit unintentionally during transport. 
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For switching off the OK button is pressed for more than two 
seconds. 


After activating the user interface for one-point- measurement 
is shown. Then you have to set the measurement frequency 
by turning the rotary encoder on top and changing the digit 
with left/right buttons. The other measurements like 
impedance, capacity, induction and S-parameter are activated 
by pushing the OK button. 


The user interface for scanning is more detailed with 
diagrams of five scanning parameters like S11, VSWR, Z, R 
and X. 


At first the start- and the end-frequency as well as the 
wanted parameter are set. Additionally you can change the 
scaling, see picture 6 with VSWR of a 13 cm patch antenna 
between 2300 and 2600 MHz. 
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YOWR ¥1.0 CAL1 Mk2460.500MHz 1.165 


start: 2300.000MHz a: 


This VSWR scaling is set to X=1.0, so it shows S=1 to S=6. 
With X=0.1 the range from S=1 to S=1.5 would show up. 


How to set parameters 


There are modes for parameter selection and for parameter 
setting changed by pressing the OK button. For parameter 
selection you can press the left arrow or the right arrow 
button or turn the rotary encoder. 


With pushing the OK button or the rotary encoder knob you 
can switch to the parameter setting mode. Alterations are set 
by pressing the left arrow or the right arrow button or turning 
the rotary encoder. 


If you are pushing the CTRL button and then the M button, 
the system information interface is shown for changing the 
time of automatic power- off. 
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With another pushing of M and CTRL the calibration mode is 
activated, and with sequentially pushing the M button alone 
the user interface for one-point- measurement is shown. 


The N1201SA has been calibrated by the manufacturer, but if 
you want to do it again, you have to possess the needed 
calibration elements. These are SHORT, OPEN and LOAD, 
available for instance under [REF 2]. Frequency calibration is 
simple as well. 


Specification: 


Working range: 140~2700 MHz 

Actual range: 137.5~2700 MHz 
Stepped frequency: 1 kHz 

Display: 2.4” TFT trdp 

Resolution ratio: 320 x 240 (QVGA) 
Battery capacity: 2000 mAH (7.4 Wh) 
Power consumption: <1.5 W 

Charge current: 400 mA 

Charge port: USB 

Auto power off can be set 5-60 minutes. 


Measured parameters: Resistence, Reactance, Standing wave, 


S11 

Resolution ratio: 4 number 
Frequency accuracy: about 5 ppm 
Connector: SMA-K 


Measurement range: 
Impedance: 0.1~1000 Ohm 
Standing wave: 1.000~65 


S$11(dB): OdB~-60 dB 
Working temperature: 0~40 degr. Celsius 
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References: 


[1] https://www.banggood.com/N1201SA-UV-RF-Vector- 

I mpedance- ANT-SWR-Antenna-Analyzer- Meter- Tester- 
140MHz-2_7GHz-p- 
1090983.html?currency=EUR&utm_source=criteo&utm_medi 
um=cpc&utm_content=all&utm_campaign=electronic- DE- 
English&cur_warehouse=CN 


[2] http://www.wimo.com/messtechnik_d.html#21010.SMA 


Thoughts about DATV via EME (Uwe Kraus, 
Dj 8sDW) 


In TV-AMATEUR 186 we reported about a test by AMSAT-UK 
and AMSAT-DL to send and to receive a DATV signal via EME 
using big dishes in Bochum (20 m) and in Goonhilly (32 m) at 
3400 MHz. Unfortunately this failed - otherwise we would 
have got a great publicity for DATV. 


| have been thinking about that too, but some preliminiary 
considerations have discouraged me. The DATV mode GMSK 
would be advisable, with its constant envelope any nonlinear 
PA can amplify the signal without spectrum widening. 


Using radio amateur devices it would be possible to produce 
1000 W on 70 cm equal to 60 dBm. A long-yagi group 
antenna for TX and RX would enable a gain of 25 dB in each 
direction. That sums up to 110 dBm - but the attenuation on 
the way to and from the moon over 800.000 km is about 260 
dB on 70 cm. 


The reflected signal would produce a power of -150 dBm at 
the receiver input. Our home-made 70-cm-GMSK-DATV-RX is 
able to reproduce a stable video signal with -90 dBm and 2 
MHz rf bandwidth - how do we get the missing 60 dB? A 
higher TX power is not feasible, and antenna gain cannot rise 
accordingly. 
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Receiver sensitivity might be further improved by some dB, The second topic was Es'Hail-2 with P4A-transponders. 
and also bandwidth reduction to a quarter (RB-DATV) gives 


only some dB more. So obviously we cannot succeed, even Achim Vollhardt, DH2VA, reported on a double down- 

not with ideal conditions. converter for SSB and DATV reception, that processes 
amateur radio signals from Es'Hail-2 on 10 GHz. Normal PLL- 

In practice the problem gets even worse due to polarisation LNBs have a disadvantage - the IF comes out on an unusable 

turns in the earth atmosphere, long multi-echoes from the band at 745 MHz. The AMSAT-DL down-converter transferres 

convex moon surface and space noise. In the end for DATV this to 2 m for the narrow-band transponder signals. Using an 

via space we need an active repeater, may be in the earth LNB with two outputs the IF is mixed to 1340 MHz 

orbit like ISS or on a geostationary satellite. With a future additionally, so the wide-band transponder signals with DATV 

moon mission the astronauts could leave a DATV repeater are handed out to a usual DVB-S2 receiver. 


with appropriate TX power on the moon surface. 


AMSAT-DL symposium 2017 in Bochum (jens 
Schoon, DH6BB) 


The 2017 symposium on 30th of September in the |1UZ 
observatory Bochum had two topics. At first Thilo Elsner, 

DJ 5YM, gave an overview on 60 years since Sputnik and the 
developments in Bochum. 


In 1946 Heinz Kaminski founded the observatory Bochum as 
part of the adult education centre. It developed after launch a _ Es * 
of Sputnik 1 in 1957 to “Institute for space research / i, ete TT, 
observatory Bochum”. The first received Sputnik signals in so 2? eats as ek 
the western hemisphere came from there, and the antenna 
and RX systems got improved afterwards. So in 1969 the 
audio signals from the first moon mission have been received 
directly in Bochum. 


One oscillator (middle of the picture) mixes the narrow-band 


In 1982 the observatory was renamed to “Insitute for signal to the 2m band section (above). The same oscillator 
environmental and future research” (I1UZ in german). signal is used in the lower section for mixing the wide-band 
Nowadays the 20 m dish is used by AMSAT-DL for data transponder signals to a usable DVB-S2 RX range. On the left 
reception from the “STEREO” sun observation satellites for side the power supply for the LNB (14V/18V per channel 
NASA. During the 2017 symposium a wheather balloon was disconnectable). Added are some filters and a microcontroller, 
launched with much publicity. Because of bad wheather that programmes the oscillator frequency. The F-connectors 
conditions the prepared Sputnik 1 model stayed on earth. for input and for wide-band output have 75 Ohm impedance, 


the BNC connection for 2m has 50 Ohm. 
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During the symposium a working down-converter proto-type 
was tested, it is planned to provide a construction set after a 
successful launch of Es'Hail-2. 


Then Jens Schoon, DH6BB, reported on AMSAT-DL ground 
stations in Bochum and in Doha (Quatar). 


As the radio amateurs have no controlling hardware and 
software on the geostationary satellite their beacons and 
control signals must be generated in their ground stations. 
The backup-station in Bochum shall also give a testing 
platform for software developments. Near the big 20m 
parabol dish radom a 3m dish for TX and a 2.4m dish for 
reception from Es'Hail-2 are available. AMSAT-DL will also 
construct a mobile ground station for presentations at big 
events like HAMRADIO Friedrichshafen. 


Thomas Kleffel, DG5NGI, then reported on DATV devices 
within the ground stations. 


There are the modes DVB-S, DVB-S2 and DVB-S2X, where 
DVB-S2 is the right choice for the beacon transmission. DVB- 
S2X would be interesting for future operations, but at present 
there is no affordable user equipment. Thomas also 
presented a special mode to transfer software updates via 
Es'Hail-2 to the ground station hardware in Doha. 


In the following general assembly of AMSAT-DL the chair 
Peter Guelzow, DB2OS, stated, that the launch date of 
Es'Hail-2 seams to emerge early in 2018, but not yet 
officially. 


During coffee breaks, some equipment was being tested, i.e. 
a dummy transponder that transferred signals from 13 cm to 
10 GHz. So besides CW and SSB contacts experimental DVB- 
S transmissions were performed. 


The narrow band contacts showed that stability of PLL-LNB 
and down-converter is sufficient without external reference. 
DVB-S signals showed typical difficulties with reflections and 
multi-path in the room - later on via the real transponder in 
orbit that will vanish. 


But a look at the signals on a spectral analyzer revealed 
another problem: you have to control your rf bandwidth! Only 
because of a warm PA taking up much energy the signal must 
not be good - in the room this was easy to repair, but “on 
satellite” that can be a bigger task. 


Now in winter it is time to construct your own receiver and 
transmitter units - also take a look at new developments on 
SDR and RB-TV technics. 


Translation: Klaus, DL4KCK http://www.agaf.de 
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TV Video Connectors 


Written by Trevor G8CJS 


Look at the back of any modern TV set and you will see a 
festoon of video connection options from Yellow, Red and 
White phono sockets (Sometimes called RCA connectors) , 
SCART connectors, S Video and HDMI, but this wasn’t always 
the case. 


When | started in ATV the 60’s the only input to a TV set was 
via the aerial socket, fortunately some TV camera’s had RF 
output and the TV could be tuned to receive the camera, not 
ideal when you want to start running TV transmitters and 2m 
talkback, particularly at high power. Moving the channels did 
help solve some interference problems, but still this was not 
a proper solution. The TV sets could be modified to have a 
video input, but most of them employed live chassis power 
connections, so one side of the mains was connected direct to 
the TV chassis. So to add a video input and a mains isolating 
transformer was required and these were not cheap. 


Fortunately time marches on and there appeared on the high 
street, more and more equipment to connect to your TV set, 
much of it requiring a direct video connection. TV power 
supplies evolved and the live chassis became a thing of the 
past, and video connectors started to appear. Like buses you 
wait and wait then two come at once, so it was with video 
connections, The Phono and the SCART came along almost at 
the same time. 


The SCART owes its origination more to politics than 
necessity, it originated in France and was a 21 pin connector 
that did a lot more than just allow a TV camera to be 
connected. The SCART had component connections, CVBS 
inputs and outputs along with stereo audio and digital 
control. This socket was a mandatory requirement in France 
and TV sets without a SCART connector were not allowed to 
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be sold in the country. The story goes it was more about 
curbing the import of TV sets and providing a degree of 
protectionism to French manufactures. This was not the only 
measure employed hence the belief it was a about 
protectionism and perhaps the scant information on what 
each pin actually did might support this theory. 


1 Audio Output Right 99 wo you yy 
2 Audio Input Right 
3 Audio Output Left | | | | | | | | | | 
4 Audio Input Right 
5 Blue Ground 

6 Audio Input Left 
7 Blue Signal N19 

8 Current Swich/ Slow Blanking 

9 Green Ground 

10 Data 2 

11 Green Signal 

12 Data 1 

13 Red Ground 

14 Data Ground 

15 Red Signal 

16 RGB Status/Slow Blanking 

17 Video Signal Ground 

18 Synchronisation Signal Ground 
19 Video CVBS Out 

20 Video CVBS Input 

21 Shield 


SCART Connections viewed from the rear 
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POOQUOUOUOUD 


This was an important step because it allowed component 
connections to be made to the TV set at a time when 
Television started to move away from CVBS signals and their 
inherent subcarrier patterning.. 


Also clever adaptors appeared to allow connection between 
connectors like the Phono and SCART. 


Component/ CVBS Phono to SCART adaptor 


The next development was the S video connection, which was 
a way of cabling the chroma and luminance signal on 
separate connections, this became a problem when the 
improved VHS machines called S VHS machines started to 
appear. Normally chroma and luminance can share the same 
connection, there is an overlap of the two signals, but the 
clever choice of subcarrier frequency provides for an 
interleaving of the two signals. 


Chroma 
Chroma Ground 


Luminance and Sync 
i 04 30 \ Luminance Ground 
O2 10 


= 


S VIDEO Connector 
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The problem is when home video recorders appeared, they 
had no time base correction so the video signal had jitter, 
caused by inertia in mechanical servo’s. This was a problem 
in that colour decoders could not decode signal with jitter on 
them, with the probable exception of SECAM. 


The solution (Colour Under) was to stabilise the chroma 
signal with a heterodyne system that not only frequency 
converted chroma to a lower frequency for recording onto 
tape, but that also removed the jitter when it was converted 
back to the correct frequency on playback. This process may 
have stabilised the chroma component of the signal, but not 
the luminance component. 


This resulted in movement or jitter of the luminance 
component and the separation of the sidebands by 
interleaving, was subsequently destroyed. The solution was 
to keep the signal separate and Chroma and Luminance were 
assigned separate pins on the S video connector. 


This was not a problem on the standard VHS machines as the 
Luminance bandwidth is restricted and the two signals do not 
overlap, it only became a problem with the extended 
bandwidth of the S VHS format. 


Distribution of luminance energy 


0 | 2 3 4 5 6 
Frequency (MHz) 
Luminance Spectrum and the interleaving, if you 
chose the correct Subcarrier frequency 4.43361875 
MHz for PAL. NTSC 3.579545 MHz 
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The next big step was the HDMI connector and a leap into 
digital connections. The HDMI founders were Hitachi, 
Panasonic, Philips, Silicon Image, Sony, Thompson, RCA, and 
Toshiba. The first implementation HDMI 1 appeared in late 


2003 


Pin1 
Pin 2 
Pin 3 
Pin 4 
Pin 5 
Pin 6 
Pin7 
Pins 
Ping 
Pin 10 
Pin 11 
Pin 12 


19 17 


69 13 1 


18 16 14 4 


\ 


— 
_ 


TMDS Data2+ 
TMDS Data2 Shield 
TMDS Data2- 
TMDS Datai+ 
TMDS Data‘ Shield 
TMDS Data1- 
TMDS Data0+ 
TMDS Data0 Shield 
TMDS Data0- 
TMDS Clock+ 
TMDS Clock Shield 
TMDS Clock- 


ee eS eee Ss ES 


SSeS sses5 


HDMI Connector 


Pin 13 
Pin 14 


Pin 15 
Pin 16 
Pin 17 
Pin 18 
Pin 19 


CEC 


Reserved (HDMI! 1.0-1.3a) 
Utility/HEAC+ (HDMI 1.4+, optional, 
HDMI Ethernet Channel and Audio 
Return Channel) 

SCL (I7C serial clock for DDC) 

SDA (I?C serial data for DDC) 
Ground (for DDC, CEC, ARC, and HEC) 
+5 V (min. 0.055 A)! 

Hot Plug Detect (all versions) 
HEAC- (HDMI 1.4+, optional, HDMI 
Ethernet Channel and Audio Return 
Channel) 


HDMI Connections 


HDMI is electrically compatible with (DVI). No signal 
conversion is necessary, nor is there a loss of video quality 
when a DVI-to-HDMI adapter is used. 


The thing to remember about DVI and all its incarnations is 
that some of the connectors carry VGA legacy analogue 


signals. 
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ad 


cr) 
Mini 


Micro 


Standard 


HDMI plugs, the three variations in common use 


DVI connectors in all its variations 


These are not part of any HDMI 
connector, only the digital signals are 
carried across an adaptor and VGA 
analogue legacy signals are diSguarded . 


DYI-L (Singk Link) 


DVI-l (Dual Link) 


So it might be you have a DVI VDU 
displaying analogue video which will for 
obvious reasons will not go down a 
passive HDMI digital adaptor. 


: 


DVI-D (Singk Link) 


HDMI also has a maximum cable run of 
50ft, but in practice it is hard to find a 
cable longer than 25ft 


: 


DVI-D (Dual Link) 


Another thing to remember about HDMI 
was it supports DRM (Digital Rights OWA 
Management) now called HDCP (High- 
Bandwidth Digital Content Protection). 


This protects Blue Ray and DVD discs from being copied and 
is part of HDMI compliance, making HDMI more than just DVI 
repackaged into a better connector. 
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Devices called HDCP strippers can remove the HDCP 
information from the video signal so the video can play on 
non-HDCP-compliant displays, though a fair use 
arrangement, part of USA law. 


HDMI has moved on and in its latest version HDMI 2.1 
promises to deliver 10K video, 120 Hz refresh rates and much 
more with a large boost in Bandwidth. 


HDMI 2.1 
48 Gbps 


HDMI 2.0 
18 Gbps 


HDMI 1.4 


HDMI 2.1 also opens a door to “Dynamic HDR,” This feature 
uses, dynamic metadata which is processed on a frame-by- 
frame basis, allowing colour settings and brightness to adapt 
on the fly. 


To take advantage of all the new features offered by HDMI 
2.1, a new “Ultra High-Speed HDMI Cable” is necessary. 
Cables certified for use with the new standard will be built for 
48 Gbps transfer rates and all the other features details with 
the revised specification. 


ULTRA HIGH SPEED HDMI® CABLE 
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Pin1 
Pin 2 
Pin 3 


Pin 4 
Pin 5 
Pin 6 
Pin7 
Pin & 
Ping 
Pin 10 


Pin 11 


Pin 12 
Pin 13 
Pin 14 


Pin 15 


Pin 16 


TMDS data 2- 
TMDS data 2+ 


TMDS data 2/4 
shield 


TMDS data 4- 
TMDS data 4+ 
DDC clock 
DDC data 


Analog vertical 
sync 


TMDS data 1- 
TMDS data 1+ 


TMDS data 1/3 
shield 


TMDS data 3- 
TMDS data 3+ 
+5V 


Ground 


Hot plug detect 


Digital red- (link 1) 
Digital red+ {link 1) 


Digital green- (link 2) 
Digital green+ (link 2) 


Digital green- (link 1) 
Digital green+ (link 1) 


Digital bilue- (link 2) 
Digital blue+ (link 2) 
Power for monitor when 
in standby 

Return for pin 14 and 
analog sync 


Pin 17 


Pin 18 


Pin 19 


Pin 20 
Pin 21 
Pin 22 


Pin 23 


Pin 24 


TMDS data 0- 


TMDS data 0+ 


TMDS data 0/5 
shield 


TMDS data 5- 
TMDS data 5+ 


TMDS clock 
shield 


TMDS clock+ 


TMDS clock- 


Analog red 
Analog green 
Analog blue 


Analog 
horizontal sync 


Analog ground 


DVI Connections 


Digital blue- (link 1) and 
digital sync 
Digital blue+ (link 1) and 
digital sync 


Digital red- (link 2) 
Digital red+ (link 2) 


Digital clock+ (links 1 
and 2) 


Digital clock- (links 1 
and 2) 


Return for R, G, and B 
signals 


Might be a while before | start implementing HDMI 2.1 on my 
ATV equipment, so | won’t worry about the cost of these new 
cables, just yet, but I like to be on top of TV and video 

standards. 


https: //en.wikipedia.org/wiki/ SCART 


https: //en.wikipedia.org/wiki/Fair_use 


https: //en.wikipedia.org/wiki/HDMI 


https://www.hdmi.org/manufacturer/hdmi_2_1/ 


http: //www.broadcaststore.com/pdf/model/793698/TT201%2 
0-% 204918. pdf 
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aiden 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV — 
Is this the latest issue of CQ-DATV? Click here to go to our ed 
web site to check to see if there is a later edition available. ~ 
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Editorial 


Welcome to CQ-DATV 57 


The BATC have given advanced notice that CAT18 and the 
BATC General Meeting will be held at the Midland Air Museum 
on the weekend of September 15th and 16th 2018. we 
assume this is a press release and that they would like you to 
know as soon as possible, so we have put the legal team on 
standby and let the cat out of the bag. 


Moving a little closer to home in this issue Trevor has 
extended his article in TV connectors and focused in on the 
advantages of HDMI and its associated switchers for PIP 
(Picture In Picture) on ATV repeaters and for simple seamless 
switching between video sources. These inexpensive HDMI 
units are often overlooked and have many uses providing you 
are switching HDMI sources. 


We have Part 2 of Chris Leviston MOKPW's article on 5.6GHz 
and this time he is trying out some flat Panel antennas that 
have their origins in Wi-Fi and getting some very encouraging 
results running only 600mw, distances of up to 80 miles have 
been achieved. Chris has now purchased a linear amplifier, 
delivering 2 Watts as yet untested, but Chris please keep CQ- 
DATV readers in the loop when you get a chance to try it out. 


Also in this issue we have a very smart VSWR meter from 
Thomas Black using the AD8318 module that J ohn used in 
the last issue for plotting polar diagrams. This VSWR meter 
also has the option of a 3d printed box and with 3d printers 
now starting to appear at less than £200, we at CQ-DATV see 
a great future in these units for home constructors. There are 
a lot of small garage sized businesses, producing tool racks 
for Dyson vacuum cleaners, using 3d printers, we just need 
someone to focus on products for the ATV market as the 
custom case for this project really adds that upmarket touch 
and who would not buy one. 
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Sorry CQ-DATV is not in a position to purchase one and 
supply the market, one of the few disadvantages of being a 
free magazine, perhaps we should pass the hat round and 
make a start. 


Many thanks to Mauro IV3WS, he has produced an update 
with more photos on his small portable ATV repeater which 
we covered in CQ-DATV 53, this clever unit now has a 
switchable input for 13 cms and 3 cms 


Tony G4CBW reports on receiving GB3FB on 9cm for the first 
time at around 100km and as you would expect from digital 
its noise free. 


Ken W6HHC reports on a reliability issue found with the 
MiniTiouner Express hardware, when testing units for 
extended temperature operations. The regulators would 
stop..the power LED would turn OFF. Some units would run 
three days at elevated temperatures then stop...and then 
start-up, not sure what the temperature is in California right 
now Ken, but it might not be so serious a problem in the 
frozen UK, at the moment, but then we are past the shortest 
day and on our way to the longest day and our summer, Terry 
please note, next month is the Equinox and the planet tips in 
favour of the northern hemisphere EG our turn for better 
weather (you're welcome to it, including the above average 
rainfall in some places - Terry). 


So, as we always Say, sit back and enjoy CQ-DATV 57. 
CQ-DATV production team 
Please note: articles in this magazine are provided 


with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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News and World Round-up 


Correction 


| note on page 4 of this issue that you have re-printed a post 
| made on the BATC forum about the new BATC Web Site 
without asking for permission to do so and added an editorial 
comment which is in error and grossly misleading. 


The new BATC site, contrary to your comments, can stream 
using either HTML5 or flash. The individual stream owner will 
have the choice of selecting Flash when they consider 
minimum time delay to be more critical, such as a repeater 
stream, than the ability to deliver a delayed HTML5 stream 
for easy viewing on mobile devices. 


Also, it is not true to say Flash “is unusable on Apple and 
Android devices” as alternative browsers / viewers, such as 
Puffin or VLC, can be used on iOS devices to receive Flash 
streams such as the current BATC.TV channels. 


Finally the new BATC site uses https, allowing flash to be 
enabled in browsers for the BATC site only, thus maintaining 
browser security. 


Can you therefore either re-issue this edition or in the next 
issue, publish an apology for using the piece without 
permission and correct the technical inaccuracies so that your 
readers are not mislead as to the capabilities on the new 
BATC streamer. 


And for the record, in the interest of “working together”, we 
would have been pleased to give you a technically accurate 
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description of the new site for publication - but you never 
asked.... 


| think that CQ-DATV reproduced a press release, that is 
devoid of any intellectual property and we would not normally 
ask for permission to relay these releases. 


Both our publications CQ-TV and CQ-DATV have shared 
members and their own unique members, the latter would 
benefit from relayed press releases. 


In this case we added some editorial comments which are still 
being checked out, as problems that used to be associated 
with this technology may have had some improvements, and 
as a result may be more suitable than they once were. 


What we were trying to do was spark off some debate as to if 
this is the right way to go or not. 


It would seem we have caused offence when non was 
intended and for this we apologise. 


Please feel free to write up how the new site will work and 
what you hope it will achieve and we will be more than happy 
to publish this for you in the next CQ-DATV magazine. - ED 


New books? 


For the past few years, iBooks has been a bit of an 
afterthought for Apple. The app, which is available on 
iPhones, iPads and Macs, has a clunky interface and poor 
navigation for the ebook store. 


But now, Apple is putting books front and center with a 
renamed app and a much-needed redesign, according to 
Bloomberg. We've reached out to Apple for comment on what 
the app refresh will entail. 
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Developers can download iOS 11.3 now (its final version will 
be available in the spring), and many have noticed that 
iBooks has been renamed, simply, “Books.” It follows the 
example of the Apple Podcasts app, though that redesign 
hasn't been met with much praise. The new Books app design 
will includes a section called “Reading Now” and a dedicated 
audiobook tab, according to Bloomberg’s sources. 


Amazon has dominated the ebook market after the U.S. 
Department of J ustice ruled that Apple conspired to raise 
ebook prices back in 2012. In 2016, Apple settled a class 
action lawsuit for $450 million. After these sanctions, Apple 
focused on other priorities. 


In December, Apple hired Kashif Zafar, an SVP of Audible, 
which is the Amazon-owned ebook company, to turn the 
focus back to Books and lead the app refresh effort. It will 
certainly be interesting to see what it looks like, and whether 
the company can succeed in wresting some of the ebook 
market share away from Amazon. 


Source: https://www.engadget.com/2018/01/25/apple- 
ibooks-redesign/ 


DVB Identifiers 


To aid the unique identification of DVB broadcasts, DVB 
networks and MHP applications, DVB Services Sarl acts as a 
registration authority for all DVB and MHP identifiers. All DVB 
broadcasts, whether over satellite, cable, terrestrial or IP 
networks, use DVB’s Service Information (DVB-SI, EN 300 
468) standard to help receivers automatically tune to 
available broadcasts. 


Additional types of DVB Identifiers are available on request: 
info@dvbservices.com 
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A fee is charged for the allocation of DVB Identifiers. Click 
here to see the fee structure. To begin the process of 
applying to obtain an Identifier click the button below. 


What is a DVB Identifier? 


TS 101 162 defines the allocation of identifiers pertaining to 
different DVB specifications (e.g. MHP, SI, Data Broadcasting, 
etc). Each DVB Identifier has the following attributes: 


1. It is defined in a DVB specification (e.g. DVB Service 
Information (EN 300 468)). 


2. It is a binary number represented by its hexadecimal 
equivalent denoted by the prefix “Ox”. This avoids having to 
write lots of 1s and Os. Therefore 0x0100 is the 
representation of binary 000 100 000 000 and decimal 257. 


3. It has a text description. The tables of values and 
descriptions are published on this website. 


4. It is allocated to an entity which is a company operating in 
the digital television space (e.g. ACME Digital Broadcasting, 
Inc.), or a grouping of such companies (e.g. a ACME - 
Association of Cable/MMDS Enterprises) or an institution 
acting in digital television, e.g. IEEE (Institute of Electrical 
and Electronic Engineers) 


5. It may be allocated for a given region. For terrestrial 
broadcasting, this is typically a national territory; for satellite 
operations, this is typically a geographical region spanning 
many countries, but consistent with the footprint of the 
satellites owned by the operators. 


Source: http://www.dvbservices.com 


CAT 18 - Midlands Air Museum - 
September 15th/ 16th 


» The BATC have given advanced notice that 
CAT18 and the BATC General Meeting will be 
held at the Midland Air Museum on the weekend 
of September 15th and 16th 2018. 


The Midland Air Museum 

http://www. midlandairmuseum.co.uk/about.php is a small 
aircraft museum run by enthusiasts on the perimeter of 
Coventry Airport, where BATC will have exclusive use of the 
lecture room seating 60+ people and a small hanger where 
the demo area, test and fix it area, members bring and buy 
and a few trade stands will be held. There is plenty of car 
parking and access in to the site will be available for any 
special interest vehicles. 


The full program will be published in due course and the BATC 
general meeting will be held at 2pm on the Sunday. 
More details to follow, but put the date in your diary. 


Source: 
https: //forum.batc.org.uk/viewtopic. php?t=5385&p=14997# 
p14997 


Want to be notified when issues of CQ-DATV are published? 
Then join our mailing list. 
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Email editor@cq-datv.mobi to advertise here 


Re-publication of CQ-DATV magazine material is encouraged 
as long as source credit is properly given. 


Exception: “Reprinted by permission” material must have the 
original publisher’s/authors permission. 
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Nr. 187 


43. Jahrgatg 


4. Quartal 2017 
(ORD) GREW Use 


In dit nummer onder andere: 


Een 23cm smalband FM zelfbouw transceiver 
“Ik zie ze vliegen” 

The dramatic story of Spratly in 1983 

JT65 versus FT8, weak signal modes compared 
Het BOAN zoekt samenwerking! 


DKARS-Dutch Kingdom Amateur Radio Society 


ml] DKARS-Dutch Kingdom Amateur Radio Society ee eo | — Be —- 1 


110) 0 OO Prijs / Price € 0,00 / $ 
ISSN: 2452-1003 


ae 


TV Amateur is a German Language ATV Magazine It is 
Check out the DKARS website at:- published 4 times a year and if you would like to 
http:/ / dkars.nl/ subscribe go to http://agaf-ev.org/ 
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TV Video Connections - Part 2 


Written by Trevor Brown 
In CQ-DATV 56 we had a look at all the video connections. 


Most of them have analogue origins and although analogue 
has stood the test of time and is simple and easy to 
interconnect, it is perhaps time we were moving on. 


Digital has its own advantages and disadvantages. If your 
cables were too long with analogue then the picture would 
degrade, but gracefully, the HF component will be attenuated 
and in an analogue colour world these will de-saturate and if 
you are in a monochrome world you are still not safe as the 
resolution of the picture (fine detail) will start to diminish. 


In a digital world this is not the case as everything will 
remain good until you fall off the edge of the cliff and 
blocking or intermittent loss of picture or just plain no signal 
will result. 


The problem is knowing how near to the cliff edge you are, 
which raises the question of how long can an HDMI cable be? 
Well, the HDMI specification does NOT specify cable design or 
cable length maximums (See CQ-DATV 45 for the full HDMI 
spec). 


HDMI version 1.3 does establish two classes of cable 
assemblies called Category 1 and Category 2. 


Version 1.3 outlines detailed electrical design and testing 
requirements for both categories with Category 1, or 
Standard, cables supporting HDMI clock frequencies to 74.25 
MHz and data speeds to 2.23 Gbps whilst Category 2, or High 
Speed, cables support the entire specification through 340 
MHz and 10.2 Gbps data speed. 
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HDMI cable length limitations are important in the HDMI 
world. If you want a Sky box in your living room and an HDMI 
connection to your bedroom for a second TV or if you are 
planning a vision switching arrangement for a small multi 
camera production, which is fairly easy to plug together as 
most camcorders and even some of the stills cameras that 
can shoot video have HDMI outputs, 20m max might be a 
good rule of thumb. HDMI switchers are not too expensive, 
unlike their cables (more later). 


There are engineering ways of looking at the data called an 
eye test to try and ascertain how near to the cliff edge you 
are. But for amateur applications perhaps a coupler and add 
10m length of cable. 


If it still works then remove the 10m cable and you know it 
did not take you over the cliff. So you are at least 10m from 
the cliff edge. 


A look on the internet and cables seem to limit at 20m, but 
couplers are available for those of you that want to push your 
luck. 


0.5m (HD-910/0.5) 614 instock Qty: [1 £2.99 (ine VAT) 
4m (HD-910/1) 469 instock Qty: [1 £3.98 (ine VAT) 
2m (HD-910/2) 420 in stock Qty: |1 £5.99 (inc VAT) 
3m (HD-910/3) 215 instock Qty: /1 £8.99 (ine VAT) 
5m (HD-910/5) 649 in stock Qty: 1 £11.99 (inc VAT} 
7m (HD-910/7) 237 instock Qty: [1 £14.99 {inc VAT) 
40m (HD-910/10) 331 instock Qty: /1 £49.98 (ine VAT) 
45m (HD-910/15) 84 instock Qty: {1 £29.99 {ine VAT 
20m (HD-910/20) 135 instock Qty: /1 £45,98 (inc VAT 


HDMI Cables not cheap are they 
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Extending HDMI with cable adaptors when 20m just is 
not enough 


And if 20m is not enough, there are converters that will 
convert to Cat5e and some of them are happy with a 300m 
cable run. 


So, using two 20m cables and a HDMI switcher can | 
production switch between to sources? Well yes and no. In 
the digital world one of the problems from the analogue world 
still remains! 


The video sources need to be in synchronisation. When one 
source is part way through line 27 and the other source is 
sending line one this is not good for production switching, or 
worse still, mixing and overlaying. 


This has plagued broadcasters through the ages and a typical 
TV studio would have a TV sync generator sending pulses to 
all the cameras to lock them in sync. 


Ok until you want to feed the studio from a remote source 
(not locked to your local syncs). The solution used to be strip 
the syncs from the remote source and feed it to the sync 
generator and ask it to synchronise or lock (Genlock). 
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It caused more problems than it ever fixed ie if the remote 
source had a disturbance so did all the studio cameras and 
any video recording, contribution or Telecine contribution 
would suffer. Some Telecine machines could even shred the 
film. 


So a better fix was sort and found.(Field Store Syncroniser) 
The remote source was analogue to digital converted, clocked 
into a memory that could store at least one TV field of video, 
using a clock locked to the remote source. 


Read the memory with a clock locked to the studio sync 
generator and digital to analogue convert it all back to video. 


This was at a time when memory was expensive and well A to 
D and D to A and lot of other bits and bats plus you started 
down the path of picture delay and lip sync errors perhaps 
one synchroniser was ok but several for a complex production 
and you were in trouble. 


Back to HDMI which is digital in and digital out, so no A to D 
or D to A. Two problems have gone and memory is not as 
expensive as it once was. 


Users of Vmix will know all you need is in your PC and a set 
of video capture cards. Yes its brilliant but the demo software 
has limits so you might need to purchase the full software, 
plus the video cards which are not cheap and you need a PC. 


So how about and alternative, could we save money? 


Could | use an HDMI switcher, is the lack of synchronisation a 
problem, will | get picture disturbances on cuts. This depends 
on the switcher. If the switcher has the word seamless on it, 
then it must have some form of synchronisation and may be 
suitable for a small TV production. 
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HDMI Quad Muiti-viewer 


HOM 4 in 1 outwith Seemicss Switcn 


Full am Hom 1.3 HOoOcr 1.2 


Seamless HDMI switcher 


The first link is to a You Tube video and it says it all, the 
switcher is $251 and there maybe others around that do the 
same for less, there is a link to one seamless switcher for sub 
$100. 


The video is brutally honest and although it has a quad split 
which would provide an ideal preview it has only one output, 
so you would record or transmit the quad split and there are 
also sound latency problems. 


It’s a good start if you only wanted a recording in standard 
definition. You could record the quad split and expand the 
required sources and shift the sound into sync in the editing 
process. 


The switcher has RS 232 (not sure what this does and 
remember HDMI also has |12C connections so is this 
supported, that | think is the $64,000 dollar question. 


This would open up ATV repeater multi screen repeaters or 
the Picture in Picture could be used to show traffic at the 
other repeater inputs (once we reach true digital ATV, the 
point where all the RX’s and TX’s have HDMI connections and 
we consign the yellow and red phono connectors to the bin). 
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The links also take you to other HDMI seamless switchers. | 
think they are worth considering as they have uses in TV 
repeaters and small ATV multi camera productions. For the 
latter, just remember, short cables and cliff edges. 


Article Links 
https: //www.youtube.com/watch?v=k7LQonewepM 


https: //www.amazon.com/dp/B0732XM1Q8/ref=psdc_17254 
6 tl1_BO1GPVDDT2 


https: //www.amazon.com/dp/BO1BV1XBIY/ref=psdc_172546 


_t3_BO1GPVDDT2 


https: //www.amazon.co.uk/gp/product/BO008!1 08G8C/ref=abs 


_brd_tag_dp?smid=A3P5ROKL5A10LE 


lity through the 1249MHz and 146.5MHz receivers bu 


ATV repeater showing traffic at the other 
receivers...Maybe one day 
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MOKPW 5.6GHz ATV - Part 2 


Written by Chris Leviston MOKPW http://mOkpw.com/ 


a 


Continuing from last month.... 


Antennas 


As mentioned | use separate antennas for RX and TX, thus 
removing the need for changeover relays. This does of course 
make for a more expensive system, but a sacrifice | was 
happy with. 


Initially my plan was to try a panel antenna on TX and a yagi 
for RX. | had seen a 16dBi 5.8GHz yagi that covered the 
frequency in question, so thought I'd give it a go. Following 
some initial tests with Nick, GOHIK, it did not seem to 
perform very well, so the yagi was removed and swapped for 
a panel antenna instead - this vastly improved the system. 


| use two slightly different panel antennas, as mentioned, 
more than anything to do with availability at time of 
purchase. 


The TX antenna is a '5Ghz 24dBi HV WIFI RP-SMA Wireless 
Signal Booster’ antenna obviously intended for WiFi use, but 
works perfectly for ATV. At a cost of £44 delivered, its pricey, 
but a price | felt worth paying. 
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It has a female N type connector on the back so the TX unit 
can be connected straight to it with no need for any coax that 
would start to introduce losses. The antenna is easy to mount 
with bracket that is attached to the back of the antenna, 
either horizontally or vernally, which will also determine the 
polarisation of the antenna. Even though this is an FM 
system, the antennas are horizontally polarised for ATV. 


Specification: 
- Gain : 24dBi 
- Polarization : Horizontal or vertical 
- Horizontal half power beam-width : 10.5° 
- Vertical half power beam-width : 10.5° 
- Connector : Female n type 
- SWR: 1:2 (when intended for WiFi use) 
- Impedance : 50 Ohm 
- Dimensions : 330mm x 330mm x 20mm 
- Weight : 1.3kg 


The antennas are where the majority of the weight in system 
comes from, but again, a sacrifice | am happy with - and it 
does not make the system exceptionally heavy. 


Having 2 panel antennas means you need to be mindful of 
any wind resistance - or lack if it, if the wind is not ina 
favourable direction. 


But there is little difference between these and say a satellite 
dish - both tend to act in the same way. So a weight on the 
tripod is advisable to prevent the system falling over in windy 
conditions. 


Allot of research was done to ensure this would be a suitable 
antenna for ATV needs and an SWR plot was received from 
the manufacturer which shows the SWR at 5765MHz would 
be around 1:1 so ideal for use at this frequency. 
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There was a problem with stock, so the UK stockist | bought 
this antenna from arranged for one to be sent to me direct 
from the manufacturer in Poland, and it took about a week to 
arrive. 


Due to the stock issue of the antenna above, the second, 
which is used for RX, is slightly different. Instead a TP Link 
TL-ANT5823B antenna was bought from Amazon at a cost of 
£55.00 (it was on offer at the time as these are currently 
retailing at over £80). 


The TL-ANT5823B covers 5GHz and offers a gain of 23 dBi 
and is again intended for WiFi use but works perfectly for 
6cm ATV. 


Specification: 

- Gain : 23dBi 

- Connector : Female n type 

- Weight : 1.36 Kg 

- Frequency : 5.15 to 5.85GHz 
Impedance : 50 Ohms 
VSWR(MAX.) : $1.5 
Polarization : Vertical or Horizontal 
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- Maximum Input Power 100W 
- Dimension : 320xX320x20(mm) 


Again, this antenna is a key contributor to the weight of the 
Station. It is easily attached to the tripod boom by means of a 
bracket that is attached to the antenna (which determines 
the polarity) and the RX unit connects directly to the antenna 
via an N type / RP SMA connector. 


Ensuring this would have a low SWR on 5765HMz, | first 
checked with the manufacturer before purchase. As per the 
other panel antenna the SWR is around 1:1 on the required 
frequency. 


Radiation patterns are shown below : 


\/ 


V/-Plane Co-Polarization Pattern: 


H-Plane Co-Polarization PatternX] 


Continued next page... 
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Above: Connecting the TX unit to the antenna 


Below: N type to RP SMA connector 


A 
| 


5Ghz 24dBi HV WIFI RP-SMA Wireless Signal Booster 
antenna by 'Gibeon' 
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Above: TP Link TL-ANT5823B antenna 
Below: RX unit connected to the antenna 
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Fitting the antenna bracket to the boom for horizontal 
polarisation 


12v Distribution Unit 


TX unit and camera, RX unit and monitor all require power 
(conveniently 12v for all) so | decided to build a 12v 
distribution unit. Nothing fancy, just 12v in (with a fuse - just 
in case!) with multiple 12v out to supply all units. 


A plastic project case from Maplin measuring 114.5mm x 
184.5mm x 62.5mm was perfect for the job. And it would 
also allow room for some AV switching sockets and a 12v to 
5v converter (which is used to power the 5v media card 
reader for displaying a test card). 


Power is supplied from a lead from a 12v 26Ah battery which 
is connected to piece of choc block / terminal blocks. This is 
then fed to multiple 2.1mm DC sockets. 2 sockets are 
required for the RX side of things (RX unit and monitor) and 
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2 sockets are required for the TX side (TX unit and camera), 
both have switches which effectively switch on the RX or TX 
as required. An additional 2.1mm socket - not controlled by a 
switch - is added for an aux 12v supply should it be needed. 


On the TX side of the case a 3 amp 12v DC to 5v DC 
Converter Regulator is added, which is switched, and is used 
to power the media card reader (more on that below). 


Specification: 
- Input voltage: 12V(22V MAX) 
- Output voltage: 5V 
- Output current: 3A(MAX) 
- Max power consumption: 15W 
- Converter Size: 6.50 x 2.70 x 1.40cm 


Construction on the 12v distribution unit is very straight 
forwarded, and no major expertise is needed - just basic 
soldering and drilling of a few holes in the plastic project 
case. An LED is added to the TX switch so the users knows 
the system is in transmit, and it's also a good indicator that 
the unit is receiving power. 


A 5 amp fuse it added to the main 12v in supply in case of 
any problems. 


Although not difficult, the distribution unit was the most time 
consuming aspect of the project and went through 2 
variations - with a more basic one created to start with, 
before building an ‘improved version 2' which featured the 5v 
regulator (previously it was just an extra lead to carry 
around) and the addition of the AV switch which cut down on 
the need to swap leads over during a contact. 


As all the various aspects all draw a low current, a 26Ah 
battery is plenty to run the station for a lengthy period of 
time. 
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Work in progress - the only real work involved in 
setting up the station. 
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The reader in question is a ' Sandisk Photo Album & 8 in 1 
Card Reader With Remote SDV2-C-E30' and takes media 
cards of various formats (SD, smart media, XD picture card 
etc) and also has a USB port. 


Importantly there is an AV / composite output which can be 
fed into the TX unit allowing for the transmission of the J] PG 
file. 


And as a way of complying with licence conditions, a call sign 
caption J PG file was created that can be transmitted at least 
every 15 minutes. 


The Media Card Reader requires 5v and is powered by the 5v 
supply from the power distribution unit. As the TX unit 
requires 2 AV inputs (one for camera and one for Media Card 
Reader) an AV switch was built into the power distribution 
unit so that the video (and audio if required) sources can be 
switched in easily. 


A simple on - off - on switch swaps the source from camera 
to test card / call sign as required. 


Locator | 
1 B4 


Completed distribution unit 


Test Card and displaying of call sign : MOKPW 


A test card was created as a JPG file and a way of feeding a 5.6GHz ATY TEST 
this J PG file into the transmitter is needed. There are various 
options including using a Raspberry Pi, but | opted for the 
easiest way by using a Media Card Reader which | had ina 
drawer doing nothing. MOKPW ATV Test card 
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12v to 5v DC converter 


Fitting the station together 


A club member donated a suitable tripod. It's a pretty 
standard tripod, the 3 legs can be adjusted easily in height 
and there is an adjustable centre column giving a bit of extra 
height (the maximum height | can achieve with this tripod is 
144cm). 


The camera mount came away from the tripod with very little 
encouragement with made it easier to attached a horizontal 
cross section which would hold all the elements that form the 
station. 


The cross section is a boom from an old HB9CV 4m antenna, 
with a length of 80cm and 1.6cm x 1.6cm square. It is 
attached to the tripod with its antenna bracket using wing 
nuts so it can be removed by hand if needed. 
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Holes were drilled for attaching the antennas and monitor - 
but that was the sum total of 'metal work' required. 


| decided on having the RX side of the station of the left, with 
the TX on the right - with the 12v distribution unit in the 
middle. 


The RX antenna is bolted (horizontally polarised) to the boom 
with it's supplied right angle bracket using wing nuts - it fits 
very securely to the boom. The RX unit is connected directly 
to the RX antenna using an N type to RP SMA connector, next 
is the 7 inch monitor. 


This has a stand which has been bolted to the boom (some 
plastic corner blocks have been added to the boom to give 
extra support) - the angle of the monitor can be adjusted, 
plus it can be taken off the bracket easily should the need 

arise. 


As the monitor does not feature sound, a small set of 
amplifier speakers are added when needed. The audio out 
from the RX unit is simply fed into the speakers input socket. 


In the middle (to the right of the mast clamp) is the 12v 
distribution unit. This is attached by gluing a piece of 16mm 
white plastic coupling (intended for use with 16mm by 16mm 
MK conduit trunking) to the back of the unit to act like a clip. 
This allows for the easy removal of the unit and is quite 
sturdy. 


Next is the TX antenna - again attached horizontally with the 
supplied bracket and wing nuts - with the TX unit connected 
directly to it, again with an N type to RP SMA connector. 


One of the 12v black and white cameras is attached to a 


piece of 16mm white plastic coupling and can be attached to 
any part of the boom. 
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The Media Card Reader has a 25mm white plastic coupling 
glued to the back, and this is clipped to one of the tripods 
legs to keep it securely out the way. 


Power leads for all the units are just connected to the 
relevant socket on the distribution unit, whilst AV leads are 
run from the RX unit to the monitor for the receive side of the 
station, and from the camera and media card reader (via the 
AV switch) to the TX unit for transmission. 


It may not be the most lightweight system in the world, but it 
is for from being unmanageable and it all folds down to fit 
into the car with out having to dismantle everything (I just 
remove the 12v distribution unit and camera). 


Tripod and boom, with the units set up for initial 
testing 
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N type t 


o RP SMA connectors 


ee 


Completed station 
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For testing purposes a TX beacon was built that could be used 
for testing the RX station, proving alignment and a host of 
other things. 


The beacon is simply a TX unit (5.8GHz 600mW 32 Channels 
Mini Wireless 2dbm A/V Transmitter Video TX), again with 
heat sink glues to the back to help dissipate some heat. 


Housed in a plastic project box, with an on/off switch (with 
LED to show power / TX is on) and fed from an 12v battery 
source. | use a smaller 7ah battery as there's very little 
consumption from the devices and the 7ah battery is 
physically smaller. 


Antenna wise, | use a log periodic printed circuit board 
antenna (WA5VLB 2 - 11 GLPY). 


This is the same antenna that Nick, GOHIK, uses on his dish 
ATV system. However | don't use a dish as with it only being 
a beacon it is not needed to transmit over particularly long , 
distances - although it works at a distance of 10 miles and = —. 
probably much further. DO NOT REMOVE a 
These log periodic printed circuit board antennas cover 2100 ‘ 
to 11000 MHz and are a perfect fit for 5.6GHz ATV, and cost 
around £5.00. A small length of microwave coax needs to be 
soldered the full length of the antenna, which is a job for a 
steady hand! 


AV phono sockets were added to allow a video and/or audio 
source. 


A 12v black and white camera was attached to the front of 
the beacon so a there is always a source, but any video/audio 
source can be used. 
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Linear Amplifier 


As stated the TX power is only 600mw, but distances of up to 
80 miles can be achieved with this power. 


Once this has been achieved, or as long a distance that we 
can achieved, | have purchased a linear amplifier - '5.8Ghz 
FPV Transmitter RF Signal Amplifier’ (again from eBay) to see 
what can be achieved with 2w. 


Specification: 
- Frequency Range: 5.8G (5700MHzZ~6000MHZz) 
- Dimension: 60mm x 27mm 22mm 
- Power Supply: 6V - 23V CD 
- Input Power: -3dBm to 27dBm 
- RF Output Power: 33dBm (2W) 
- Weight: 45g 


Gain guide: 

3dB-6dB @ 5.60GHz to 5.75GHz 
5dB-8dB @ 5.75GHz to 5.85GHz 
3dB-7dB @ 5.85GHz to 6.00GHz 


As yet the station has not been run with the linear amplifier, 
but it will be during 2018 and it will be interesting to see 
what the results are like. 


| hope you found this interesting and it shows that with some 
simple research and very little microwave know-how, the 
world of 5.6GHz ATV can be achieved. 


Due to the project being started in November 2017, the 
furthest distance achieved so far is just under 12 miles, but 
we know that much greater distances can be achieved and 
this will be worked on in early 2018. Hopefully up to the dizzy 
heights of 80 miles plus. 
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If you have a line of sight to south Cumbria (10-84 - Barrow 
in Furness / Ulverston area) and you would like to arrange a 
sked for 5.6GHZ ATV please drop me an email at 
mOkpw@aol.com 


Testing and operating 


This is a line of sight station, so when planning tests and 
activations it's good to check for LOS between the 2 stations 
before starting. A tool that | use is 

https: //www.solwise.co.uk/wireless-elevationtool.html which 
will give an indication of line of sight paths and highlight any 
areas where LOS will not work - allowing both stations to find 
suitable operating positions. 


It's proves to be very accurate, but just bear in mind it will 
not factor buildings, trees etc. into it's calculations, so be 
mindful of the terrain between your station and the one 
you're wanting to work. 


With a relativity narrow beam-width, alignment is key so you 
need to have a bearing on the station you want to work. 
Shorter distances where you can see the area of the other 
station are relatively easy, simply have one station transmit 
and the receiving station can set up the antenna for best 
alignment - something that's relatively simply over a 
distance of 10 to 20 miles as you can set up pointing in the 
general direction (as long as you know your local geography). 


See my website for more photo's and a video of an audio test 
with MOTEB carried out on a windy day in December 2017 


More on testing and operating to follow shortly... 


This article is © Chris Leviston MOKPW 2015, GB 
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Written by Thomas Black and reproduced here by kind 
permission. 


(Text in blue italics are clickable web-links) 


Measuring Video Transmitter (vTx) RF power and checking 
antenna performance are two things a lot of ieee would 
like to do. IlmmersionRC sells a nice RF Power | r but its 
$150 USD price tag is a problem for most hobby Pidecs 


But | have low cost solution for you. How about a DiY digital 
RF Power meter for less than $30 USD? Its 433MHz to 
5.8GHz frequency range means it can handle all your FPV 
devices. Max input level is OdBm, but much higher RF power 
is acceptable with an external attenuator (budget $20). And 
it can measure antenna VSWR if you add a RF Directional 
Coupler (budget $65). 


Here's what it looks like: 


(pp ate eee ea ee eo ee 


Here's an example of a VSWR measurement. J ust a couple 
keypad presses is all it takes to measure "ihe antenna: 


The 3D printed plastic case shown above is not required, but 
looks fantastic. Inside is a Arduino Mega R3 board ($12), 
LCD/Keyboard shield ($3), and AD8318 RF power sensor 
board ($12). 
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These parts are available from from eBay and Banggood 
retailers. 


Assembly involves soldering 3 wires, 2 resistors, and a 
capacitor. Then flash the firmware using the Arduino Mega's 
built-in USB port. Low cost and quick assembly, who doesn't 
love that? 


This DiY build has a short parts list. You'll need: 


- 1 each, Arduino Mega2570 R3 Microcontroller Board: eBay 
search 
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- 1 each, Arduino 1602 LCD / 6-button Keypad Shield: eBay 
search 


- 1 each, Analog Devices AD8318 Log Detector/Controller 
Board: eBay search Banggood search 


- 1 each, 470 ohm 1/8W or 1/4W Resistor: eBay search 
- leach, 3.3K ohm 1/8W or 1/4W Resistor: eBay search 
- 1 each, 1OOpF 0603 SMD Ceramic Capacitor: eBay search 


- 1 each, 10mm Toroid (optional, see instructions): eBay 
search 


Plus about 1.5 feet of 28 to 32 AWG 3-conductor wire. You 
can get this from an old USB cable. 


For measuring vTx power up to 1 Watt you'll need a fixed 
30dB attenuator. I'm using the Mini-Circuits VAT-30W2+. 


At $20 it is a good value since it has a predictable attenuation 
curve and supports all the FPV frequencies. You can measure 
more than 1W with a higher value attenuator. But wary of 
those cheap Chinese attenuators on eBay; Their low price is 
due to their sloppy variations in attenuation. 


VSWR measurements will require a RF Directional Coupler. 
I'm using a Krytar 0955-0098 that | got off eBay for $50. It is 
rated for 2-8GHz applications, but | found that mine also 
handled 900 -1300MHz device measurements with good 
results too. 


You can build the meter without a fancy enclosure. But if you 
have access to a 3D printer then | recommend making the 
custom plastic case. 


The case was originally created/published by contributor 


Vector_Mayhem on Thingiverse: 
https: //www.thingiverse.com/thing: 142282 
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3D Printing Tips: 
1. You can use PLA or ABS. 


2. Be sure to scale the files to account for shrinkage of YOUR 
filament. For example, | used ABS and that requires 101% 
scaling. 


3. | suggest 40% infill with 3 solid layers on the top, bottom, 
and perimeter. 

4. Do NOT remove the tree that holds the Button Pad's 
keycaps together (be gentle when pulling the part from your 
print bed). 


5. The five captive keycaps on the Button Pad must smoothly 
fit in the case top. Trim or file as needed to eliminate any 
binding. 


Electronic Assembly Instructions 
STEP 1: 


Begin assembly by plugging the LCD Keypad board into the 
Arduino Board. The LCD Keypad board goes on top and it 
must be carefully offset to the left side as in Photo 1. 


Initially it may seem to be a mystery on how to correctly 
align the two boards. Fortunately the various connectors are 
silkscreened with pin-out labels. 


| suggest finding "A5" on both boards and then plug them 
together so that the A5 positions match up. Double check 
your work! 


STEP 2: 


Solder the 1O0pF SMD cap to the empty component position 
on the RF Power board, as in Photo 2. 
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STEP 3: NOTE: The wire's length should be short as practical. 


Solder the two resistors to the Arduino Board as follows (see WHITE: RF Board OUT to Arduino Al 
Photo 3). 

BLACK: RF Board GND to Arduino GND (right side of arrow 
470 ohm: Al to GND pointer shown above) 
3.3K ohm: AO to GND RED: RF Board VCC to Arduino VIN 
Note: Use the GND solder pad that is located on the left side OPTIONAL: | wrapped the wires around a 10mm diameter 
of the arrow pointer shown in Photo 3. Toroid to minimize any common mode noise from the RF 


sensor board. The Toroid wraps should have at least 10 turns. 


The Toroid filter might not be necessary but provides a bit of 
insurance against unexpected problems. 


be : 
|) RIGHT 


ae 
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STEP 4: 


Connect the RF Power board to the Arduino using small gauge 
(28-32AWG) 3-conductor twisted wire, as follows: 
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If you've made the 3D printed enclosure then now is a good 
time to install everything in it. 


Assembly is complete. All that remains is to flash the 
firmware. 


The Arduino board has a built-in USB port for firmware 
flashing. The internet is full of How-To's that explain the 
flashing process, so | won't repeat the details here. If you are 
new to Arduino then be prepared to watch some YouTube 
videos and/or visit some web sites. 


Note: This Arduino project will compile without any errors on 
Arduino IDE Version 1.8.1. To avoid compile failure 
frustrations | suggest you use this version too. 


In the Arduino Tools menu choose these two settings before 
flashing the Arduino sketch file: 


Board: Arduino/Genuino Mega or Mega 2570 
Processor: ATmega2570 (Mega 2570) 


1. Assuming you already have the Arduino IDE installed on 
your PC, begin by downloading the project's zipped firmware 
file set. 


2. Unzip the files in a Arduino working directory named 
RF_Power_ Meter. 


3. Flash the Arduino and wait for the file transfer to end. 

A few seconds after flashing is complete you will see the 
power meter's boot messages, beginning with the "RF POWER 
METER" title. At the end of the boot sequence the meter will 
display "HARDWARE PROBLEM, RF SENSOR FAILS". Then a 
few seconds later it will display "OVERLOAD WARNING, 
DISCONNECT NOW!" Ignore these warnings for now, they 
occur whenever the meter's main battery power is missing. 
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That is to say, the USB connection on its own doesn't provide 
voltage to the RF sensor so it will fail the start-up tests. 


4. Disconnect the USB cable. Apply 2S-3S LiPO battery power 
(7.4V - 12V). 


5. At the end of the boot sequence the meter should display 
the "NO RF Signal" message. Congrats, the meter is working! 


At this point the meter should be functional. Go ahead and 
use the keypad to explore the menus to see the available 
functions and settings. 


The AD8318 RF sensor's data sheet advises performing a 
board-level calibration to ensure measurement accuracy. 


Calibrating the meter will ensure accurate RF power 
measurements. However, if you only intend to use the 
meter's VSWR function then calibration is NOT necessary. But 
no doubt you'll want to measure RF power too, so plan on 
performing the calibration procedure. 


What does this all mean? Editing the calibration data in the 
Arduino source code is needed for each RF band you intend to 
measure. The Arduino config file has two data arrays that 
holds the sensor's Slope (signal gain) and Intercept (signal 
offset) calibration information. 

The two data arrays are found in the config.h file, as follows: 
Slope data array: CAL_SLOPE [ ] 

intercept data array: CAL_INTERCEPT [ ] 

Each array has six values that relate to the meter's six 


supported RF bands. The data values are arranged in this 
order: 433, 900, 1200, 2400, 3300, 5800. 
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The calibration data began as values determined from the 
datasheet that were further optimized by using a trusted RF 
power meter and attenuator. Fortunately | have other RF 
power measuring equipment that is accurate, so | used it to 
determine the final calibration data for my DiY meter. 


You'll need to do a similar meter measurement comparison to 
find the best calibration values. So plan on hunting down a 
FPV buddy that has a reliable (calibrated) RF meter and 
attenuator. Beg/bribe and borrow it. For example, the 
ImmersionRC's power meter is fine for this task. 

As mentioned, each RF band that you intend to use will need 
to be calibrated. In this example we'll calibrate the meter's 
900MHZz band using a 910MHz FPV video transmitter (vTx). 


PART 1: Slope Calibration (90QMHz) 
The items you'll need are as follows: 


- 1 each, 910MHz vTx (100mw to 800mW). 


- 2 each, 30dB fixed attenuator. MiniCircuits' VAT-30W2+ is 
recommended. 


- 1 each SMA-SMA adapter or very short coax patch cable. 


1. Apply power to the meter and wait a few seconds for the 
main measurement screen to appear. 


2. Press the Enter key. Use the Up/Down keys and set the 
meter to the 9OOMHz band. 


3. Press Enter again. Use the Up/Down keys and set the 
meter's Atten Profile to match your attenuator's value. 


For example, if using a VAT-30W2+ then select that entry. 
Otherwise use the Custom entry and set the correct dB value 
for your attenuator. Press Enter one more time to exit the 
setting mode. 
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4. Use the SMA-SMA adapter and connect the 900MHz vTx 
and one (1) attenuator to the meter. 


5. Apply Power to vTx and confirm you see a dBm / mW 
value. 


6. Now use the Up key and select the Relative RF Diff mode. 
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7. Remove power from the vTx and install the second 
attenuator. The second attenuator will be measured and used 
to calibrate the meter. Reapply vTx power. See Photo 5. 
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8. The measured attenuation value will be shown on the 
meter's display. 


IMPORTANT: ALL attenuators have frequency dependent 
tolerances. That is to say, the actual dB value will vary 
depending on the measured frequency. In this example | am 
measuring a VAT-30W2+ attenuator and its datasheet shows 
that typical 900MHz attenuation will be 29.7dB to 29.8dB. 
The measurement in the photo example (see above) shows 
the correct value for my "30dB" attenuator. 

That's because this is a calibrated meter. 

If the measured value is incorrect then the RF sensor's 
900MHz slope value will need adjustment. This requires 
editing / reflashing the Arduino code. | won't explain how to 
use the Arduino IDE to edit the code because there are 
endless YouTube tutorials that will do a better job of teaching 
you the basics. 


9. Calibrating the slope measurement begins by opening the 
config.h file. Find the CAL_SLOPE array directly below the 
AD8318 SECTION BEGINS HERE text region. The six comma 
separated Slope values are ordered by RF band (433, 900, 
1200, 2400, 3300, 5800). The second value is the 90OOMHz 
band's slope data. 

Identify this value -- it is the one you will edit. 


Now that the 900MHz slope value is calibrated we can move 
on to the RF sensor's Intercept calibration. These instructions 
are for the 900MHz band. 

PART 2: Intercept Calibration (900MHz) 


The items you'll need are as follows: 


- 1 each, 910MHz vTx (100mw to 800mW). 


- 1 each, trusted RF Power Meter (to be used as a Reference 
Meter). An ImmersionRC RF power meter is used in this 
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example. 


- 1 each, 30dB fixed attenuator. MiniCircuits' VAT-30W2+ is 
used in this example. 


- 1 each SMA-SMA adapter or very short coax patch cable. 


1. Connect the attenuator to the Reference Meter. In this 
example | used an |mmersionRC Power meter along with its 
included 5cm long SMA patch cable and 30dB attenuator. 


2. Apply power to Reference Meter and configure it for the 
900MHZz band. 
Set the Attn value to 29.7dB (nominal value for VAT-30W2+). 


3. Connect the 900MHz vTx to the attenuator and apply 
power. Allow it to warm up for a few minutes. Do not allow 
the vTx to overheat (use a small fan if necessary). 


4. Measure / record the vTx's mW and dBm values. Example 
shown in Photo 6. 


Photo 6 
5. Apply power to your DiY RF meter. Confirm that it is still 
set to the 9OOMHz band and Attn value is 29.7dB . 


6. Remove power from the vTx and move it (with the 
attenuator) to your DiY RF meter. Apply Power to vTx and 
allow it to warm up again. 
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7. Measure / record the vTx's mW and dBm values. Example 
shown in Photo 7. 


Photo 7 


8. Using your recorded measurements, subtract the 
Reference Meter's dBm value from the DiY meter's 
measurement. 


If the difference value is more than 0.1dBm then the RF 
sensor's 900MHz Intercept value will need adjustment. This 
requires editing / reflashing the Arduino code. 


9. Calibrating the intercept value begins by opening the 
config.h file. Find the CAL_INTERCEPT array directly below 
the AD8318 SECTION BEGINS HERE text region. The six 
comma separated intercept values are ordered by RF band 
(433, 900, 1200, 2400, 3300, 5800). The second value is the 
900MHZz band's intercept data. Identify this value -- it is the 
one you will edit. 


10. If the dBm measurement was too high then decrease the 
intercept array value by subtracting the difference value from 
it. If the value is too low then increase the intercept value by 
adding the difference value. After editing the value, save the 
file, then flash the Arduino board. 


11. Confirm the DiY meter's 9OOMHz RF power measurement 
is now within 0.1dBm of the reference meter. 
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Your meter's 900MHz band is now fully calibrated. 


Repeat the slope and intercept calibration steps for the other 
RF bands you intend to use. 


The DiY RF Power Meter can measure antenna SWR (VSWR). 
A PF Directional Coupler is needed to use this feature. Mine is 
a Krytar 0955-0098 that is rated for 2-8GHz applications. 
Despite it's 2GHz rated lower end, | get good VSWR results 
down to the 900MHz band. 


The VSWR function is simple to use. 
Following is an example involving a 910MHz FPV antenna. 


1. Apply power to your DiY meter. Select the appropriate RF 
band and ATTN setting for your equipment. 


Then use the Up/Down keys until you see the VSWR: [SEL] 
TO START menu. Then Press the Enter (Select) Key to select 
the VSWR function. 


2. Prepare to install the Directional Coupler, vTx (video 
transmitter), attenuator, and antenna (DUT). For best results 
do NOT use coax cables to connect them; SMA-SMA coupler 
adapters are recommended instead. 


3. See Photo 8 (next page) for Forward measurement setup. 
When ready, press the Enter Key to perform the 
measurement. 


4. See Photo 9 (next page) for Reverse measurement setup. 
When ready, press the Enter Key to perform the 
measurement. 


5. The SWR measurement results will be automatically 
calculated and displayed. See Photo 10 (next page) for an 
example. 
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Go ahead and explore the menus to become acquainted with 
the meter's functions. The features are simple enough that | 
didn't feel it necessary to write a formal instruction manual. 


But here's some basic tips: 


[1] Menu navigation uses five context sensitive keypad 
buttons (see Photo 11 next page): 

1 = Select / Enter / Change Freq Band & Attn / Reset Min & 
Max 

Left / Previous 

Up / Next 

Right / Next / Edit Attn Value 

Down / Previous 


UBBWN 


ro-can.ecom 


[2] You can change the Frequency and Attenuator settings by 
pressing the Select (Enter) key while in the main RF power 
mode. 
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This mode is identified by the toggling FREQ: and ATTN: 
status messages on the LCD's top line. 


[3] The Attn. Profile menu includes some pre-defined 
attenuators that are characterized for all five RF bands. The 
*USER DEFINED* profile uses flashed data values that are 


defined (by you) in the config.h's SER_ATT_PROFILE[ ] array. 


Lastly, the Custom profile allows you to manually enter a 
fixed attenuator value using the Keypad. To edit the Custom 
entry begin by pressing the Right (Edit Attn Value) Key. This 
will turn on the custom attenuator edit mode. 


[4] The main RF power mode uses data averaging. It's the 
recommended mode for measuring analog RF power (typical 
FPV vTx). In case you are interested, data is sampled at 
200Hz and 200 rolling values are collected for averaging. 
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[5] The Instant Power mode is for Instantaneous (non- 
averaged) measurements. 


This is the recommended mode for measuring digitally 
modulated RF signals (Wi-Fi FPV and long range UHF R/C). 


Keep in mind that digital signals aren't continuous RF so 
reliable measurements are difficult to achieve. The display is 
limited to a 5Hz update rate for legibility. 


[6] The Min / Max Power measurements are held in a rolling 
buffer that automatically resets after 10 seconds. Or you can 
manually reset the buffer at any time by pressing the Enter 
Key. 


Well, that about wraps this project up. | think you'll find it to 
be a good performing meter that can be built at a bargain 
price. 


By the way, the meter project discussed here uses the 
AD8318 sensor (the AD8317 is supported, but is not used). 


The AD8318 chip can tolerate a slightly higher input level 
than the AD8317. 


For example, the -4dBm signal level from your 5.8G 400mW 
vTx would have ~0.2qB typical error on a AD8318. 


So if your home brew meter is using the AD8318 then a high 


quality 30dB attenuator would be fine to use with the 400mw 
VIX 
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Portable repeater update 


Back in issue 53 we mentioned a portable ATV repeater and ————— 
= 
(iF rereater arv BESSsT™R 


here are some more pictures of it. 


Many thanks to Mauro IV3WS for supplying them. oe 
These are the current parameters: 

- RX 23cm = 1240 MHz ja 

- TX 13cm = 2390 MHz - power 1W 

- TX 3cm = 10450 MHz - power 1W 

- 13V power supply 

- Maximum current 2.6A 


You can select which range you want to transmit, between 
13cm and 3cm ...not on both at the same time. 


The transmission is activated by video-squelch after a carrier 
with a video signal is present at the input. 


The receive frequency can be changed according to needs. 


REPEATER ATV 
RX 1240Mhz TX 10450 - 2390Mhz 
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The transmission frequencies can be changed, but for the 
3cm range the antenna that currently works at 10450 MHz 
must be recalibrated. 


We cannot calibrate the 10GHz antenna because we do not 
have the instrumentation for that frequency. 


All transmitters have the outgoing circulator for safeguarding 
the power amp ...the LOGHz one has two, one at the inlet 
and one at the outlet, to avoid even possible self-oscillations. 


Fo all The missin 
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My granddaughter asked me 
what it was like to be old. 
So | told her 
"Put cotton in your ears 
and pebbles in your shoes. 
4 Pull on rubber gloves. 
Smear vaseline over your glasses, 
And there you have it: 
instant Old Age." 


Sandi V 
www. wackywits.com 
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DATV-Express Project - December 


update report 


Written by Ken W6HHC 


Art WA8RMC continued to test the production batch of the 
MiniTiouner-Express hardware units. 


A reliability issue was found when testing most units for 
extended temperature operations. The regulators would 
stop..the power LED would turn OFF. Some units would run 
three days at elevated temperatures then stop...and then 
start-up again after cooling down to room temp. 


As you might expect, we suspected everything...first maybe 
a bad regulator IC lot, then maybe some wrong/ mislabeled 
passive components surrounding the voltage regulator, and 
currently all bad units seem to run well again by “repairing by 
re-fluxing the IC and re-flowing the solder”. 
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First production lot unit using robot-assembled 
MiniTiouner-Express PCBA with Serit NIM. The 
included cover is not shown 
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Art needs to confirm that this “poor soldering” really is the 
root-cause..but Art has a medical issue that will impact his 
efforts that will be delayed until he is back on his feet. 


Ken W6HHC has been working on the MiniTiouner- Express 
User Guide since he received his first MiniTiouner-Express 
unit for testing. Ken has just finished sending out a draft for 
review by the project team. 


When the project team has added corrections and 
suggestions, Ken will ask Jean Pierre F6DZP to review the 
User Guide for correctness and comments. 


When Art WA8RMC is confident with the extended 
temperature operations of the MiniTiouner-Express units and 
Ken has incorporated the review comments of the User 
Guide..the FOR SALE announcement will be posted. 


The only change is that USA shipping pricing was raised to 
$7.00 (instead of $6) at the beginning of 2018. 


“Project speed set to slow” .... de Ken W6HHC 


‘T IDEA OR PROPOSAL i) 
MAGAZINE EDITOR 
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GB3FB at 9cm 


Tony G4CBW reports: - 


This morning | managed to receive GB3FB on 9cm for the 
first time at around 100km. 


The signal was not strong, barely a few DBs above the noise 
floor on the analyser but with fluttery peaks or aircraft scatter 
up to 5-6 DBs. 


At that point Minitioune, which knew there was a signal 
present with meters and lock LEDs madly flickering, would 
lock-up to produce in most instances a perfect picture but 
sometime with errors. 


Have attached a number of screen grabs from earlier this 
morning. 


What is interesting is that to receive a signal it was necessary 
for me to raise the mast up a few feet, even though the dish 
has a clear take-off in FB's direction when down. 


When we get a day without high winds | will raise the dish 
further up to see if there is any more signal to be had. | also 
need to replace my 9cm feed which is currently a ring-feed 
designed for a prime focus dish to something more suitable 
for the 1 metre offset dish in use. 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 


CQ-DATV 57 - March 2018 


The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Editorial 


In this issue, we have Dave G3ZGZ investigating why a 
splitter does not deliver the results we would all expect from 
a simple unit and more interestingly, why it’s performance 
varies across different bands. Fortunately Dave does solve 
the mystery. 


Marco Geels PE1BR.NL has some ideas for the Micro Mini OSD 
board that was actually designed for overlaying text on 
remote controlled aeroplanes, but Marco has other ideas. 


Mike G7GTN is looking at camera illumination for small 
webcams which really does add some sparkle to their 
performance and helps with working on small surface mount 
constructions. 


John G3RFL revisits the 100W power meter he designed for 
CQ-DATV 11, adding improvements and combining the design 
with the 5W power meter from CQ-DATV 18. So we have a 
dual design with both 100W or 5W FSD. 


Trevor has been looking back at what it was like to be a 
cameraman in the days of Turret Cameras, with a few well 
chosen links to the world of YouTube and some of the camera 
work in television and the movies. 


Ken W6HCC reports that Art WA8RMC resolved the power 
supply extended temperature problem of the DATV-express 
boards and all units have been reworked. However, a new 
problem has been seen in a few units. 


These are under intense scrutiny. 


Armand Hoffstetter KDOPXF looks at setting up a 
transmission and the world of windows 10 driving his HiDes 
DVB-T transmitter. 
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Along with all the news and updates from GB3FB and its 
9cms TX being received at 100Kms and GB3FT still awaiting 
23cms approval but it will shortly have a slotted wave guide 
TX and possibly a another 6dBs of gain. 


So as we always Say:- 


Sit back and enjoy CQ-DATV 58 and if you have something to 
interest our readers in the next issue please contact 
editor@cq-datv.mobi. 


CQ-DATV Production team 


Index page links 


Please Note:- For some unexplained reason, on 
different PDF viewers, the page links on the index 
page are jumping to a page either before or after that 
indicated. 


This has just started happenning and we are 
investigating the problem. 


If you experience this problem, we would appreciate a 
quick note telling us the PDF viewer and operating 
system you are using. 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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News and World Round-up 


California, Arizona Students to Speak with 
Astronauts on Space Station 


\ 0 i h 
ied i | 


Astronauts Norishige Kanai of the Japan Aerospace 
Exploration Agency and Scott Tingle of NASA will talk 
to students in California and Arizona March 2, 2018, 

about life and work aboard the International Space 

Station. Credit: NASA 


Two astronauts living and working aboard the International 
Space Station will talk live with students in Arizona and 
California on Friday, March 2. The separate Earth-to-space 
calls will air live on NASA Television and the agency’s website. 


Students from H.L. Suverkrup Elementary School in Yuma, 
Arizona, will talk to Expedition 55 astronauts Scott Tingle of 
NASA and Norishige Kanai of the Japan Aerospace Exploration 
Agency at 10:30 a.m. EST. Media interested in attending the 
event should contact Trina Seigfried at 928-246-3565 or 
tseigfried@craneschools.org. 
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The event will take place at 1590 S Ave. 


At 12:15 p.m., Tingle and Kanai will get a call from students 
at Monta Loma Elementary School in Mountain View, 
California. To attend this event, media should contact Shelly 
Hausman at shausman@mvwsd.org or 650-796-8304. The 
event will take place at 60 Thompson Ave. 


The students will have a unique opportunity to pose questions 
directly to astronauts about life aboard the space station, 
NASA's deep space exploration plans, and doing science in 
space. They’re preparing for the event by studying the space 
station, astronaut biographies, and the current research and 
activities happening aboard the station. In addition, the 
Suverkrup students have added their names to NASA‘s 
InSight Mars lander Names to Mars program and are 
preparing for a virtual field trip to the Red Planet. 


These in-flight education downlinks are an integral 
component of NASA's Year of Education on Station, which 
provides extensive space station-related resources and 
opportunities to students and educators. Linking students 
directly to astronauts aboard the space station provides 
unique, authentic experiences designed to enhance student 
learning, performance and interest in science, technology, 
engineering and mathematics (STEM). 


Astronauts living on the orbiting laboratory are able to 
participate in these educational calls, and communicate 24 
hours a day with the Mission Control Center at NASA’s 
Johnson Space Center in Houston, through the agency Space 
Network’s Tracking and Data Relay Satellites. 
https://www.nasa.gov/directorates/heo/scan/services/networ 
ks/sn 


Source: https://www.nasa.gov/press-release/california- 
arizona-students-to-speak-with-astronauts-on-space-station 
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LimeSDR-mini 


As a follow-up to the LimeSDR-mini Tx/Rx discussions, I just 
placed an order for a LimeSDR-mini unit for US$139 (the 
introductory price). These units have been shipping since 
February as promised by Crowd Supply at 
https://www.crowdsupply.com/lime-micro/limesdr-mini. 


The LimeSDR-mini is a very small Tx/Rx unit with USB-3 
capability 


A Crowd Supply update e-mail reported that “We've shipped 
over 300 boards so far and we're happy to report another 
900 or so boards will arrive at Crowd Supply’s warehouse this 
week.” My unit is expected to ship on March 31. 


73...de Ken W6HHC 


Just a quick fyi, 


GB3FB is working well on 9cms and being 
received at 100kms away by Tony G4CBW. 


GB3FT on 23cms is still awaiting approval but is 
available under clause 10 and will shortly have 
an improved slotted wave guide antenna courtesy of the UK 
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Micro wave group - it should offer an extra 6dB of gain over 
the current Alford slot and fingers crossed may extend to 
coverage to the Wirral and Barrow areas. 


73 Tim G4WIM 


Source: 
https://forum. batc.org.uk/viewtopic. php ?f=15&t=5409 


The cq-datv.mobi web site has been 
moved to a new hosting company that 
provides us with a SSL certificate so that 
all connections are now secure using the 
https protocol. 


As well as being encrypted, this protocol is much more robust 
and should improve downloads for people on poor internet 
connections. 


BATC at the Martlesham MRT 14/15 April 


The BATC will be represented at the Martlesham Microwave 
Round Table on the weekend of 14/15 April. There will be a 
presentation on ” ATV on 5.6, 10 and 24GHz” just after lunch 
on the Sunday, and items from the BATC shop will be 
available all weekend at normal prices minus the post and 
packing costs - cash only please. We will also be running a 
Portsdown Clinic. 


Remember that you need to sign up for the Round Table in 
advance at: Attp://mmrt.homedns.org/. No entry without 
pre-booking. 

Source: 

https://forum. batc.org.uk/viewtopic. php ?t=5426&p=15213# 
pis213 
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From TV-AMATEUR 188 
Roberto Zech, DGOVE, silent key 


Some weeks ago a shocking news arrived: our friend Roberto 
Zech, DGOVE, died quite suddenly on 20.2.2018. 


Roberto was 49 years old, sportive and health-conscious. 


Only recently on 17.2. he visited the "GHz-Tagung" in 
Dorsten, Germany, and other visitors reported good health 
from him. Many amateur radio and ATV friends knew Roberto 
since more than 30 years as a developer and producer of 
high level UHF and GHz devices. He provided them to radio 
amateurs and commercial users all over Europe. 


As a certified textile machinery technician he aquired his 
knowledge on microwave technology in private studies. 


Roberto seemingly had planned new decvices like a 24 GHz 
prototype group in a milled aluminium housing. 


He was an active member in several amateur radio groups 
like DARC and AGAF and regularly visited meetings like HAM 
RADIO in Friedrichshafen, UKW-Tagung Weinheim and ATV- 
Treffen Gloevzin with his stand. 


Roberto is leaving a big vacancy especially in the ATV 
community. We whish his family much strength after this 
severe loss. Roberto, DGOVE, will always stay in our mind 
thankfully. 

For AGAF e.V. Uwe, DJ8DW President 


Translation Klaus, DL4KCK www.agaf.de. 
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t. Mark's Anglican Church 


WORSHIP SAT SPM SUN 8:30AM & 
| 


O-30AM 
ADAM & EVE 
_ THE FIRST PEOPLE 
TO NOT READ THE APPLE 
TERMS & CONDITIONS 


Thanks to Armand Hoffstetterr KDOPXF for the above. 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


Want to be notified when issues of CQ-DATV are published? 
Then join our mailing list. 
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Written by Mike Stevens G7GTN 


Wishing to enter the interesting world of surface mount 
construction, it became quickly apparent that my eyesight 
would always struggle with this. 


Looking around I found plenty of people using the small USB 
based camera microscopes, with quite mixed results. 
Knowing these are basically quite cheap webcams with some 
added illumination I set about to see what I could create 
using my familiar bargain basement (or value based) 
approach to matters. 


I already had a small CMOS board based camera module, and 
on powering this I was quite surprised by the video output 
quality. If it does actually meet the quoted 600 TV lines 
output PAL specification is really unknown at present, this 
would be a whole new question for another day. But for the 
application and proposed system seemed to be quite suited. 
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The LED Ring is based on the WS2812B addressable chips; 
the smaller size type selected has 8 controllable devices with 
an outer diameter of approximately 31mm across the PCB 
module. An ATTiny85 based processor module controls the 
brightness level (and colour) of all LEDS using a single push 
button switch. The camera is feed with a +5V supply directly 
from the processor module. An optional LED can be attached 
on I/O pin P2 via a 220 resistor to show the code is 
running. I used either a tethered USB cable from a PC ora 
simple 18650 cell based power bank to power the test 
project. 
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Software 


The Neopixel LED Ring is controlled via an external Library. 
This can be downloaded from the link in the article or 
installed directly using the Manage libraries feature. From the 
available code LEDRING.ZIP you need to change a constant 
to let the code know how many LEDs you have in total, in my 
case 8 were used & sufficient for the task. 


The brightness level setting is controlled via a standard push 
button switch on I/O pin Pi, the other end being connected 
to GND. The switch is debounced via software; you can select 
the value in ms to adjust for your own particular switch used. 


Plug in the ATTiny85 USB cable when the Ardunio IDE notifies 
you to do so. Once you have uploaded the code the push 
button will turn the LED Ring on at full brightness, 
subsequent pushes will change the brightness. 


The brightness levels can be easily adjusted within the code 
to suit your own usage case. If you go past the 4 pre-set 
levels the next press will turn off the LED illumination ring. 


Conclusions 


A slight word of caution is probably already in order, it is 
strongly advised that you do not stare directly at the LEDs 
when set at the full brightness level. On doing so myself I 
found that my eyes were slightly strained, after even just a 
few seconds of viewing. 


The illumination provided by the 8 small LEDs is quite 
impressive, and being a pre made module makes the 
application of these very easy. You could scale up this idea to 
use larger LED Rings for other devices such as video 
cameras. 
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One consideration to keep in mind is the current required by 
the devices, this would mean an external +5V power supply 
circuit as the ATTINY85 on board regulator type 78M05 could 
run out of steam quickly. 


With the camera module I had used the limitation would be in 
the M16 type lens used, so a more sensible option is to 
source a different camera using a CS Mount lens. 


The LED light idea can still transition in this new direction. 


a 


TV LENS 1/3" CS 
8-60mm 1: 1.6 
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DATV-Express Project 


Written by Ken W6HHC 


During February, testing of the compact MiniTiouner-Express 
hardware receiver and analyzer production units that use the 
Serit NIM tuner and uses the MiniTioune software from Jean 
Pierre F6DZP continued. 


In February, Art WA8RMC resolved the power supply 
extended temperature problem and all units have been 
reworked. However, a new problem has been seen in a few 
units. 


Out of 29 production units that are under intense scrutiny, 
25 units work perfectly. However, consistently 4 units power 
up with poor modulation constellation and a low MER reading. 


Restarting these four units allow them to sometimes work 
OK...but most times the poor modulation constellation comes 
on. 


A possible issue has been identified with the one of the Serit 
tuners on the “four poor constellation units” and all “four poor 
constellation units” are in the same manufacturing date code 
lot (different from the 25 other good units) . Art is working 
with the Serit manufacturers to analyze. 


Ken W6HHC has completed a MiniTiouner-Express User 
Guide draft that has been reviewed and updated by the 
project team, A review copy has been sent to Jean Pierre 
F6DZP for his inspection and comments. 


he project team has decided to delay sales of the 


MiniTiouner-Express hardware until the poor-constellation- 
problem on some units is better understood. 
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MiniTiouner-Express 
DVB-S/DVB-S2 
Receiver / Analyzer 
User Guide 


For Windows OS 
Draft 10 


— 
+" = MipiTiouner- “im 
J. Express ize \\ 
; j DVB-sis2 weal 
od Receiver/Tuner/Analyzer 
wes “ err 


Ww enpeesa com 


Cover for Draft 10 of MiniTiouner-Express User Guide 


There is good news that the PLUTO SDR Tx/Rx units from 
Analog Devices are NOW SHIPPING from both Digikey and 
Mouser electronic distributors. 


The DATV-Express software v1.25p4 software (for windows) 
will transmit with either a PLUTO modulator or the normal 
DATV-Express modulator board. Currently, Charles G4GUO 
has been working to add the Lime-Mini SDR board to the 
v1.25p4 software. 


Mostly working, Charles explains he just needs to add the 
“raised COSINE” filter to the code for Lime-Mini SDR board 
software. Charles reports he could have a software build 
ready to provide alpha testing with Lime-Mini SDR board ina 
couple of weeks. 


Project Speed is set to moderate....de Ken W6HHC 
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Micro Minim OSD The OSD pcb has 2 analog inputs so with a couple of resistors 


and 5 buttons I made a small keypad to control the device. I 
Written by Marco Geels PE1BR http://pelbr.n! mounted the OSD PCB under the keypad and connected 


everything together. 


Design: 


I heard and read a lot about the Micro minim osd board. This 
is a small and cheap ($6.45) OSD board designed to overlay 
text on remote control airplanes. Actually it is an SMD Atmel 
chip on one side and a SMD max7456 chip on the other side. 


In CQ-DATV Magazine 12 and 39 Mike Stevens G7GTN 
wrote about this board and he made some software to start 
your own project. 


OTR ™ am... mw. GND GND 
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The issue for me with this software is you have to open your 
case, plug in the USB>>TTL converter, find the latest version 
of you software, change the text and reprogram the Atmel. I 
want to build this OSD in every transmitter so I always have 
my callsign on screen whenever I am transmitting. I also use 
my transmitters at club events, Jota etc etc so I have to 
change my callsign a couple of times a year (club call, jota/J 
call and personal call) and sometimes I want to add text from 
wherever I’m transmitting. 
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Menu options: 


OK that hardware part was easy now do some software: How 
hard can it be, read some buttons and change the text, 
erhmm it became a little bit more work to code this: 


But the result is there. I can now edit 6 lines of text, turn 
them on and off, select blinking or steady, black or white 
letter. 


I can move the text to every position on the screen and 
everything will be stored to EEprom so my text will be 
remembered when I cold start the device. 

You need to upload the character file Mike Stevens G7GTN 


created and described in CQ-DATV Magazine 12 before you 
upload the arduino software. 


Continued next page... 
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Main menu 


Text1:-@n 
Text2: 
Text3: 
Text4: 
Texts: 
Text6: 
Back 


edit 
edit 
edit 
edit 
edit 
edit 


blink 

blink white 
blink black 
blink white 
blink white 
blink white 


Files: 


Please note that these files download from Marco's site 


and not the cq-datv.mobi site. 
PCB board image 


http://pe1br.nl/wp-content/uploads/2016/10/pcb-image- 
€1477184792402.png 


eagle schematic 

http://pe1br.nl/buttonbord-V1.sch 

eagle board 

http://peibr.nl/buttonbord-V1.brd 

arduino software 
http://peibr.nl/calgever_PE1BR_V1_0.zip 

CQ-DATV website 

https://www.cq-datv.mobi/ 

Copyrights: 

All software is distributed under the GNU/GPL licence. All 


hardware and designs are distributed under a Creative 
Commons license Attribution-ShareAlike 2.5. 
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, Tt DX-pedition to Ibo Island [ig ATR 
: _ 


As 


——et pt > Q c 


En verder nog dit nummer onder andere: 


Rohde & Schwarz UHF versterkers 
“TRAMS op 144 MHz” 

Veel televisienieuws van de BDXC 
BOAN informatie 


Kom ook naar de DKARS HF Weak Signal Dag in 
Kootwijkerbroek op 10 maart! 


DKARS-Dutch Kingdom Amateur Radio Society 


Lele [= DKARS-Dutch Kingdom Amateur Radio Society 
Oks Februari 2018 editie 40 


Check out the DKARS website at:- 
http: //dkars.nl/ 
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I connected it up and first used my SDR receiver to see the 
incoming signals. This showed an incoming DATV signal on 
146.5 MHz as I expected. 


Written by Dave Woodhall G3ZGZ When I used the MiniT I expected to be able to receive the 
picture OK as the incoming DATV signal was strong. I could, 

Recently I’ve been doing some tests on 2m DATV using my but was getting a MER of only 2db where previously the same 

BATC receiver with Minitioune (MiniT) software. I have signal gave >17db MER when only the MiniT RX was used. 

noticed that the RF level meter on the software pulses about 

once a second and reasoned that as it has a wide bandwidth, I expected the splitter to have some loss but this was 

the signal my be outside of the 2m band. strange. 

I wanted to use my SDR dongle at the same time as the I changed the SDR and MiniT to 1315MHz, to receive the 

BATC receiver without having to change over antenna leads. I output of GB3FT, whereby both showed the signal level I 

use a preamp on 2m and I figured this would have a high expected. This was strange as well! Back to 2m and the 

enough output level to drive a splitter. results were confirmed. 

I rummaged through one of my many junk boxes and found Decided to change over the SDR and MiniT ports that were 

an ideal candidate for the job. It is a satellite 2 way splitter used on the splitter. Now the SDR had a very low signal level 

with F connectors and rated 5 to 2250MHz. and the MiniT was fine. Strange! Funny that 23cm passes 


through OK, but not 2m and it’s only one port. 


Continued next page... 


= 
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CQ-DATV, MAGAZINE IS SO 
MUCH BETTER WITH YOU! 


IF YOU HAVE A PROJECT IDEA OR PROPOSAL 


PLEASE CONTACT THE MAGAZINE EDITOR 
—_ 


editor@cq-datv.mobi 
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Using a 4lb hammer, and my large chisel I manage to get the 
press fit lid off the splitter. 


Now I know why. 


Look at the socket at the top left of the splitter. There is a 
loop of metal sitting between the case and the centre 
connection of the socket. At 2m it is a good enough short, at 
23cm it must have enough inductance to not effect the 
signals too much! 


I think the circle of metal is swarf from the pop rivet to the 
left of the red RFC. 
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So a splitter is a high pass filter when there’s a little extra 
material on the connector. 


After that was sorted out I was able to use the SDR and MiniT 
together from the same antenna. Luckily I didn’t put power 
up the cable to my preamp as the short happened to be on 
the connector that has power pass through! 


Now to identifying the 1 second pulse that the MiniT RF level 
meter shows. Funny - this turned out to be TWO sources of 
“QRM”. 


The one causing the problem is a data or paging transmitter 
operating on 153.025MHz that puts a VERY strong signal into 
my QTH. The bandwidth of the MiniT receiver is such that 
when on 146.5 MHz the TX is being picked up. When 
receiving a weak DATV signal this TX does not actually cause 
any problems, much to my surprise. A bandpass filter on the 
input reduces this signal to the point where it doesn’t show 
on the MiniT RF meter. 


The other source is one I first encountered a couple of years 
ago. 


This QRM is also a 1 second pulse and it covers a really wide 
band of frequencies either side of 2m. From my QTH it 
beamed up north, but was not always there. It is of such a 
low level that it’s not a problem, but in searching for the first 
QRM source I heard it. 

I have a DF receiver on 151 MHz and this picks up the signal 
so I took it for a walk in the streets around my QTH. 


I went north and turned into the next street behind my 
house. The signal got stronger and was DF'd to a car parked 
in the street. 


Then the penny dropped - I had exactly this problem with a 
2m mobile rig in my own car a few years ago. 
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It turned out to be the car’s alarm system! That’s why this 
QRM was not present all the time! 


Since then I have noticed that a similar pulse is emitted from 
some electronic clocks that use a solenoid to move the 
fingers! 


This is why amateur radio is such good FUN. 


Now back to DATV! 


Tve taken up 


Re-publication of CQ-DATV magazine material is encouraged 
as long as source credit is properly given. 


“Reprinted by permission” material must have the 
original publisher’s/authors permission. 
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TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to /http://agaf-ev.org/ 
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Trevor Looks back to a 70's TV studio 


In 1970 a job change took me into working in a TV studio, 
what a different world. 


The kit was unfamiliar, but all of it obeyed the rules of 
electronic engineering, figure out what it did and why it was 
not performing and threaten it with the service manual. I had 
a bench, all the usual tools and I was in my safety zone - or 
was I. The studio was new as were most of the staff, but I 
was making things work and keeping my head down. Then 
the Director of Television, returned from leave (what grand 
titles some people had) and after a staff meeting decided to 
shake us all up. 


I did not know it at the time, but he was ex Navy where 
apparently the drill is everyone has two jobs EG you are the 
cook and when they sound general quarters you stop cooking 
and have an operational post EG number 2 Pom Pom. How 
does this translate into television? 


The following day the studio was brought to life and all the kit 
I had been fixing was powered up and working. What I had 
not expected was that I was going to be pressed into work 
actually operating kit. The philosophy was to team bond 
everyone by moving them out of their safety zones and into a 
weeklong exercise of TV production with everyone carrying 
out unfamiliar tasks. 


Well I was certainly well outside my safety zone and assigned 
to camera operations, lucky we did not have any Pom Poms 
to man, or depth charges to fire. 


It is different mending a camera to, actually pushing one 
around on the studio floor. The cameras were black and 
white, and it was back in the days of turret lenses, something 
I always thought had been copied from the film camera 
world. 
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Camera head of an EMI 203 5 lens camera 


The lenses were changed by rotating the turret and this was 
a pure mechanical action from a rotating handle on the side 
of the camera. This had to be done when your camera was 
not on air so pay attention to the tally lights and listen to the 
gallery through the head phones..not too difficult, but you did 
need to know which lenses were in the turret and which 
direction to go, or you were in danger of making some very 
elementary mistakes, that were plainly obvious to everyone 
in the production gallery. 


Most cameras have four lenses in the turret, but the ones we 
had had five, which might sound like an advantage, but it 
was not. The lenses all had an Iris that was controlled 
remotely, so that a racks operator could set the exposure. 
There was just one common motor and it was connected to 
all the lenses, so moving the iris on one lens did the same to 
all the other lenses, but they were not in front of the tube so 
not a problem, or was it? 
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Even the BBC blanked out lens positions in the Turret 


I don’t know the history of the EMI cameras, but I did wonder 
if the motor came from a four-turret model as it struggled to 
move five irises’ at once. It just made it with new lenses or 
lenses that had just been serviced, but if they were due for 
an expensive service then they needed more power than the 
motor was capable of delivering. 


The solution, was remove a lens and fit a blanking plate and 
well just one more problem to struggle with when operating a 
camera, remove a good picture and replace it with a blanked 
out lens and then go black deprived the gallery of a picture 
for 5 seconds or more and your headphones delivered a 
rocket for you and all the other cameras to hear. 
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The lenses had focal lengths given in inches, (pre-decimal 
days), the widest being 1” then 2” up to either 8” or 
sometimes 12” (12” is a little long for studio work and the 
longer the lens the shallower is the depth of field and camera 
wobble is a problem). The focus is controlled by the camera 
operator and as we all know is a product of the distance from 
the lens to the subject, move the camera or if the subject 
moves then it needs to follow. 


The common rookie mistake is to go the wrong way, you 
need to be aware if the camera and the object are moving 
nearer or further apart and to be able to keep focus, but do 
not over or under do it, this takes practice and getting this 
wrong when, viewed on a small electronic viewfinder on the 
studio floor under rather bright lights, can be seen by 
everyone in the gallery looking on much larger monitors and 
in much better lighting conditions. The gallery wants usable 
pictures at all times and are unforgiving on somebody that 
takes too long to get focus or change lenses again you will 
hear it in your headphones. 


Early Studio Gallery 
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There were other functions to get on top off, the head was 
mounted on a pan and tilt head and it did allow for some very 
smooth camera work, perhaps the simplest task. 


The final problem was moving the camera, the head weighed 
probably getting on for a 100Ibs (S5OKg) and was counter 
balanced with an equivalent amount of lead weights, so it 
could be telescoped up and down and the whole assembly 
wheeled across the studio floor. 


The pedestal had three wheels and two modes- one-wheel 
steering and three-wheel steering. You rotated a large ring 
which gave the direction of travel and used one-wheel 
steering as it followed your chosen subject, moving on the 
floor in a much more desirable arc, but again something you 
could get wrong. The camera took some pushing particularly 
as you are trying for a graceful camera move on shot, that 
will need the pan and tilt head moving and most probably 
focus all at the same time. 


Typical stock shot of a Camera Pedestal, steering gear 
and the lower section where the lead weights go 
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Another rookie mistake is to try to track the camera on a long 
focal length lens, always track on the widest lens only, 
despite the commands coming from the gallery in your head 
phones, they are not the experts and may not have ever tried 
operating a TV camera. 


This moving of the camera (tracking) provided some 
interesting effects, unlike a modern day zoom where the 
picture just gets bigger and smaller the picture actually 
changes as the 3D geometry changes. 


Imagine looking through an open door at something at the 
other side as you walk through the door, its door frame will 
no longer be in shot and the parts of the kitchen that were 
hidden by the door frame will come into shot. (see link 1) 


This is so often seen in the film making industry where Zoom 
lenses are just not in vogue and camera moves are, TV 
camera operatives have become lazy and camera moving on 
shot is in decline and a picture size is controlled by the zoom 
lens. I think this de-skilling is a shame and the loss of hard 
won skills is always a pity. 


My week on the studio floor came to an end and I left better 
skilled and much wiser. That was not the end of the shake 
down exercises they happened about every other month, 
slowly I got to appreciate how a TV team works together and 
was better for it. I think even now I can stand on a studio 
floor and explain what every light does and why it’s there. 


My life changed in the studio as I honed my skills in what was 
part of a University just as other opportunities beckoned with 
fresh challenges. I then went to work in ITV, in a role that did 
not involve camera work, so they will never know what they 
were spared. I loved my time in the University studio, but the 
challenge of better kit, colour and video tape, was calling, but 
that’s another story. 
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The last time I came near one of these hulking brutes, was a e - Large 
network golf tournament (no I do not play golf). The cameras Schneider in operation, needs a good quality mount and 
had evolved and were colour and zoom lens equipped, the steady hands 

reserve cameraman had been bringing me tea on a regular 
basis when I was working in a VT truck with no relief , my 
new role in life. When my relief finally turned up, I returned 
the favour and took him some tea out to one of the far 
camera outposts (good chance to try out a golf buggy). 


The trick on this camera position was to follow the ball from 
tee off up into the sky and down onto the green or where it 
eventually landed. This involved a lens we all called the big 
Schneider. 


Outside Broadcasts are always where long lenses come into 
their own. The lens was later borrowed by ITN to film the 
Iranian Embassy siege. To my horror the racks operator 
never changed the exposure so in the burnt-out sky it was 
impossible to see and follow the ball. 


I did comment, and he said yes, it’s easier of course for the 
racks operator as the exposure is the same when the ball 
lands, but not helpful for the camera operator. It was just the 
one racks operator, others are more helpful. 


Back to my outpost manning a VTR machine, but it does 
make you think about team work. I know the man with the 
impressive title and Navy experience would have kept the 
racks operator well away from the depth charges, safer for 
everyone on both sides. 


| MBI - 7 
seconds in see the two vertical post move, a camera move 
not a zoom 


e | | - 
probably the longest lens ever used to get all the desert heat 
shimmer 
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Dual Range Power Meter 


Written by John Hudson - G3RFL 


After building the 1OOW Power Meter for 23cm published in 
CQ-DATV 11, a requirement arose for a lower power meter 
working in the 3cms band, 10.425MHz and then revising the 
PCB and display and adapted the code to produce a 5 watt 
version in CQ-DATV 18 I decided to take things a step 
further and see if it was possible to combine the two designs 
into a single power meter that could be dual range. 


I used the same PCB and LCD display that the 23 cm power 
meter used in CQ-DATV 18, as it worked well on the 100 watt 
power meter. 


I added an additional switch between pins 2 and 4 on the 
programming socket and this will select either 100 watt FSD 
or 5 watt FSD. it’s all down to the detector you use, which is 
an RF to voltage converter and +5v will equal either 5 watt or 
100 watt depending on the switch position. 


The frequency is also down to the detector and can be 
anything up to 3cms depending on the choice of detector. The 
work all went into revising the software and adapting the PIC 
code without a total re-write. 


The very nice LCD display produced an attractive white 
characters on a blue background. The display required an I2C 
interface, which is provided by a PIC30F4012. 


This is a very impressive chip. It has its own internal xtal and 
uses a X4 PLL to make an even faster clock. The display is 
two lines and the top line is programmed to show a bar graph 
in 80 steps. The second line has got some fixed things that 
never change such has the "W” and “dBm”. 
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ELLE LLL ok 


1@0l) POWER METERY 


97.147 49. 7dbm 


I2C LCD display produced White characters on a Blue 
background 


The unit can be tested without the detector, just supply a 
variable voltage (not exceeding 5volts) and the power display 
will change as the voltage changes. With 5watts going 
through the SMA/SMA 10dB 2W attenuators, you get just 
500mW out of the pad and into the waveguide detector. This 
should produce 7V so if we pad that down to 5V then bingo, 
the PIC A/D 10 bits can interface to this DC input. 


At an A/D value 1024, the display power wants to read 
5watts or 100watts depending on the switch position. So we 
have 6 digits and 3 digits for the dBm scale. The PIC software 
takes an A/D value, squares it then divides it by 65536 then 
divided the answer by 10465. Now we have the whole watts, 
SO we Save that. Next we multiply by 1000 and divide by 
10465. Now we have the milliwatts figure, so we save that. 


Next, and this is the harder bit, convert these two values into 
dBm (0 to 50) with a fraction left over. This took 48 bit 
maths, real genius how it works. Multiply the watts value by 
1000 and add the milliwatts to it. This gives us a big number 
that is the total value, now in milliwatts. Now divide this by 
the magic number of 1.258927714 (this is about 1dB). 
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3cm 5W Power Meter Bar Graph 23cm 100W Power Meter Bar Graph 


16 full blocks each with § steps total of 80 steps range is 
0.001 to SWatts 


FULL block | POWER m/W 


16 full blocks each with 5 steps total of 80 steps range is 
0.5W to 100Watts 


4,400 
| 16 | 5,000} 37.0) 


5 Watt Power meter bar graph, left. 100 Watt Power 
meter bar graph, right 


The answer is in dBm with a fraction left over. Convert all 
these 9 digits to ASCII and deliver to the LCD. Job done. Not 
quite - you have to add leading zero blanking on 3 digits. To 
correct the values from the 100W values to give 5W readings, 
we just DIV by 20. 


Detector 


The last building block is the detector that will rectify the 
microwave RF and produce the DC required by the power 
meter. There is a lot of history to RF detectors. The first was 
a COHERER which was a glass tube full of sharp iron aligned 
themselves and created a short across the terminals. 
However on the RF being stopped they still shorted out until 
the tube was tapped by anything that vibrated, known as a 
decoherer. Thus CW was born. 
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FULL block [POWER m/W_ [dBm | 
= = 


A more sensitive detector was required so then a vacuum 
tube detector was born. The start of the valve (tube), before 
the days of semiconductors. 


Today we do have semiconductors and it’s in this field we find 
the detector used for our meter. The power is the square of 
the voltage measured times the termination, in our case 50 
ohms. The power is mainly terminated in a dummy load and 
the detector senses the voltage across it. Best to dissipate 
much of the power by adding an attenuation pad in front of 
the detector, say 10dB, thus not blowing the socks off the 
detector diode. 


After building several of these to try and see what was 
required, it finishes up I need a low capacitance diode with 
low volts drop. So I started out with a HSMS2822 Schottky 
device with two diodes so we get full wave rectification of the 
RF. I soon found that I needed lots of values of decoupling 
caps with short leads. This then led on to using SMD 
components, as indeed the detector has as well. 


D1 & D2 
FROM 
DIRECTIONAL SCHOTTKY DIODE 
Coun ER HSMS 2822 


10k 


1000pF 


DC OUTPUT 
O2 | TO THE PIC 


SET R1 TO 5V WITH 100W INPUT 


Now on V5 of these and I do not want standing waves on the 
device so its correct over a wide frequency range. First I tried 
FR4 D/S PCB and lots and lots of links through the PCB, even 
at one time I tried nuts and bolts and its input was SMA. 
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After lots of versions I finished up using a waveguide detector 
and sender head coupled together with the Full Power 5W 
going in to it and RAM (Radar Absorbent Material) up the 
middle of the Waveguide. 


This caught fire with the RAM material now turning to 
graphite dust and epoxy. This was too messy and had other 
problems. The answer was to buy a 10dB 2 watt attenuator 
on ebay. 


A nice little brass unit, SMA in, SMA out, about 10mm 
diameter. 


To heat sink it, a brass collar was used. So we now have the 
power down by 90% and I fed this into a microwave SMA 
Waveguide sender (actually an “N” connector with adapter), 
then coupled that into a waveguide detector. 


This will measure the peak voltage so it needs scaling down 
by 0.707 to get the mean value. As shown in the photo from 
the TX I now have 5W of RF and my detector needed to be 
loaded with a resistor to give 5V output which was equal 
to+37dBm or 5W. 


Note: 


At 5W input you will have to restrict the time it’s on for 
otherwise the attenuator will over heat, but you can get 1dB 
,2dB, 3dB attenuators to get rid of the heat. I made a brass 
heat sink to slide over the 2Watt attenuator and it does get 
warm after 30 mins (about 30 Deg C). 


Oh, I had to turn the detector diode around to give a positive 
voltage output. Not sure about this being 100% linear but it 
does give a constant level to tune things up to as a reference. 
You can correct for the bottom end error by adding a resistor 
of 20K or so from the detector to +5V. 
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1@@N RF IN 


Once I had solved all the problems, the unit started to evolve 
and take shape. The single sided PCB was drilled and 
populated and the PCF30F4012 was programmed with the 
revised code. (This is available for download on the CQ-DATV 
site). 


The case was from MAPLINS (N77AL), just gone up in price 
(about £15), but could be easily adapted to take the LCD 
display, which was sourced from eBay. The 2watt 10dB 
attenuator from ebay was mounted externally to the case. 


The 100 Watt coupler 


The 100W version requires a 20db coupler. Mine came from 
eBay at a very reasonable price. 


If you are not familiar with this sort of technology it has an 

input and an output so it can be connected in line with your 
antenna or dummy load. It also has a third port where RF is 
coupled via a pickup line and delivers a signal which is 20db 
on the original signal. 


I purchased several of these units and because they all will 
handle high power. The coupling loop is terminated with a 5W 
surface mounted resistor so in theory they would handle 
500W down the inline path, but I am only interested in 100W, 
for some time to come. 


258% LOAD 


FREQ G80-27 90°: 
2008 DIRECTIONAL. COUPLER ""— 


oO 


oN 


TO RF DETECTOR 
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The 20db Coupler 


ATV the Best Learning Hobby in the World, John G3RFL 


4Qn/A 
+120 SUPPLY INs@@1 


au 


RIN JACK SOCKET 


WHITE ON BLUE DISPLAY 
GND 


we SW POWER METER 
5.@0W 37, 88dBm 


POYNATRON 
SW 3cm POWER METER 


Original Power Meter from CQ DATV 18 
CQ-DATV 58 - April 2018 


x 
us 
4 
w 
= 
x 
w 
= 
o 
pel 


Original PCB from CQ-DATV 18 


WARNING FAN WILL CUT YOUR FINGERS 
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Revised Dual Range Power Meter 100w/5W 
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Transmission setup 


Written by Armand Hoffstetter KDOPXF 


These days, older, power hungry, computers are replaced as 
the low power boxes quickly pays for themselves and then 
some! I upgraded to windows 10 while free, one such 
computer does a great job driving my HiDes DVB-T 
transmitter. 


I settled on using the “desktop” as a white board and skipped 
the usual mixing hardware. Almost any source can be 
expanded to full screen if desired. 


There are two major problems to work around and this may 
save some effort. 


YOPXE DIGITAL = = 


Audio 


The video card must be capable of HDMI audio output. The 
correct microphone input must be checked in recording 
devices and, in the properties the listening box must be 
checked [stereo line in for my use] 

In the audio mixer output, transmitter audio is selected much 
as one would a brand of TV. 
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Video 


Of course use a good video card capable of 1080-p 60 if that 
is your goal. 


Duplicating the “desktop” to a monitor, one must have a 
monitor capable of 1080-p otherwise the video card defaults 
to a lower common resolution. 


Results 


Easy to manipulate, bringing video and audio clips or stills 
from where ever they are digitally stored and adding 
commentary to the transmission. 


$70 USD for a nice web cam, then using the win-10 camera 
app it produces live video, 1080-p 30 fps but newer ones may 
be better. 


Best of all a seamless stream to the transmitter at minimal 
cost! 


A capture card is handy for the older sources. 


If you need a Mic. Preamp [as I did] get an inexpensive op- 
amp phono preamp and remove the caps from the RIAA 
curve circuit. Flat and plenty of gain. 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Is this the latest issue of CQ-DATV? to go to our ee] : | 
web site to check to see if there is a later edition available. 


20 years later and ge bGGg 
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Editorial 


CQ-DATV and the GPDR 


On the 28th May 2018 the European Unions General Data 
Protection Regulation (GDPR) comes into being. 


This has wide ranging consequences for the use of personal 
data privacy in the modern world.Fortunately here at CQ- 
DATV we do not ask for any information from our readers. 
Our web site does not require any registration to download 
our content. It does not use any cookies nor any tracking 
software. Thus we fully comply with the GDPR. 


However, we do have a mailing list so that we can let readers 
know when a new issue of CQ-DATV has been published. 
This is run for us by a company called MailChimp. Those of 
you who subscribe to this list will have recently received an 
email asking you to confirm that you are willing to receive 
emails from us. We will be sending out a reminder email in 
early May. This is so that the mailing list is compliant with 
the terms of the GDPR. 


Welcome to CQ-DATV 59 


Those of us living in the Northern hemisphere are starting to 
see the end of winter and the beginning of summer. If winter 
is when we build the ATV equipment then summer is perhaps 
when we venture out and try using it for portable working. 


So diary’s open. 


June 9/10 is the IARU ATV contest, yes we know it used to be 
in September, but it’s now in June from Saturday June 9th 
1300 BST through to Sunday June 10th 1900 BST. 


So plan ahead and chose your favourite hill and start working 
out how to get the kit there and back afterwards. 


CQ-DATV 59 - May 2018 


There is not much time before and after the contest for 
rigging and de-rigging, but we have discussed this before and 
yes if you have a fully equipped Land Rover, with pump up 
masts, it works for you. 


If your chosen site does not have full road access or your 
aerials are a little less automated then yes rig/de-rig time is 
limited and we suspect this was not thought through when 
the times were revised. 


We really need a better system for making changes. One that 
generates solutions for everyone, not just the few. 


CQ-DATV has a Facebook page with 282 members and with 
new Data Protection legislation about to be introduced, we 
have been looking at how we handle your data. 


The login into Facebook is beyond our control and we have to 
balance its use with being a free service. CQ-DATV does not 
charge readers. 


The production team fund our website from our own pockets 
and wherever possible we use free services and that has 
included Facebook (not 'free' as you pay for it with you and 
your friends private information). 


We are building a backup store for past PDF issues of our 
magazine using the CQ-DATV Facebook site. 


The main site is https://cq-datv.mobi and has all the copies 
of CQ-DATYV, in all its formats, including the latest issue, 
along with software downloads past and present. This site 
does not require a login and we retain no personal 
information on you. 


In light of Facebook’s future assurances we have devoted 
space in this issue to explaining where we are with both the 
new legislation and Facebook’s use. 


Page 2 


In this issue Marco Geels PE1BR has been replacing his aerial 
rotator and was a little disappointed that none of the ones 
presently on the market are suitable for PC control or have 
memory channels. 


So Marco has designed a new control panel and what a panel. 
His design offers the possibility to read out each type of 
potentiometer and to start and stop at any value. This should 
deliver a universal control panel that is suitable for all rotors 
with potentiometer control. Clever and also very smart. Might 
look a little complex, but Marco is supporting his design with 
a PCB so you can order your own PCB and start populating 
what we think might be the aerial rotator controller to end all 
aerial rotator controllers, unless you know something we 
don’t! 


In CQ-DATV 50 Trevor looked at some of the problems 
putting a colour TV system together in the UK. It’s no secret 
we chose P.A.L, but in this issue Trevor looks at the 
alternatives and asks with hindsight did we get it right ? 


Mike G7GTN is also in a reflective mood looking back at the 
Cropedy electronic test card and some of the solutions to 
designing your own test card using modern PC software. 


Hopefully something for everyone so please sit back and 
enjoy CQ-DATV 59 


CQ-DATV Production Team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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News and World Round-up 


Ultra HD 


The Ultra HD Forum has 
published its first “Phase B” 
HD guidelines detailing what 
| T fa companies should aim for with 
future 4K broadcast tech. Not 
surprisingly, high frame rates 
should play a major role - the 
group is hoping for 1OOFPS and 120FPS video (depending on 
the region) with a fallback for 60FPS. It’s also pushing for 
dynamic HDR video through formats like Dolby Vision and 
SL-HDR, while Dolby AC-4 and MPEG-H would provide audio 
that could adapt from elaborate 3D sound setups to a plain 
set of headphones. 


You can download release 1.0 of UHD Phase B Guidelines 
from this link: Ultra-HD-Forum-Phase-B-Guidelines-v1.0 

https://ultrahdforum.org/wp-content/uploads/Ultra-HD- 

Forum-Phase-B-Guidelines-v1.0.pdf 


Source: https://ultrahdforum.org/resources/phaseb- 
guidelines-description/ 


HAMNET history 


In 1981 US radio amateurs founded in Tucson, Arizona, the 
“Tucson Amateur Packet Radio Corporation” (TAPR) in order 
to erect a digital data radio net and promote the applied 
research. 


Only some years later the “Packet Radio Network” (PRN) 
surrounded developed areas world wide as first privately 
owned digital data radio net. It was based on an adapted 
X.25 protocol (AX.25), and so called “digipeaters” allowed 
radio hams an access to the network on VHF/UHF with 1200 
or 9600 bit/s. 
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The digipeaters were linked on higher bands with higher bit 
rates, and intercontinental contacts were made on hf with 
300 bit/s. Mails and messages as well as discussions got 
gathered in PRN mailboxes. Even web pages were displayed 
this way at a time, when private households only had 
expensive interactive videotext called “viewdata” or modems 
for internet access with 64 Kbit/s. 


With developing DSL connections from 768 Kbit/s and more 
the AR PRN reached a climax in the mid nineties. Now even 
isolated digipeaters in mountain valleys got contact to the PR 
network via commercial internet links. This was discussed 
controversially amoung radio amateurs, and with the 
expanding internet the AR PRN eroded quickly at the end of 
the first decade of this century. More and more digipeaters 
were closed and remaining radio links got replaced by 
internet connections. 


At this time radio amateurs engaged in “Digital Voice” (DV) 
systems which needed to be linked. 


The low bitrate PRN was not fast enough, so in Europe 
Austrian radio amateurs started in 2005 to test a new 
broadband IP-based data radio network using WLAN 
components at 5 to 10 Mbit/s on amateur bands (13 and 6 
cm). 


Via this “backbone” net the phone repeater sys-ops can 
connect their stations and provide additional digital services 
and access points for their users. This new “Highspeed 
Amateurradio Multimedia NETwork” (HAMNET) spread out 
quickly over the Alps to southern Germany. 


In 2009 the official HAMNET inauguration for Germany was 
presented at the “Interradio” fair in Hannover. In mostly 
urban areas all over Germany the HAMNET development is 
performed by engaged radio amateurs (including ATV 
repeater sys-ops). 
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This is a consequent up-to-date advancement of the 
overaged PRN. 


PS by DL4KCK: Radio links replaced by internet connections 
are still needed where direct line of sight to the access point 
is blocked by high buildings (in my case on 5,7 GHz) or when 
the distance between urban areas is too long: the Berlin- 
Brandenburg HAMNET was isolated from the rest of Germany 
for some time lately due to an update fault at a Mikrotik 
router in the central broadband internet connection from 
DBOOBS to DBOGW in western Germany. A redundant GHz 
link connection made by hams between Berlin and Wolfsburg 
would help, but is not in sight... 


Translation from TV-AMATEUR 188 by Klaus, DL4KCK 
www.agaf.de 
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ONOSNW stream Francesco IK3HHG went to Bibione - JN65MP. Its station has 
JIUTU[I2o =O TUU0E. lL Sa a: @ ce power of oO MW, and the dish is 48 cm in diameter. 


ce 


I (Rudi SS8RU) moved to Mount Taiano - Slavnik at 1028 m 
above sea level - JN65XM. My station has 300 mW of power 
and a similar parable like Francesco. 


ONOMCL 


The connection is successful with the 55C / 55C reports We 


No SIGNAL NAL No SIGNAL NAL were in the company of Bibione also by Luciano I3CLZ and 
ey Yl 1 Mh Soe: 
oes) mr 
sccm a ceneneee OA Graziano S50) and Mauro IV3WSJ are still working with me 
ean her on the Taiano. 
No SIGNAL WE SIGNALS imi i . oe 
15.49:09 je. -—~ 7” GVAL aceon IE) | KON Today’s QSO in 24 GHz analog ATV is not the first link 
a | —— a ee ee between Slovenia and Italy but is already the second. With 
_ | pm 2200 Me HO Digna eee Francesco we made the first QSO in 24 GHz analogue ATV as 


early as 2012 (27.2.2012 - 59 km). 


You can watch our stream here: https://www.datv.be/chat 


Please use chrome as it seems to be the only browser Re-publication of CQ-DATV magazine material is encouraged 

supporting the html5 <video> tag (works fine with Firefox 59 as long as source credit is properly given. 

under linux - ED). 
Exception: “Reprinted by permission” material must have the 

You can even share your webcam with us thanks to the original publisher’s/authors permission. 

webRITC protocol which gives very low delay’s but heavy CPU 

usage on the server 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


Hope to see you soon! 


73's 
ON4BHM, sysop ONOSNW & ONOBRU 


Analog ATV - Slovenia to Italy 


In order to not only make promises, which are not 
maintained, we have today made the promised connection in Want to be notified when issues of CQ-DATV are published? 
24 GHz analog ATV. Join our mailing list. 
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Facebook and CQ-DATV 


Facebook has to be the story of the year! In 
March the internet exploded in anger over its 
actions. But now we have the news that it 


6% will now start doing things that we were 
previously assured it was doing all along! 
CQ-DATV has a Facebook site and we are storing backup 
copies of CQ-DATV on the site along with our web providers 


site. You can never have too many backups, but now 
suddenly, the data security issue has raised its ugly head. 


We try hard to collect the minimum data possible from you, 
in that you don’t need a log in to download our magazine. We 
don’t collect any details from you. Yes, you have to ask to 
become a member of our Facebook group 
https://www.facebook.com/groups/285807174898375/ and 
we usually respond to requests the same day, but we need to 
keep it from being an advertising dumping site and ensure 
that everyone has a common interest. We will continue to 
store backup magazines on Facebook as it's free and every 
effort goes into keeping CQ-DATV running costs as low as 
possible and not pass on any of our costs on to you, the 
reader. 


No we have not used your data to elect a US president, well if 
we did we would be looking for a Ham TV friendly candidate, 
offering more band space, higher power levels, easing 
planning permission on aerial farms and tax concessions on 
purchases of kit on the grounds it could be used in a national 
emergency along with lots more. As far as we are aware this 
was not in any candidates portfolio, but we live in hope! 


So please do not be deterred and join our Facebook and lets 
use it for ATV information exchanges and pleas for help and 
to let you know when a new edition of CQ-DATV is available 
for you to read. 
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We aim for the last Friday of every month for publication and 
so far it is working well. 


Facebook is a bit like Marmite (or Vegemite for those 
Downunder) - you either love it or you hate it! 


The downside (sic) is some of us will never have a Facebook 
account, perhaps because we have too much respect for both 
our online privacy and more importantly, that of our friends 
and contacts. Facebook users are ‘angry’ that their digital 
history is being sold to third parties! 


How they do they think that Facebook makes its money? 


So, instead of Facebook 

providing you with a ‘free’ online facebook 
service, you are, in fact, 
providing Facebook with ‘free’ 
data on yourself and your 
friends that they can, and do, 
sell on. 


However, if you are using the 

CQ-DATV Facebook page then you are already a Facebook 
member, so you have decided that the benefits outweigh the 
disadvantages so please do make use of our Facebook page. 


The CQ-DATV team does not and will not, ever, disclose 
any information to any other third party or 
organisation. There are no login or passwords required to 
download CQ-DATV from the main site, we do not have 
anything to sell or pass on! The team realise we are in this 
because we believe in the cause of ATV and do our best to 
promote it. 


There is nobody claiming expenses and yes we are never 
going to be rich, not in monetary terms at least. 
The same cannot be said of Facebook. 
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Rotor controller From the menu you have multiple options: 


Written by Marco Geels PE1BR hitp://peibr.nl Memory, 50 memory channels that can be programmed from 
the menu and then called back. 
Design: oo 
With the arrival of a new bie fons” “nest fe ate 
rotor, it was also time for a toe fet ee Poles 
new rotor clock. L=FP Lei Wwe 
My old analog controller is 
not suitable to control from a ee 
the PC and I also have a ee Rr Oo Bed Be 
strong preference for | gees. oge a™ etgeas | aaee 
memory channels so I do not ed ee a ee ee 
have to keep a separate list ate Sie eee Seta! Sane 
of degrees and repeaters. 
Most projects that I find on a 
the internet are either quite expensive or they are meant to Hi 
be built into an existing rotor. = 
gees. oye a™ es g ; as 
Seae® H caue Hy H 6 H Sune 
I wanted to do it differently and designed this controller RO 2 os eee 
according to my own ideas. 
The controller has standard DC outputs with which a voltage Settings, for setting the backlight and the brake release. 
of up to 50 volts can be switched, making it possible to rs 
switch any type of DC relay. Because the calibration offers wot nen, f Tog gti ee, ode 
the possibility to read out each type of potentiometer and to Bowe! “Seal “ees” E's he ole emt OD Mee 
start and stop at any value, the controller is suitable for all ee 
rotors with potentiometer control. i, Lt re 
Menu options: 
This design has 4 push buttons and a 2 lines 16 character Icd L™, 1". a EM | "cat coma YE kare oe 
display as user interface. one” . "an aun : af ' a ans "on S808 asea pos 
In addition, you have 40 LEDs for global direction reading. i ee ee ee or 


By default, the display shows the direction in degrees. 
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Calibrate, for calibrating the rotor. 


TUPA Max ridkt 


Files (note that these files download directly from Marco's 
site): 

schematic (png) 

PCB Board (png 

PCB parts (png) 

eagle print file 

Eagle schedule file 


The software will be available later. 
Keep a check on my website for updates Attp://pel1br.nl. 
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I’m working on a new design as a construction project for the 
Veron VRZA Twente, the possibilities will be comparable. 


The adjustments will mainly focus on ordering and building 
for a large group of users. 


Copyrights: 


All software is distributed under the GNU/GPL licence. All 
hardware and designs are distributed under a Creative 
Commons license Attribution-ShareAlike 2.5. 


Marco has indeed come up with a construction project for a 
rotor version two and it will be covered in an upcoming issue 
- Ed. 


3 \ 


CQ-DATV , 
B ITH YOU! 
IF YOU eve aes on PROPOSAL | 


Written by Ken W6HHC 


The project team has decided to begin sales of the 
MiniTiouner-Express hardware as soon as the web site can be 
updated (some team vacations may impact?). 


During March, Art WA8RMC determined that the power supply 
switching regulator was on the verge of causing a small 
100mV glitch just as the Serit tuner was being programmed. 


The glitch coincided with the time the software was 
communicating with the tuner over the I2C lines. A resister 
value change eliminated the glitch. The symptom had been 
occasional “fuzzy constellation and low MER” at power-up. 
Also Jean Pierre F6DZP reported no problems were found on 
the unit that was shipped to him for his review.. 


Charles G4GUO reports that: 


e He is waiting for MiniTiouner-Express hardware to arrive (for 


additional testing) 

e He cant get LimeSDR / Lime Mini to produce a good MER. 
Using DATV-Express software 

e Not getting very far with running MiniTiouner-Express 
hardware on Linux. 


Ken W6HHC has updated the MiniTiouner-Express User Guide 
to draft13 with new updates by the project team and a new 
front cover. Again, the User Guide will be available for 
download from the WWI web site as 
soon as the web site can be updated. (A special thanks to Ian 
G8IQU...for his recommendations and some work on the new 
cover design.) 
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. pvB-sis2 os 
Receiver/Tuner/Analyzer — 
*Prear 


ite aly od Pe OR Cee 
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Finally Charles G4GUO further reports that he: 


e Has been preparing a Spectrian amplifier for 2.4 GHz Es‘hail 
2 uplink (this has taken most of my time). 

e Is trying to figure out how best to attach a 65 cm dish to a 
tripod for 6 cms DATV operation. 

e Cleaned the dust out of his main computer (it is now 
running noticeably faster). 


DKARS MAGAZINE 


Project Speed is set to moderate....de Ken W6HHC 


2K 2K OK OK KK 2K OK KK 2K OK OK KK 2K OK 2K 2K 2K 2K OK OK 2K 2K OK 2K 2K 2K OK OK 2K 2K 2K OK OK >K 2K OK OK KK 2K OK OK OK OK KOK 


An Important MiniTiouner-Express update 


> 
~ 
2 
rs) 
oO 
VY) 
2 
TS 
© 
c 
he 
= 
cd) 
rd 
© 
The MiniTiouner-Express Receiver/Analyzer unit can NOW be = 
ordered from the www. DATV-Express.com website. You need < 
to first logon to the website (or REGISTER on the website if £ 
you have never logged in before). Use the PURCHASE A re) 
PRODUCT tab to order the product via PayPal. oO 
ae 
£ 
=e 
ake 
Ss) 
~~ 
=) 
o 
VY) 
< 


Veel aandacht voor de afgelopen HF Weak Signal Day 


e The price for the MiniTiouner-Express unit (with Serit) is 
US$75 + shipping 
e Shipping for USA is US$7.00 


e Shipping to the European Union is US$24.00 including the 
VAT. 


e Shipping anywhere international is US$35.00 


En verder nog dit nummer onder andere: 


Rohde & Schwarz UHF versterkers deel 2 

Een 5 elements Yagi voor de 6-meterband met gevouwen dipool 
EME-Expedition of TD9CHR & TD9FYC 

En nog heel veel meer 


The MiniTiouner-Express User Guide (draft13) can now be 


downloaded as a PDF from the www.DATV-Express.com DKARS-Dutch KinKidom Amateur Radio Society 


website. Use the DOWNLOADS tab to download the PDF file. WE A Maart 2018 _editie 41 
Let me know if you have any questions...de Ken Check out the DKARS website at:- 
W6HHC http: //dkars.nl/ 
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50 Years of Colour Television 


Written by Trevor Brown 
Choosing the system 


In CQ-DATV 50 we looked at some of the problems of getting 
a colour TV service operating in the UK. It’s 50 years ago now 
and worth looking at why P.A.L was chosen along with a short 
overview of the choices available at the time. 


Carole Hersee is a costume designer who is best 
known for appearing in the centrepiece of the United 
Kingdom television Test Card F, which aired on BBC 
Television from 1967 to 1998. You could say she was 
the face of P.A.L or at least the face of its test 
transmissions 


There were three choices SECAM, NTSC and P.A.L. All three 
systems met the criteria of compatibility with B/W, so viewers 
were not frog marched into a replacement TV they could keep 
watching in B/W on their existing receivers. The process was 
to add a subcarrier to the B/W picture that a colour receiver 
could use detect decode and display as a colour picture. 
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GJ sECAM 
GB PAL or PAL/SECAM 
DD no info 


Easy with hindsight to see the counties that chose 
P.A.L, but not so easy to see at the time 


The problem was there were three ways of doing this. Let’s 
look at all three. 


SECAM 


Development began in 1956 by a team led by Henri de 
France working at Compagnie Francaise de Télévision (later 
bought by Thomson, now Technicolor). In common with all 
the three systems it uses two colour difference signals. In 
SECAM they are separately frequency modulated on two 
subcarriers 4.406,25 MHz +2kHz and 4.250,0 MHz +2kHz 
and transmitted on alternate lines. The signals are called D’R 
and D’B 


So instead of transmitting the red and blue information 
together, it only sends one of them at a time and uses a one 
line delay line to combine the colour from the current line 
with the colour from the previous line. 


SECAM decoders require identification, as to which line is 
carrying which signal so that the D’R and D’B signals may be 
sent to the appropriate demodulators. 
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There were two options, one was a colour burst on the back 
porch, but there were concerns about this, so there was also 
a second field identification signal called bottles on lines 7 to 
15, in the odd frames and lines 320 to 328 in the even 
frames. 


Waveforms of ident signals in field blanking period (lines 7-15 and 320-328) 


-D, +Di 


Caption 


Line identification became the preferred identification and in 
France all receivers manufactured after 1 December 1979 
had to be able to use this method of synchronisation, so the 
bottles could be withdrawn. 


Frequency modulation of the subcarriers inhibits TV 
production switching, so coding the output of the camera’s 
and then feeding a production switcher for mixing and 
caption inlaying is not possible. 


Post production had exactly the same problem and there is a 
lot of speculation that SECAM was partly developed for 
reasons of national pride and to protect the French Television 
equipment manufacturers. 


Not unheard of if you look at the logic behind the SCART 
connector, but you could argue that this was added later on 
because text from VCR’s could not be overlaid on a SECAM 
picture. 


The FM modulation also required the subcarrier to be present 


on all of the TV line not just the part of the picture displaying 
colour information, so it was perhaps the poorest performer. 
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The colour did not have both colour signals present on every 
line, the FM subcarriers were difficult in production and post 
production transcoding to P.A.L was the best solution for, 
production and post production with the end product being 
coded back into SECAM for transmission. 


Transcoding analogue signals is not a transparent process. 
The other killer of this FM system was the subcarrier 
component which present on parts of the image, even if did 
not have a colour content. It did have however a reasonable 
performance in difficult transmission paths. 


It went live in France in on October 1 1967. The Russian 
version added a few tweaks and followed suit, as did some of 
the French dependencies in Africa, but the feeling was always 
that a political decisions had overridden any engineering 
decisions. 


The BBC had looked at and abandoned SECAM in the UK 
1963, so it was in third place when the UK started to make its 
choice. 


NTSC 


What the UK wanted was the NTSC style system, where 
production switching with all its mixes wipes and inlays could 
be easily implemented on a coded signal and post production 
was possible without any transcoding. 


Both colour signals present on every line, subcarrier 
patterning was limited to coloured parts of the picture, NTSC 
delivered all this but, hue errors could be created in the 
transmission path and was the downside. 


NTSC again used two colour difference signals (I and Q) and 
this time the modulation mode of the colour subcarrier is 
suppressed-carrier amplitude-modulation of two subcarriers 
in quadrature (QAM). 
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NTSC Colour Modulator (Interesting if you think this 
was new to QPSK DATV) 


Colour difference signals using quadrature modulation meant 
that there was only subcarrier when a colour is present and it 
is proportional to the colour saturation so pale colours have 
less subcarrier than heavily saturated colours and both colour 
signals are available on every line. 


The original carrier is needed in the receiver to decode the 
signals and this is delivered by an xtal oscillator, phase locked 
to the original carrier by a burst sent during back porch 
period. 


The subcarrier frequency is 3.579545 MHz, this is chosen so 
that the positive peaks on one line sit above the negative 
peaks on the next line, so as to provide some degree of 
optical subcarrier cancellation, remember that NTSC was 525 
lines. 
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White Level 
100 IRE —— 


Active Video 
52.6 us 


Horizontal Blanking 
10.9 us Black Level (Setup) 
7.5 IRE 


Blanking Level 
OIRE 


~40 IRE 


Color Burst (40 IRE p-p) 
Syne Tip 8-10 cycles 3.58Mhz 


Front Porch 


Color Burst Back Porch 
1.5us 2.5us 1.6us 


Sync Tip 

4.7 us 
Breezeway 
0.6us 


NTSC TV Line 


So to adapt the system to the UK the numbers would need re 
crunching, but nothing that would be too demanding. The 
problem was the hue changes over transmission paths, to 
this end NTSC TV sets were fitted with a hue control so this 
could be adjusted at the receiver by the viewer. 


P.A.L 


Easy to be wise after the event and as the UK TV system had 
not yet launched, investigations were made in a system 
based on NTSC which would have a degree of hue error 
cancellation. This came from Dr Walter Bruch (pronounced 
Brook) of Telefunken in West Germany. 


The QAM subcarrier frequency for 625 PAL Dr Bruch chose 
was 4.433618,75, he also reversed the phase of the V axis 
every alternate line, hence the name P.A.L (Phase Alternating 
Line). 
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PAL Vector showing the bursts from two lines and the 
V axis alternating 


The theory behind this was hue errors would suffer phase 
error changes in opposite directions on alternate lines and 
cancel out. Subcarrier frequency was a choice to help reduce 
subcarrier patterning, but also to help interweave the 
luminance and Chrominance sidebands. 


There needed to be a way to identify which lines had the 
reversed V signal and how to flag them. In P.A.L this was 
done by shifting the phase of the colour burst by 90° on 

alternate lines. 


There is a very precise delay line in the P.A.L decoder that 
averages out each line with the previous line. There were one 
or two teething problems, but in general I would say it was 
the right move. 

Working in a department that often encountered NTSC video 
tapes to replay, if you miss adjusted the burst to chroma 
phase to simulate an error, the hue definitely changed, do the 
same thing on a P.A.L replay and the colour de-saturates, but 
the effect is nowhere near as bad. 
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Its analogue TV, nothing is perfect in the analogue world but I 
would like to think we chose the best system from those 
available at the time. 


Many of the South American countries that were running 525 
line B/W, chose to add a PAL subcarrier (PAL M) (525 line 
P.A.L). So we end, what is in a subcarrier, a lot of engineering 
and some politics, they were inevitable, but P.A.L delivered 
Colour Television to the UK and a large part of the world. 


P.A.L colour started with out-of-hours test transmissions on 
BBC2 in London in uhf Band IV (24 May 1965). 


March 1966 the United Kingdom, officially adopted P.A.L as 
UK colour system 


luma chroma audio 
carrier carrier carrier 


|_1.25 MHZ 
4.43361875 MHz 


Total: 8 MHz 
A view of the spectrum used for a PAL Colour TV 
transmission 


So P.A.L is over 50 years old in the UK, well not quite as 
broadcasts ceased in 2012. It has been succeeded in the 
modern digital world, but that’s another story and another 
map with more interesting colours, but every time you find a 
TV set still equipped with those yellow phono sockets, then 
strictly speaking the set has a P.A.L. decoder and P.A.L. is 
alive and well but for how much longer? 


https://en. wikipedia. org/wiki/Timeline_of_the_introduction_o 
f_color_television_in_countries 
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TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 
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Mike G7GTN 


On reading the PCB Gerber file article by Fabrizio Bianchi 
IW5BDJ published back in CQ-DATV issue number 24. I was 
drawn to the Windows application that he had used DOSBOX. 


Wanting to design some new Cropedy testcard screens on my 
normal Windows 7 64 bit desktop it was apparent 
immediately that some type of DOS emulator was going to be 
required to enable me to do so. 


Fabrizio came up with the perfect solution albeit on a totally 
different project, most articles seem to have little segments 
that can be reused for other things; this is one example that 
very quickly solved a problem and became the solution for 
me. 


Firstly you need to download and install the DOSBOX 
emulator; this can be located at the following website 


Once installed you need a directory for Cropedit and all your 
associated testcard files. 


To save traversing large or complex directory structures 
within DOS I created a directory directly on my systems main 
C:> drive. This directory was simply named Cropedy. 


Now click the DOSBOxX icon to launch the software. 
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| Welcome to DOSBox v0.74 


t introduction for new users type: INTRO 


shell commands type: 


HAVE FUN? 
The DOSBox Team http://vas.dosbox.com 


i 


Z:\>SET BLASTER=AZZO I? Di HS T6 


Z:\>mount c c:\cropedy 
Drive C is mounted as local directory c:\cropedy\ 


Z:\>c: 


Next you need to mount the drive. This is done by typing the 
following at the displayed DOS prompt 


mount c c:\cropedy <return> <- as in press return key 
c: <return> 


To get a directory listing we use the DIR command. 


To refresh your memory on available DOS commands you 
may like to quickly check out the following 


Remember though that as we are running within an emulator 
we only have a limited subset of these commands. Typing 
help at the displayed prompt will show you the commands 
actually available to us. 


When you are finished, typing exit and pressing return will 
simply close the DOSBOX application. 
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112 File(s) 
2 Dir(s) 


ATU. TCG 
BLANK2 . TCG 
CARDOOS . TCG 
CARDO13 . TCG 
CARDO18 . TCG 
CQ. TCG 
CROPEDIT.PIF 
CTN4 . TCG 
GBYMM. TCG 
GRID2.TCG 
INFO2 . TCG 
MESSBAR . TCG 
NEW. TCG 
PM5544NE . TCG 
SEEI . EXE 
TESTSIG.TCG 
TUCARD4 . TCG 
TUCARDS . TCG 
TUSIG12. TCG 
TUSIGS . TCG 
TUTEST .ZIP 


BARS . TCG 
BLANK3 . TCG 
CARDOOS . TCG 
CARDO14 . TCG 
CHEQR . TCG 
CRHATCH . TCG 
CROPEDY. ICO 
DWN .ASM 
GENLCK2 . TCG 
GTN .TCG 
INFOPAGE . TCG 
MIXED . TCG 
NEWCARD . TCG 
PORTABLE . TCG 


593,505 Bytes. 
262,111,744 Bytes free. 


BARSZ . TCG 
BLOCKS . TCG 
CARDO10. TCG 
CARDO15 . TCG 
CIRCLE .TCG 
CROPCALL . TCG 
CTN1.TCG 

DWN .COM 
GENLCK3 . TCG 
HALFBARS . TCG 
LINE&BAR . TCG 
MOREBARS . TCG 
PKUNZJR .COM 
R&G . TCG 
SPLITBAR . TCG 
TUCARD10. TCG 
TUCARD6 . TCG 
TUSIG.TCG 
TUS1G2 .TCG 
TUSIG? .TCG 
XHATCH . TCG 


BARS3 . TCG 
BLUE . TCG 
CARDO11.TCG 
CARDO16 . TCG 
COLORBAR . TCG 
CROPEDIT.COM 
CTN2 . TCG 
EBUCLONE . TCG 
GENLOCK . TCG 
IBACLONE . TCG 
LINES . TCG 
MULTI .TCG 
PLAINBAR . TCG 
READ .ME 
SQUARE . TCG 
TUCARDZ2 . TCG 
TUCARD? . TCG 
TUSIG10.TCG 
TUS IG3 . TCG 
TUS IG8 . TCG 


Pick a card — any card and then just edit away using 
the Cropedit software 


Cropedit -— Testcard Creation Software 


You obviously need to have a copy of Cropedit which was 


written by Brian GW6BWx. This can still be obtained from the 
software section of the BATC website 


http://www. batc. org.uk/cq-tv/software/index.html 


TRANSMITTER : WOVRG 24CMS PLL ATV Tx. 
MITSUB M7762 POWER MODULE. 
SAT RX MODIFIED. 
FERIAL : 48 ELEMENT G3JVL QUAD Loor. 


| POMER OUTPUT: 15 WATTS ERP. 


DUCUMME PRR, Yetesaseze-. 
ABCDEFGHTIKLMNOPGRSTUVHXY ZB" RY 


"sE** FP Sek OPTABI BCH IL. teed 


Nah ri 


Coluam = 28,Char = 


this will be unzipped in to the directory where you have your 
Testcards. 


Te Pat REOUNLEWYNNENT PEA Enable grid 
v at VWAUUNES MRE 2B45e789 4) BY bait FoMt 
|" ‘BCDEFGHTIKUMNOPORETUOVHAY Ze TR ys 
= . ate phat st i 
The cards should have the file extension of .TCG and eta tetnn no n eh ttt 
remember we are working to the DOS Naming convention of 
8 characters maximum for the file and 3 for the file 


extension. 


TON tpintt23.cce eae resources 


So we can still use some software that is as years old even 
on our more modern Windows operating systems. 
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aienek 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Is this the latest issue of CQ-DATV? to go to our 
web site to check to see if there is a later edition available. 


SOMETIMES T SUT QUIETLY 
AND WONDER WHY 
[MINOT IN A MENTAL ASYLUM. 


TENTH COATT 
WAYBERISAUREADIGAT 


&S we 
I used to chase skirtsjall/over the, world, 
until I gotkto~scotland”.. 
holy shit wasplsurprised! http://cq-datvemobi ISSN 2059-2191 — 
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: ex) ye | — Rotor controller Veron VRZA Twente.........000008 16 
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et ia ya : oe NMFORMMAE OM co: costesncscaveoucsscedaaucaieerdarecveatetvconaeeaat 31 
| | . COMMING UPiincccoueeveccienvelederseedtrersvecsuretsinres 32 


This area is getting decidedly sparse. 
Please consider contributing an article! 


Production Team 


lan Pawson G8I QU Trevor Brown G8CJS 
Terry Mowles VK5TM 


Contributing Authors 


Trevor Brown G8CJS Richard Carden VK4XRL 
Marco Geels PE1BR Gwil Jones GW6PVK 
Ken Konechy W6HHC Mike Stevens G7GTN 
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Editorial 


We have been trawling the internet and social media to 
source any ATV news, projects or activity reports. We do this 
for every issue, so you don’t have to. 


If it’s a project that contains intellectual property we will have 
contacted the author and cleared its publication. Always when 
we do this we get a mixed reaction. Some are delighted and 
want to share their work, some just say no, which is sad but 
for some reason or other it happens. 


Without the engineers to design and publish the information 
we need to build the toys we so enjoy, our hobby would soon 
grind to a halt. Our thanks go to everyone who has published 
their work in CQ-DATV. Without you there would be no 
publication. 


Look on it as a ladder. We all start somewhere and as we 
grow we become able to feed others. We may not all get to 
be designers and for those that do its never the end, just the 
beginning. Equipment design is constantly evolving and 
things that were once beyond the finances of ATV’ers may 
become affordable E.G. John’s work with YIGS that were once 
the exclusive domain of high end test equipment. 


What is important is that we communicate and share ideas 
and solutions. That is why we have created CQ-DATV and 
why we circulate it free every month. Our hobby needs a 
monthly reflector for both projects news and activity to be 
reported. 


It’s our contribution to expanding and developing ATV and 
helping others along the path, which is a constant process 
delivering tomorrows engineers along with state of the art 
hardware. 
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Everyone knows who their mentors are, Trevor always says 
his TTL and digital logic was Arthur Critchley and his code 
writing came from Chris Smith G1FEF, both examples were 
from the ATV press. 


Everyone remembers what they built and often the number of 
hours and late night oil it took to get it to fruition. Please, if 
you have any offerings, ideas or just examples of equipment 
and contacts, then CQ-DATV would love to hear from you. 


In this issue Trevor has produced part 3 of his 50 years of 
P.A.L. series and is looking back at a Colour Sync Generator 
he designed for a book which he and many other designers 
contributed to back in the early days of ATV. 


Sadly this publication is out of print, but if the last remaining 
copy will scan we will try and get it converted to an electronic 
download. 


Marco PE1iBR has produced the second part of his aerial 
rotator to end all aerial rotators, well we think so, but you 
never know if something bigger and better is on the way. This 
unit is Supported by a PCB, but as of yet CQ-DATV has not 
started selling kits, but we hope the links to the files will 
enable you to order your own PCB's and recreate his design. 


Gwil Jones has been developing a 5.6GHz ATV station, using 
a 32 channel RC832 and TS832’s 600Mw TX that can also be 
fed directly into a 3 to 4 watt RF amplifier. I won’t spoil it for 
you read the full story in this issue. 5.6 GHz something at 
CQ-DATV we are very passionate about as it is an in 
expensive way into AT. 


Ken W6HCC has put together his latest DATV Express news 
letter and Richard VK4XRL takes a look at providing a 
repeater controller using the basics from his switcher series 
of articles. 
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site 


Last but not least, the Region 1 Contest is this month (June), 
and the rules are available at | 


f, so why not get the portable kit out and give it a try 
and please let us all see the pictures of your setup for the 
July CQ-DATV 
So, aS we always Say, sit back and enjoy CQ-DATV Issue 60. 


CQ-DATV Production team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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ATV Contest 


Phase 3 was the term coined for AMSAT’s first high-earth 
orbit satellites back in the late 1970s, Phases 1 and 2 being 
the prior “bleepsats” and early transponder based LEO 
satellites (the very successful AO-6, AO-7, and AO-8 among 
them). 


Later, Phase 4 was coined to indicate satellites in 
geosynchronous orbits and Phase 5 to denote missions that 
would leave Earth’s orbit. 


While AMSAT-NA doesn’t currently have any Phase 5 
missions planned, industrious students at China’s Harbin 
Institute of Technology not only have a Lunar mission 
planned, but it is expected to launch on May 20 at 21:30 
UTC! 
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DVB-S/S2 
Receiver/Tuner/Analyzer ~~ 
“Power ON” 
www.datv-express.com LED 


Hu Chaoran BG2CRY tests 435/2250 MHz dish feed for 
DSLWP ground station -— Image credit Wei Mingchuan 


BG2BHC 
Drafti4 has been updated to discuss recent MiniTioune v0O.8s 
Ambitious is a good description of the mission: not one, but new tools/functions and includes an Appendix B - describing 
two 47-kg microsats are expected to end up in an “HLO” - a how to reprogram early hardware units EEPROM for 
highly elliptical Lunar orbit - and will be carrying amateur compatibility with v0.8s software. 
Fadi Bavidge, Be a grat sen ean ee eRe ee aT 
24GHz contact 
For more details and links to further information including a Veneto saeye Pordenoné cod Ais a 
Linux-based “live CD” for using these satellites, see AMSAT- Ser. ae Gaba Painenort. aa 
UK’s news article here: | ag ori ole “Nat 
https://amsat-uk.org/2018/05/19/dslwp-satellites-lunar- ae peti 4 a ~om?e 
orbit/ wo “al & Ep ee 
Beare ee Gaede as eects ene ex enediase eee aes ean | apa vs — > 
Updated! a ge 24GHZFMATV ke 
te Lie di Jesolo 300mw ~" : ) 
Ken W6HH reports that he has now uploaded the Draft14 of a vay ”* a 
MiniTiouner-Express User Guide to the DOWNLOADS section f ee 
of the DATV-Express project web site. ? ae : 
4 Chioggia Poreé 
; 4 


osolina Mare 
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News just in from CQ-DATV’s Slovenian correspondent in Peter Cossins presents a practical guide to the black art of 


Trieste, yes you have guessed it Rudi Pavlic SS8RU who has cavity filters for repeaters and digital TV transmitters. 

had an exchange of FM ATV pictures with Francesco IK3HHG 

in Lignano Sabbiadoro nothing too unusual there, except it Cavity filters are a mystery to most, but at a practical level, 
was on 24 GHz across the Adriatic, a path of 50Km. not that hard to make or tune. Drew has developed an 


inexpensive way of building filters using common materials. 
Rudi was using 300mW and Francesco was running 800mW. 
So in this digital world it is good to know there is still some There are three basic types of filter, pass-band, pass-reject 
life left in FM ATV. and notch. It is down to the coupling design, which again can 
be modified or home built. Each has particular applications. 
All three can be used in repeater duplexers at VHF and UHF. 


Notch can be used to block unwanted signals like paging TX. 
Drew will demonstrate a unique use for notch cavities for 
cleaning the spurious skirts of DVB-T television power 
amplifiers and the use of low cost software defined radios 
(SDR) as test instruments for general use and 
cavity/duplexer tuning.. 


Finally, low cost software defined radios (SDR) and noise 
sources as spectrum analysers and “tracking generators” for 
general use and tuning cavities or duplexers is noted. 


Blog post with links to the files: 
http://vk4zxi. blogspot.com.au/2018/05/the-black-art-of- 


The Black Art of Duplexers: Demystifying duplexers-demystifying.html 
Cavity Filters 


= : | " “ar 
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Contest 


The annual IARU Region 1 International Amateur TV Contest 
will be held from 1300 BST on Saturday 9 June until 1900 
BST on Sunday 10 June. 


ATV contacts on all amateur bands above 432 MHz are valid. 
In parallel, the BATC will be running a UK-only contest, with 

the same basic rules, on the 146 MHz band. You don’t have 

be on the air throughout the contest — single-contact entries 
are welcomed! 


To participate in the contest, ATV stations simply need to 
exchange a 4-number code by video and then exchange 
reports and locators by voice. Logs should be submitted to 
the BATC at contests@batc.tv, who will compile the National 
rankings and then pass the logs on for the international 
rankings. Logs need to be submitted before Monday 25 June. 


International Certificates will be awarded to the highest 
scoring station overall and the highest scoring station in each 
band. Additionally, the BATC will be presenting the following 
awards to UK-based stations: 


A £50 Amazon Voucher to the winner of the BATC 146 MHz 
Contest 


A £50 Amazon Voucher to each station in the Best DX 2-way 
5.6 GHz Contact 


A £50 Amazon Voucher to the transmitting station using a 
Portsdown system received at the furthest distance (any 
band) 


Different 4-number codes should be used for each band. If a 
station changes location he should restart his serial numbers 
from 1, and change all his codes; if he works a station that 

he worked from his previous location, he should ask them to 
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send a different code as well. A separate set of logs should be 
submitted for each new location. 


Logs should be submitted using the Excel template that can 
be found here: 


https://www.iaru-r1.org/images/VHF/atv/ATV_contest_log_- 


_ATV_yourcall_YYYYMMDD.xIs . 


If you have problems with Excel, simply submit all the 
information by e-mail — we will not exclude anyone from the 
contest just because they can’t do Excel! 

The Contest rules are here: 

https://www.iaru- 
r1.org/images/VHF/atv/IARU_ATV_contest_rules_version_20 
15. pdf. 


Details of planned activity can be found on the BATC Forum 
here: 


https://forum. batc.org.uk/viewtopic. php ?f=75&t=5427 
and more detail on how to participate can be found here: 
https://wiki. batc.org.uk/IARU_ATV_contest 


Remember -— it’s not the winning that matters -— it’s the taking 
part! 


Dave G8GKQ, BATC Contest Manager 


Page 6 


DATNV-Express«.. 
DATV RF Exciter Support.’ 
and 


DATV-Express Project 


MiniTiounersExpre 


The sales of the MiniTiouner-Express hardware units began 
on the project web site www.DATV-Express.com on April 05. 
Sales have been brisk, with around 50 units sold worldwide in 
April including: 


EU - 17 units 
USA - 10 units 
Japan — 7 units 
Australia — 3 units 
Canada - 1 unit 
India - 1 unit 
Chile - 1 unit 


On April 20, Jean Pierre F6DZP released a new update to the 
MiniTioune software, called v0.8s. This new software release 
is designed to be compatible with all of the variations of 
MiniTiouner hardware, including the MiniTiouner-Pro and the 
MiniTiouner-Express. See the BATC forum for an 
announcement of v0.8s new features. 


The latest MiniTioune software README file continues to 
improve nicely on describing LEDs and switch functions and is 
a “MUST READ”. One change in v0O.8s is the software expects 
the hardware EEPROM must identify the NIM product field as 
“MiniTiouner-Express”...OTHERWISE the new v0.8s software 
will now say “Incompatible hardware”. 


Early MiniTiouner-Express shipments did not include this 
EEPROM change and users affected need to use the utility 
called FTprog - that can be downloaded from the FTDI web 
site. 
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This EEPROM reprogramming step is not difficult, and 
instructions to use FTprog will be included in an update to the 
USER GUIDE, soon. Art WB8RMC has reprogrammed EEPROM 
on all units shipped after April 25...and ALL units shipped 
from Charles G4GUO into EU had been reprogrammed. 


Ken W6HHC reports that the shipping date for his order for a 
LimeSDR-mini has slipped from March 31 to April 19. 
HOWEVER - Ken has NOT seen a real “shipping e-mail”. 
yet??? 


Charles G4GUO reports that: 


- While using DATV-Express software, he can not get the 
LimeSDR-mini to produce a good MER using DATV-Express 
software...the transmit signal looks OK. 


- He can only get PLUTO hardware units to achieve 3 
MSymb/sec for DVB-S protocol. The latest DATV-Express 
software release for PLUTO is v1.25p5. An experimental 
release, v1.25p6, that completely rewrites the timing 
software does have better MER and eliminates a problem with 
running Pluto where audio was being lost after a few minutes. 


- Charles reports that DVB-S could be re-written for PLUTO to 
achieve better DVB-S Symbol Rates (by loading a new FPGA 
code to only require Transport Stream import via USB)...but 
the DVB-S2 protocol requires too much FPGA-memory to 
benefit from this approach. 


Project Speed is set to moderate....de Ken W6HHC 
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50 years since P.A.L - Bringing P.A.L. to 


AIV 


50 years since the commencement of a P.A.L. colour TV 
service started in the UK, we have looked at the broadcast 
side and in the last issue why P.A.L. was chosen and what the 
alternatives were at the time. I this issue I would like to focus 
on ATV and P.A.L 


From an ATV perspective we needed to make the jump from 
exchanging B/W pictures to exchanging P.A.L. pictures. There 
was no downside, colour was compatible with B/W, so if you 
chose to add colour to your transmission then it was your 
choice and many did. 


Support for colour was via the ATV handbook which is 
available on the CQ-DATV website as a free download and 
what was called the revised ATV handbook which is no longer 
in print, but if we can get some old technology scanned we 
will try to get it there too. 


This second book was an attempt to support so many people 
that worked to bring colour to ATV, from John Lawrence 
GW3JGA and David Ellis Jones GW8PBX that designed a high 
quality P.A.L. coder and Richard Russell G4BAU who designed 
the Electronic Test Card along with David Stone G8FNR who 
put together the production switcher. 


Looking back with so many production solutions such as Vmix 
now in common use, production mixing P.A.L. on home 
constructed hardware really was cutting edge. My only regret 
was that in not producing both books in a single volume, 
particularly the Colour SPG which was a key module to 
getting a very powerful ATV production set up running, but 
due to the personal pressures of doing so, this was never 
going to happen, so let’s in this issue look at the Sync pulse 
generator. 
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The heart of any TV station 50 years ago was the SPG (Sync 
Pulse Generator), broadcast cameras needed pulses as did all 
video sources, then they could be synchronised to any vision 
mixer. 


Some ATV stations followed this protocol some just used free 
running sources and put up with a splash when they changed 
sources. 


B/W sync pulse generators were around, my preference was 
a design from Arthur Critchley, I remember etching the PCB 
populating the PCB and getting it working in the early 70's. 


The problem was getting all the video sources to lock to it, in 
particular the Pye Lynx camera. It was a bigger step to 
locking everything to a colour SPG as the signals used to 
change chroma phase along the cable runs, 1° of subcarrier 
for every 8” of coax, get it wrong and the colour would 
disappear on the mix. 


We needed a colour SPG and one that we could lock all the 
sources to in our ATV station, at the time I don’t think we 
realised what a challenge this was going to present, the Pye 
Lynx of the B/W days was nothing compared to micros like 
the Sinclair Spectrum or the BBC Computer, but we were ATV 
enthusiasts and all challenges needed to be met head on, but 
first we needed a colour SPG and one that set the bar high, 
one with all the necessary off sets and Brunch blanking. 


The first attempt was engineered by Tom Mitchell G3LMX and 
used a mathematical locking of the subcarrier to line, based 
on an idea by Eric Putt, both Tom and Eric were BBC 
engineers. The problem was the design used TTL chips and 
rather a lot of them, Tom designed a single sided PCB to aid 
construction, but it also required a rather complex set of 
cabling on the component side and was not a construction 
project for the faint hearted. 
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Fortunately large scale integrated circuits started to appear 
and one of them was a ZNA134 SPG chip, that was locked to 
a 2.5625 MHz xtal. This was a brilliant start, but alas was not 
a colour SPG chip, but a very high quality B/W chip that was 
used in a lot of broadcast equipment. Could it be locked to a 
colour subcarrier? Remember in the last issue that P.A.L. had 
a 25Hz offset so you cannot just divide 4.433618.75 by any 
number an end up with 2.5625Mhz that would have been too 
easy. 


MIXED 
FIELO VERTICAL EVEN CATHODE LINE LINE REFERENCE CRYSTAL 
DRIVE eT FIELO BLANKING aod SUBTRACT CLOCK osc 


RES 
G8) ¢3 ©) 
CRYSTAL 
osc 


SYNCHRONOUS } . 4 SYNCHRONOUS ; 
i 
VERTICAL 
Ph 


HORIZONTAL 
DECODE 
ADDITION 
CIRCUITS 


@) ) 7 


Ov MOOE MIXED MIXED LINE HORIZONTAL Voc CRYSTAL 
SYNC VIDEO DRIVE RESET (+ SV) $C.2 
BLANKING 


The early broadcast SPG’s worked by mixing 25Hz derived 
from, frame divided by 2 with subcarrier and that gave the 
well known 2 sidebands FO+ FC and FO-FC, filter the FO-FC 
and use it to count down to provide a source to lock the SPG 
and you have the required relationship, but a little filter 
heavy. 


Then another solution appeared to which I claim no 
originality. This removed the need for a sideband selecting 
filter. Using 2 JK’s to remove one of the cycles of subcarrier 
every TV frame. This leaves 4.43361875Mhz with holes, if we 
count the cycles we get 4.433593.75 MHz divide it by 1135 
and we get 3.90625 KHz compare that with 15.625 (625 line 


CQ-DATV 60 - June 2018 


frequency) divided by 4 = 3.90625 and we have a signal we 
can steer the ZNA xtal oscillator into lock with, providing 
25Hz offset. All we need is to compare the two signals to 
obtain an error signal that can be used to control the 
frequency of the master oscillator of the ZNA134 via a 
varicap diode. 


Easy to check for lock, if the two square waves are locked at 
the input of the phase comparator on a double beamed scope 
then the system is locked and working. 


The result should produce a subcarrier lock with all the 
correct line to subcarrier relationships and pattern 
cancellation as prescribed by Dr. Brunch in the original P.A.L. 
specification, none of this free running TV games subcarrier 
which does hurt when saturated colours meet with sharp 
edges. 


4.433618.75 Mhz 
Generator 


Colour Subcarrier Lock for the ZNA 134 chip 
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A monochrome SPG provides four sets of pulses: 
MS (Mixed Sync) 

MB (Mixed Blanking) 

LD (Line Drive) 

FD (Field Drive) 

the last were mainly for old camera's. 


Colour will provide some additional pulses from an SPG: 
SC (Subcarrier) 

PS (PAL Square Wave) 

BG (burst gate). 


So there is still a litthe more work to do to make a colour 
SPG. SC is probably the simplest and is often provided by a 4 
times SC oscillator divided down to gain as much frequency 
stability as possible and in a broadcast SPG the xtal oscillator 
is often housed in a temperature controlled oven to add to 
the stability. 


PAL Square Wave is a 7.5Khz square wave that tells all the 
connected equipment which line needs to be phase inverted, 
in our SPG we used line Drive divided by 2, not perfect, but 
close enough. 


BG, Burst Gate, sometimes call Burst Flag provides the 
information of where to put the colour burst in our TV 
waveform, in our SPG this has a 9H pulse which suppresses 
the colour burst as is required by some lines in the vertical 
interval in a sequence that still today is named Bruch 
Blanking after Dr Brunch who put the P.A.L. system together. 


This was the final circuit and is perhaps the simplest at least 
to construct colour SPG. The ZNA134 was and still is an 
expensive chip, but it helped considerably to get the unit 
down to a single nights construction as we supported it as did 
Tom and his project 100 SPG with a PCB card. P100 was at 
least 10 years earlier and as always the solutions to our 
problems evolve at a fast pace. 
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0 +5v 


TTL Pulses 


2v Peak to Peak Pulses 


Ov 


The pulse buffers are required so that the TTL outputs could 
provide 2v into 75 ohms and the Subcarrier generator that 
used a VXO module as a source for four time subcarrier, 
which probably did not meet the specification on colour 
subcarrier stability, but was the most stable device (short of 
an Xtal in an oven) available at the time, this was also on the 
PCB which before you ask is long out of production. 


It was produced on Koda trace paper using stick on pads and 
converted to a PCB by a company called WASCO run by Alan 
Smith who without his support the PCB’s would have never 
have got off the ground. 


No CAD or any other trendy solutions were within the 
Amateur price range back in the 80's. 


My thanks to the team that helped produce both books. 


I hope I have credited you for your work and ideas such as 
project 100 that ran before the ATV Handbook and the 
Revised ATV Handbook which should have been produced 
together. 


Its uncertain as we leave P.A.L how many ATV stations were 
supported and brought colour to the ATV airwaves. If anyone 
out there has any working cards, do please email the 

, we would love to hear. 
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MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


4 MipiTiouner- cn 
xpress 


Mie 
<l DVB-S/S2 

ioe Receiver/Tuner/Analyzer 

NGA ie 


www datv-express.com = 


Available at DATV-Express.com 


Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity. -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 100KHz to >10Meg Symbols/sec 

Operates with Windows PC using free MiniTioune software from F6DZP 
Uses external 8-24VDC supply or +5V from USB3 port (with small mod) 
Real time signal modulation constellation & dBm signal strength display 
Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com _ 


B NOMTOUNE x.7b - Recewen/inwiyver OVE S/A2 14d MMs to 2450 Me - for MiniFicumer PTOLDEDN- NIM 


NIM. Serit FTS4334 
as: BY A} 
MiniTioune oy bebe? Nes 
Frequency (kHz) 
req set 1260000 khic Target Freq: 1267996khir 


onary 
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Analogue 8x1 Video and Audio Switcher 


- Part Repeater Controller 


Richard Carden VK4XRL & Mike Stevens G7GTN 


jam | |e ||| a! || 
@ VK4XRL BH 


In this article we take a look at providing a repeater 
controller using the basics we have used in our switcher 
series of articles. We will use the basic switcher using eight 
inputs but you can add or subtract whatever you require. 


Since we don’t need to use the remote control 
or the PV switcher this can be left out however 
the PV switcher could be an advantage to allow 
testing at the remote site. If you wanted this 
facility then you would need to either use 
switch buttons or a binary type switch. 


The cycle through test facility which was on the original 
switcher using the ‘0’ remote button could again be used by 
using an external button to switch that operation on. Or it 
could be provided by the software and can checked via 
pressing the reset button. 


What we intend to do here is describe a basic no thrills 
repeater controller where it is possible to add on as your 
requirements dictate in your normal repeater operation. We'll 
start with the basic 8 x 1 video and audio switcher, where 
your inputs will be dictated to what complexity you require as 
all repeaters are not equal. 
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I have always used the KISS principle where possible. 

In our example we have allowed for four fixed inputs and 4 
controlled inputs such as FM and DATV receivers on whatever 
frequency you use in your repeater situation. Fixed inputs 
would or could be Test-card, motion Ident for repeater 
beacon mode or clock/temperature etc. These inputs would 
be controlled via direct code while our controlled inputs would 
require code plus an external input in our case a GND. 

See Block Diagram. 


FLITIER OWEY 
SF REPYRED. 


—— eee | 


> tSv 


. e ao 
7X OW Rel ~ TO 
POWER 


switcH 
DTHE 
(Ff REG0 ine) 


Note: Not all pins are 
shown 


771r1€/ DAE 
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With FM inputs, at least with the setting we are allowed to 
use here in Australia +/-9 MHz the received video levels are 
somewhat lower then iv P/p. However Maxim has an AGC 
chip a MAX7452 that can for fill our requirements in two 
ways, that is our levels controlled by the AGC and you can 
utilise the LOS signal for switcher control-D5. The DATV 
receiver uses D6 which are used as interrupts within the 
coding. More on this later. 


We have now have fitted a 20 x 4 LCD which will now show 
what is been transmitted with space for signal strength 
indicator if required and the VU left and right levels using the 
same input circuit as we used in part 3. Of cause you could 
still use the original system using a 20 x2 LCD with the 
external switch to change screen information. 


A TX on indicator is needed to switch the repeater on, 
however the method used is up to the individual repeater 
installation. This is controlled by Pin D13 and I have used a 
one relay shield board where the output pins are wired soa 
GND is fed to the external power switcher unit and of cause 
you can change this to a positive voltage if required, 
whatever your micro needs for switching. 


As I indicated you can add whatever you like therefore a 
DTMF shield could be used for DTMF control if so desired. A 
number of different units are available so again that’s up to 
you which one to use. Using one will save time and most 
have led’s to show you what the state of the output is. 
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yy! ip os 
Sons 


= £4/88/ NESEF 


—FM SYA/c DETECTOR— 


The FM and DATV interrupt inputs D5, D6 plus the spare 
inputs D? and D? will require a GND when vision is present 
for switching. For the FM signal a number of different 
scenarios can be used. The old classic one is the NE567 tone 
decoder IC. 


TO 
CONTROLER, 


MAX 7461 -—SYNC DETECTOR - 


Also the Max7461 could be used, while another approach as 
explained earlier is the MAX AGC IC MAX7452. This gives the 
added advantage to increase the video level to the required 
1V p/p and has as well the LOS output which would be 
available 


Coding for this operation has not be included. i : 
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Time and Date maybe added if you require it. But as you will 
see we are fast running out of I/O pins unless we do 
something about it. 


Mike has pointed us to his articles using I2C with a PIC to 
allow for those extra inputs we may need. Some inputs are 
therefore not marked as such and will depend on what 
method of approach you adopted. 


There had been a few emails flowing via Yahoo re the use of 
ASI and IP for switching therefore bypassing the PAL to 
digital conversion. Like wise SDI and HDMI could also be 
used, however what ever method you decide on it would be 
nice to see some articles expanding on these principles so 
that others may experiment. Unfortunately the PAL switching 
is the easy way to implement switching for a repeater at this 
stage. Also a list of suitable equipment would be welcomed 
by those interested in this experimentation so lets hear from 
you here in this Magazine by contacting the editor. 


f 2 4foy 
Suggested pin usage for micro 
Serial ™T™ —Opi Vin 
( Rx ~O DS Guo o-fi: SF loon 


o— Ris —~O 7 


If -o Gave ae 
34 —__op2 Aig ——~i GS 
3! ————_op3 Abo——___—. $4 
es ARG SCL 
FM ————ODS A4o——_—_— Spa 
DR DS Aso. ————- VALID DIMF Tone 
>i ————oD? = Aa. SIGNAL STRENGTH 
S2 ——oDx8 A} ; RIGHT 
es DS _Ago-Sffln~< ] VO 
——onpi0 Akefo 
DINE Se eee es 


SHIELD ) 
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The following are the suggest inputs for the switcher and LCD 
readout. 

. FM D5 

. DATV D6 

. Sparel D7 

. Spare2 D8 

. Spare3 A7 

. Spare4 A6 

. TESTCARD SO,1,2 
. IDENT SO,1,2 


CON ADUBWNEH 


The preview switcher could 
if required be switched via 

the following unit using the 
74C922n or via a switcher 

control pad as shown (not 

tried). 


F4ACS22N 
so 
Io 5, 
s >. $2 
14 as 
4B + SV 
& 
heal 
5 @ND 
5) 00n 
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One point I should mention is the Latch requirements, the 
two 47k pull up resistors need to connect to the same supply 
latch voltage you are using in the switcher other wise you 
may need to add a transistor stage to invert to the required 
voltage, this is true for when using a micro. In one particular 
switch I built I had used +12v on the switcher and there for 
the multiplex latch pull up was connected to +12v as well. In 
this case the suggest push buttons worked very well as 
shown. Also you may need to change the coding to reflect 
any changes in this area. 


While this hasn’t been a complete project as such there 
should be enough information to follow it through. If anyone 
has additional ideas please take pen to paper and tell us 
about it. Any recoding would be welcome and I have included 
the latest software sw300 that I have been using (excluding 
any repeater operation and DTMF when it was written) so 
your turn now. 


The software for this project is available from the 
cq-datv.mobi web site. 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 
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Rotor controller Veron VRZA Twente 


Written by Marco Geels PE1BR http://pelbr.nl/ 
rE ; 


+ Dro 2A 


7 " “BARE: == tha. 


As promised last month, here is 
Marco's updated Rotor Controller 
project. 
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artikel 


aantal 


Dc-de converter 


= 


button 


brug gelijkrichter 


pcf8574 


Atmega 328P 
crystal 16MHz 
Solid state relais 


Wi | | cn | | 


led blauw 


> 
oO 


led groen 
100nf condensator 


22pf condensator 


100uF elco 63volt 
Icd 2x16 
instel potmeter 5K 


usb converter 


Weerstand 220 ohm 
_Weerstand 1 kiloohm _ 


Weerstand 100 ohm 


Weerstand 10 kilo ohm 


Weestand 120 kilo ohm 
Weerstand 27 kilo ohm 


Weerstand 1,2 kilo ohm 


— | | | | A/G | fe] | | | A OO ND 


Component list 
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The power supply and relay PCB 


We start by building the supply and relay PCB: 
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Place all components as shown in the figure. The DC-DC 
converter comes with 4 pinheaders above the PCB. Note the 
polarity of the elko and the rectifier. 


Connecting and adjusting 


—— 
—I 


Multimeter 


soe 


or 


= 


DY aE: at PV 
4 ti 
, oe oo 0230 oe eM MG AG bP 


t td 


AC rotor | AC control 


Connect a power supply to AC control (alternate or equal 
voltage between 7 and 40 volts). 


This can be the transformer for your rotor but also a lab 
power supply or a 12 volt power supply for you trancier. 


Measure with a multimeter in the direct current (DC) position 
on the output of the PCB. 


Turn the potentiometer on the DC-DC converter until the 
multimeter indicates 5 volts. 
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The Control PCB 
Important: Please read through the whole assembly process 


before beginning. 
Place the components in the following order (as shown in the 


following pictures) 


Start with the components side of the PCB. 


*) 
“0 


“- 
“- 
~ m 

“- 

= 


Ke) 


800000 


q) 
q) 
©) 


OO 
Me egidaaaaas 
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Pay attention: 

- to the notches at the end of the ic header, these are 
indicated on the PCB. 

- All pinheaders male except left bottom (see photo). 


Continued next page... 
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Then we solder the components on the operating side of the 
PCB without the LCD screen: 


f Oh sak dg 
arc re nae 
| wiiiniy yh o 
ee® i se QN0NGONAORI9R QO0 > 

¢ Dra ae 


Place the LEDs at such a distance from the PCB that the LCD 
screen will come out underneat your front panel and the LEDs 
will stick through. In my case this is 11mm. 
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Note the polarity of the LEDs, the flat side on the image of 
the PCB is the minus. This corresponds to the slanted side of 
the LED and the short leg of the LED. Once again place the 
pin header for the LCD but not the LCD screen itself. 
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eee eo 


Control board schematic 
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Testing 


Close the last pushbutton briefly like the red line in the 
image: 


: 
. 


Solder the push buttons and then the LCD screen on the 
control side of the PCB: 


=. 
= 
- 
a 
A) * 
. 
- 
— 


a | : 
Insert the ICs and connect the power supply board to the 


control board 


Connect the power cable with the same colour below (see 
photo), the LEDs will now light up in succession as a running 
light. Check that all LEDs are functioning. 


Do not proceed until all LEDs are working. 
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First solder the push buttons and make sure they are Connect USB 

sufficiently above the screen to be pressed through the front 

plate. Then solder the LCD screen onto the PCB, taking into Connect the usb converter to the rotor controller as shown in 
account the height of the push buttons and the LEDs ensure the image below: 

that everything is neatly at the height of the front plate. . 


To couple the rotor with the control 
Every Rotor is different but there are many similarities. 


Most rotors use alternating current for the motor. Almost 
every rotor has a potentiometer and a motor with separate 
coil for left and right and possibly a brake contact. 
Sometimes the potentiometer is coupled with a ground 
contact of the motor but in diagram it always looks like this: 


Place the PCB's in front of you as on the photo and make sure 
that the same color of thread is on the left (see red arrows). 


In the kit there is also a USB female to USB female cable, you 
can mount this neatly in the back of the box. 


eee Programming the microcontroller 

The microcontrollers in the kit have already been 
programmed. However, if you want to re-program it, for 
example because a new version is out, or because you want 
to change something yourself, you can. 


Potentiometer 


Motor 
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To put the PCB in programming mode a jumper (or a Ee\veron RZA 
connection) has to be placed just above the connection of the 
usb interface. 


r =. 


Yee VRZA_rotorcontroller_v1_1 


#influde <LiquidCrystal.b> 

#irmelugs <EEPROM.h> 

#ingluge<Wire.h> 

Liq Paledtae2; Spiess es 

int JpaBklightpin = 9; 

int ledrightpin = 13; 

int ledleftpin = 8; 

int leftpin = 10; 

int rightpin = 11; 

int breakreleasepin = 12; 

int frontpot = Al; 

int buttonpin = A2; 

int potmeterpin = A3; 

int memorychannel = 1; 

long autodegree = 0; 

int od = 0; 

unsigned long lcdmillis; 

int oldledstate = 0; 

int ledstate = 0; 

long rotorstartdegree = 0; 
y rotorenddegree = 450; 

long breakreleasedelay = 500; 


Download and install the Arduino software: naire e: 20.738 bytes (var 32.256-byte maximum) 
- Windows: https://www.arduino.cc/en/Main/Software . 
- Linux: sudo apt-get install Arduino (log out and log in again 
to adjust the rights). Arduino Uno on COMS 


Binaire sketch-grootte: 20.738 by Van ¢ 2 byte maximum) 


Download the latest firmware version from: 

http://forum.pe1br.nl/viewforum. php ?f=5 Wait until the program shows “upload complete” at the 
bottom of the screen. The firmware has now been updated. 

Double click on the firmware file, which is opened in the 

Arduino program. If you have added interesting options to the software, post it 
on the forum with at least a short description. 

To load the new software into the microcontroller click on the 

upload icon. 
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Set up 


Read this section carefully before using the rotor 
controller. 


Setting the break release and calibration is essential for the 
use Safe of the rotor. 


The operation of the rotor controller works completely with 
the 4 push buttons, on the LCD screen you see all changes. 
Seen from the left side: 

- Key 1: menu 

- Key 2: left 

- Key 3: right 

- Key 4: confirm 


Menu 


With key 1 we arrive in the menu. With the buttons left and 
right you can scroll through the menu and with button 4 you 
can select a menu item. 


The menu options are: 


- Memory >> store 

- recall 

- Settings >> backlight 
- brake release 

- software 

- calibrate >> rotor start 
- rotor end 

- demo 


Memory 


In the memory menu you can save a direction and give a 
name. 
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This direction can then be retrieved with the press of a button 
and the rotor automatically turns to that direction. 


Save memory channel: 


- Place the rotor in the desired direction. 

- Press the menu key until there is memory at the top of the 
screen. 

- Now press the left or right button and scroll to the store. 

- Press confirm to save the direction. 

- Enter a letter with the left or right key 

- Press the confirm key to go to the next letter. 

- When all the letters have been entered press the menu key. 


Recall memory channel: 


- Press the menu key until there is memory at the top of the 
screen. 

- Now press the left or right key and scroll to recall. 

- Press confirm to enter the recall menu. 

- Select a memory channel with the left or right button. 

- Press the confirm button and the rotor rotates to the 
desired direction. 


Settings 


- All settings options work in the same way. 

- Press the menu key until there are settings at the top of the 
screen. 

- Choose with left or right the setting you want to select. 

- Press the confirm key to adjust the setting. 

- Adjust the value with the left or right key. 

- Press the Confirm key to confirm. 


Break release: 


The break release setting sets the time that the brake in the 
rotor needs to turn on. 
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The time you set is therefore the time between unlocking the 
rotor and rotating the rotor. 


With a rotor without brake, it can be set to Oms. With a rotor 
with brake, it should never be too short, too long is no 
problem. You really do not notice A delay of 500ms while 
working with the rotor 


Backlight: 


With the backlight setting you adjust the light intensity of the 
backlight of the LCD screen. 


You immediately see the changes when you set this higher or 
lower. 


Software 


In the software menu you can choose from various software 
packages for digital control with the computer. Most software 
works with the default value, unfortunately not everyone is 
exactly the same standard. Wintest is an example of this and 
you can select it in the software menu. If there are more 
software packages that do not work with the rotor controller 
please send me a link to the download page. I can try if I can 
add it to the menu. At the bottom of this manual are a 
number of screenshots of software settings that work for me. 


Calibrate 


The first time you turn on the rotor controller, it is not 
calibrated. 


- Go to calibrate with the menu key. 

- Press confirm to start. 

- At rotor start enter the start degrees of your rotor (at north 
this is 0 degrees, at south 180 degrees) 

- Confirm with the confirm key 
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At rotor end fill in the maximum range of your rotor, this is 
usually 360 degrees. When you rotor start is not 0 you have 
to entered your rotor start + the maximum range. For 
example: you have entered 180 degrees at rotor start, rotor 
end becomes 180 + 360 = 540 degrees. 


Please note that these files are downloaded from 
Marcos web site and not the CQ-DATV web site. 


Eagle files 

Main board: http://forum.pe1br.nl/download/file. php ?id=43 
Relay board: http://forum.pe1br.nl/download/file. php ?id=44 
Software version 1.3 

Correction: If the 0 point is not at north, the rotor does not 
run properly to a memory channel. Problem discovered and 
solved by Gerrit PESGSL. 

http://forum. peibr.nl/download/file. php ?id=36 


Continued next page... 
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* Refreshrate: isec == Stoppostion; North (™0") + 
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Screenshots - various software packages: 


BB y2esu 
= ee 
File Tools Help 


Above: Ham radio deluxe (HRD rotator): settings menu >> 
software on default. 
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Nr. 188 


ie re 
This page: Wintest : EUR6,- SFRE,SO USS6, 
(wtrotator): settings Zeitschrift fur digitale Daten-Ubertragung im Amateurfunk 
menu >> software op eee 
Wintest. 


orzo] 
=z 


File Controllers Options Help 


Web Station ID:3 


Portable é 
1O91GI = Preamp 20 | cB 


Art Di. Every Gain 12/18 
Picture ree 


COMS to yeesu: 


Com Port:| COM5S 


Rotator Name; Yaesu Affected Group: | None y| |¥) Show controller 


|| Rotations Limits: Global Offset: 


Antenna Name Offset HeadingRange  Bidirect 


yaesu 


SS ee eee 


TV Amateur is a German Language ATV Magazine It is 


published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 
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Written by Gwil Jones (GW6PVK) 


During the end of 2017 it came to my attention that 5.8GHz 
FPV equipment capable of ATV in the UK was starting to 
become more available for sale on auction sites like Ebay and 
Amazon. 


Most of these device 

: frequencies could be put into 
ls yey the little used part of the UK 
mf) amateur band on 5.6GHz. 

_ After doing some research I 
ordered various transmitters 
and receivers from the far 
east. 


The receiver I ordered was 
the RC832 which is capable of 
32 channels, most of the 
channels are used by the 
remote control aircraft and 
drone users. 


The receiver is capable of 
providing PAL and NTSC video 
} output, video out at 1v p-p 
and an audio sub carrier of 

4 6.5 MHz. It comes supplied 

_ -. — =88 with a power lead anda 
combined video and audio lead, the receiver also has two AV 
outputs. 


The BATC adopted the frequency of 5.665GHZ to use and the 
RC832 and TS832 channel for this frequency was channel 33. 


Transmitter devices range from 25mW up to 2W and RF amps 
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TS582000, a 2 watt AV transmitter with a large heat-sink and 
cooling fan, this turned out to be less reliable and 
consequently failed after a number of tests. 


The TS832, I have 
found to be more 
reliable, this also is 
capable of 32 
channels and the 
channel and 
frequency is set by 
the two buttons on 
the board. 


Video in is at 1v p-p } 
with a video 
bandwidth of 8Mhz. 
The audio in, like 
the RC832 is set at 
6.5Mhz offset. the 
output power of this 
device is stated as 
600mW, it does get 
warm when left on 
for long periods of 
time, the solution I 
used for cooling was taking off the front plastic label down to 
its aluminium case and sticking on some small heat-sinks 
which are used for the raspberry Pi. I saw this method being 
used by another user of these devices (of whom I have forgot 
who it was) but thanks to his idea along with a cooling fan 
keeps the device cold. The TS832’s 600Mw can also be fed 
directly into a 3 to 4 watt RF amplifier which is also available 
from the far east. 


Both devices run from between 7 volt and 15 volts, the 
transmitter and receiver runs at around 220ma each at 12 
volts. 


stating 4W output. TS832 devices were ordered and also a 
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The receiver was fixed 

1} against the dicast box with 
some thermal grease as the 
receiver was also found to 
=4 run quite warm when left on 
for long periods of time. One 
annoying this about these 
devices is that they use 
reverse SMA connectors (RP- 
SMA) best to order some the 
same time. Both come with 
an small SMA antenna. 


The antenna I obtained a 
front fed grid antenna with a 
Sar stated gain of 26db. The feed 
ai system similar to the “penny 
feed” used on 10Ghz WG16. 
The mesh is fixed at a 
vertical position with the feed 
set to horizontal. Its feed 

— from the change over relay is 
via an N eune socket on the rear. Flat panel antennas are also 
available with around the same gain, and are also a lot lighter 
and perform just as well. 


Wiring both devices is straight forward, power lead, yellow for 
video input on the TX and the output on the RX. Red for the 
audio input for TX and RX output. 
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I have constructed my ATV 
transceiver to have two ' 
switched video inputs and two | 
audio inputs, this is easier ee 
than changing over leads from 7 
a camera to a test card for 
example. 


The switched audio in can be 
fed from a tone input for the 
other station to detect you 
and the other a microphone 
amp input. 


Also included in the build is a 
small 3 watt audio amp to 
feed a small external speaker 
or headphones. 


A 12 volt switching relay 
which switches the TX and Rx 
indicators on the front of the 
box, the TS832 Tx and the changeover relay at the antenna 
end, it can also switch off the receiver off if required with an 
override switch to view the outgoing video transmission. Rf 
out interconnections to the antenna are via ridged or semi- 
ridged coax. 


I’m not a great lover of RCA connectors, and have found 
them to be unreliable and a lot of chasing around trying to 
find faults, I adopted using 75 Ohm BNC connectors and XLR 
connectors for the audio in and out, I had them hanging 
around from a previous project. 


Testing the wiring before the connecting the transmitter and 
receiver and ensuring all the voltages are correct and the 
video and audio switch correctly. 
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Connecting the antenna and then the supplied leads to the Tx 
and the Rx. Feeding a video signal in via the input connector 
and a lead out to a composite video monitor, switching on 
and selecting channel 33 on both units, if all is well then a 
video signal will appear on the monitor. 


GWEPUK 
5665. GHZ 


Further testing of the unit is currently underway as I write 
this and out field testing soon. its a great way for ATV to be 
taken up “the old fashion way” where it doesn’t cost a lot of 
money to get on the air. 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 


Page 31 


Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last Friday of the month. The 
cutoff day for submissions/corrections/alterations is 5 days 
before the Friday of publication. 


‘I have a suspicious looking mole on my shoulder.” 
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Editorial 


Ok here we go CQ-DATV issue 61 and what a packed issue. 


In descending order, we have news that we have a problem 
with the DATV transmitter on board the international space 
station. Being old enough to remember Apollo 13 (the film 
not the real event, we are all far too young for that, well 
maybe just Trevor) let’s say worse things have happened in 
space, but let’s hope we can get a replacement unit up their 
as soon as possible. 


Descending to a lower altitude Nigel Walker G8AYC had plans 
to fly in an air ship, might not be quite as ambitious as the 
ISS, but never the less got thwarted this time by the 
weather! But he did bring back some excellent pictures of the 
Friedrichshafen rally - better luck next time Nigel. 


Our next story comes from ground level and is a report on 
the R1 ATV contest from Giorgio de Luca IU3IOU who is in 
Montebelluna, a town and commune in Veneto Italy, 

approximately 50 kilometres (31 mi) Northwest of Venice. 


Richard VK4XRL looks back on his own and others work on 
early PAL TV inspired by Trevor's series of articles, if not by 
his earlier ATV handbook colour bars. For those not in the 
know, colour bars are based on a descending staircase 
waveform while their predecessor, grey scale, was based on 
an ascending staircase waveform....except in the ATV 
handbook. Trevor has his tin hat on, nothing new, the word 
incoming is frequently heard in the CQ-DATV production 
office. 


Trevor however has managed to finish his 50 years of PAL 
series with a look at PAL Plus, as a system designed to 
extend the life of PAL. Something else that never really got 
off the ground, at least in the UK. Seems it’s just not a good 
time for our contributors to leave ground level. 
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So could we pass them off as SECAM colour bars 


David Shaw M5TXJ has just taken part in his first 
contest/activity weekend. Unsuccessfully as it happens, but is 
on a learning curve (aren’t we all David - Ed) 


Dr. Gough Lui looks at HEVC-encoded 1080p, from New South 
Wales, following a wakeup call from Shaun Ruigrok letting 
him know about a test transmission from Sydney’s main 
transmitters at Artarmon/Gore Hill. The trial was using DVB- 
T2 technologies for eventual replacement of DVB-T to bring 
4K TV to consumers. 


So we have brought you ATV from every possible level and 
location, thanks to all our contributors, we could not have 
done it without you. 

So sit back and enjoy CQ DATV 61. 


CQ-DATV Production team 
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News and World Round-up 


ARLSOO7 Space Station Digital Amateur Radio 
TV System Transmitter Determined to be 
Defective 


Pe NGS, 1 sarees 


Followed all over the world 


Astronaut Drew Feustel is pictured outside of the 
International Space Station during a spacewalk on 
May 16 to swap thermal control gear. 
Picture credit: NASA 


The Amateur Radio on the International Space Station 
(ARISS) “Ham Video” digital Amateur Radio TV (DATV) 
transmitter on the International Space Station (ISS) is 
reported to be defective, with onboard repair not possible. 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 


Also known as HamTV, the DATV system stopped working in 
mid-April, and a subsequent test on June 1 using a second 
L/S band patch antenna on the Columbus module had failed. 
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ARISS-EU Mentor Gaston Bertels, ON4WF, said ARISS plans 


to return the transmitter to Earth to repair, pending space 


agency approvals and availability of ARISS funds. MiniTiouner-Express 


Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


“Schools and crew members performing educational ARISS 
school contacts are delighted to use Ham Video,” Bertels said. 
“We will do the best we can to restart this service as soon as 
possible.” 


Following extensive testing, the Ham TV system was first Available at DATV-Express.com 
used for an ARISS school contact in February 2016. 


Operates with Windows PC using free MiniTioune software from Jean-Pierre FEDZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


From ARRL Headquarters 


For details & ordering go to www.DATV-Express.com 
BB MNMOUNE vos - s- Recerves/Analyser OVE-SIS2 144 Mis to 2450 Mis - SRomini=65 WS/s- for MevTiouner/MinvTrouner-Pro IY Pa ioe 
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Frequency (kHz) 
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(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 


Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 
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By Friedrichshafen lakeside, there is an observation tower. 
The first picture is a view of from the top of it showing the 
lakeside bars and restaurants. 


Written by Nigel Walker GSAYC 


I’ve known about this rally for many years but never 
imagined going to see it for myself. But I managed it this 
year! 


First of all, Friedrichshafen is a wonderful place to visit, even 
without the rally. It’s on Lake Constance with ferries to many 
other towns scattered around the lake. It is also a resident to 
the Zeplin which was invented here and you can fly in one. 


Unfortunately, my flight was cancelled due to an impending 
thunderstorm which never materialised! 


The next two pictures show familiar views of a radio rally. The 
difference is the scale. 


Zeppelin photo courtesy of Michael Rademacher DG8YP 
CQ-DATV 61 - July 2018 


° 


Five large exhibition halls altogether, one with all new stuff, 
one with flea market type stuff, one was a maker fair and two 
more I didn’t get to see but were apparently more flea 
market. 


The final picture above shows a small section of a stand with 
all sorts of old radio components - plus a modern Tesla coil! 
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TV Amateur is a German Language ATV Magazine. It is 
published 4 times a year and if you would like to 
subscribe go to /http://agaf-ev.org/ 
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ATV Contest IARU Region 71 9-10 June 


Written by Giorgio de Luca IU3IOU 


IARU-R1 ATV contest 4S Dy now tradition during the second 
weekend in June, the one that has just 
ended, it was held the Contest ATV 
IARU Region 1. 


\; 09-10 Giugno Although rarely used given the _ 
2018 technological alternatives, this video 
wireless transmission technique is 
exciting and challenging in terms of testing this allows you to 
do and also for the study of the propagation conditions. 


In view of this appointment last week I made several tests 
and receiver tests ATV ( link ) is from my station from 
Section ARI Montebelluna . 


I had already participated last year ( link ) with the receive- 
only station, receiving only one station’s Francesco IK3HHG 
from Mount Cesen on the frequency of 10 GHz. 


At this point I said to myself, why not also try again this 
year? 


Obviously this year it was to participate in receive-only mode 
still valid for the contest, having no equipment for 
transmission. 


Thanks to the support rate and a bit more comfortable with 
the technique ATVs compared to last year, it was not hard to 
get Francis IK3HHG who worked in the company Giorgio 
IK3GHY from Mount Cesen in Valdobbiadene (TV) JN65AW 
lessor. The reception was carried out on the frequency of 10 
GHz - 3 cm. 
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After a moment of flicker, the 

reception was almost perfect in 
color, with no disturbances and 
includes audio: P5 relationship. 


Receiving ATV of 
Francesco IK3HHG in the 
company Giorgio IK3GHY 
about 10 GHz 


Once you do this reception I 
thought I had entered the contest. 
On Sunday, however, thanks to the 
equipment of the section I was able 
to receive the station IK3HHG and other stations on the band 
of 1.2 GHz - 23 cm. 


Receiving ATV of Francesco IK3HHG in the company 
Giorgio IK3GHY on 1.2 GHz 
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Among these at some point I had the pleasure of receiving 
also the signal Guido IW6ATU , the contest manager, which 
operated from JN63QN. This signal has been received by me 
as a repeater committed while Guido was trying to connect 
with the station on Mount Cesen, so this reception can not be 
considered valid for the contest but anyway a great feeling to 
receive just the manager. 


Receiving ATV of Guido IWG6ATU Repeater Bridge 


Setup used for the reception of signals ATV 

- Receiver: Fraccaro ASR500 

- Antenna: 40 cm dish and modified illuminator 

- The receptions were made from my QTH in Crocetta del 
Montello (TV) JN65AS lessor. 


Not content of reception on Sunday afternoon in fellow 
Riccardo IU3GKJ , we climbed Mount Cesen to say hello to 
the two operators ATV IK3HHG Francis and George IK3GHY . 
Together with them we toasted to thank them for their 
commitment and their availability. 
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Here are some pictures of their station ATV multiband. 


Continued next page... 
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_ = DKARS MAGAZINE 


PA1T in de meicontest op 144 MHz 


En verder nog dit nummer onder andere: 

Doe mee met de vierde Dutch Kingdom Contest op 2 en 3 juni! 
Rohde & Schwarz UHF versterkers deel 3 

Noodzender & ontvanger de P-850 

Hé, hé, eindelijk heb ik een balun........ het verhaal 


Propagatie metingen aan het 3,555555 MHz signaal van PAORYL 
En nog heel veel meer! 


At the next, hoping eventually to also try the transmission! DKARS-Dutch KinKidom Amateur Radio Society 
April/Mei 2018 
Check out the DKARS website at:- 
(Translated from Italian by that nice Mr Google - Ed.) http://dkars.nl/ 
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73 de Giorgio IU3IOU 


editie 42 
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IARU International ATV Contest 


June 9/10 


Written by Dave Crump G8GKQ 

The International Contest weekend saw the highest activity 
levels across the UK for many years. I know of 41 stations 
who participated, many from more than one location. I was 
particularly pleased to see activity in Northern Ireland - we 
just need to get Scotland on the air next year! 


The results are not yet finalized, but so far 26 entries have 
been received for the IARU International Contest and 10 
entries received for the BATC 146 MHz Contest. 


The 4 leading stations operated on all bands 146 MHz to 24 
GHz; 3 of them from different portable locations on the 
Saturday and the Sunday; all were single-operator, and one 
also had digital ATV contacts on 76 GHz. 


Future BATC Activity Weekends and contests will be organized 
by Clive, G3GJA, which will allow me more time to promote 
DATV through further development of the Portsdown Project 
(https://wiki.batc.org.uk/The_Portsdown_Transmitter) and 
similar initiatives. The contest e-mail address will not change: 
contests@batc.tv 


Finalised UK league tables for each band will be ready for the 
next issue of CQ-DATV. In the meantime, please don’t forget 
the Activity weekends that happen every month. 

Contest and Activity Weekend Calendar 


e 1200 UTC 14 July 2018 - 1800 UTC 15 July 2018: ATV 
Activity Weekend 


Right: G8GKQ/P ATV Portable Operation on all bands 
146 MHz - 24 GHz 


e 1200 UTC 11 August 2018 - 1800 UTC 12 August 2018 - 
ATV Activity Weekend 

e 1200 UTC 8 September 2018 - 1200 UTC 9 September 
2018: ATV Activity Weekend 

e 1200 UTC 20 October 2018 - 1800 UTC 21 October 2018: 
ATV Activity Weekend 

e 1200 UTC 17 November 2018 - 1800 UTC 18 November 
2018: ATV Activity Weekend 

e 1200 UTC 8 December 2018 - 1800 UTC 9 December 
2018: ATV Activity Weekend 

e 1200 UTC 12 January 2019 - 1800 UTC 13 January 2019: 
ATV Activity Weekend 

e 1200 UTC 9 February 2019 - 1800 UTC 10 February 2019: 
ATV Activity Weekend 

e 1200 UTC 9 March 2019 - 1800 UTC 10 March 2019: ATV 
Activity Weekend 

e 1200 UTC 6 April 2019 - 1800 UTC 7 April 2019 - ATV 
Activity Weekend 

e 1200 UTC 4 May 2019 - 1800 UTC 5 May 2019 - ATV 
Activity Weekend 

e 1200 UTC 8 June 2019 - 1800 UTC 9 June 2019 - IARU 
International ATV Contest 
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A Look at SPG’s and Colour Bar 


Generators 


Written by Richard Carden VK4XRL 


Trevor’s article in CQ-DATV No.60 brought back some vivid 
memories of when I started out in ATV all those years ago. 


My first foray into colour was to to colourise the Cropedy Test 
card Generator using the TEA 2000 PAL encoder. Another PAL 
encoder I built was based on the TBA520 which performed 
extremely well considering its simplicity. 


My first SPG was a unit designed by Alan Nation from the 
Adelaide (Australia) stable of ATV. The group was very big at 
the time and into ATV with live shows at their Royal show. 


The group also had a working telecine chain, not many of 
those around in ATV. My first vidicon camera was also based 
on Alan Nation’s design and used a Nuvistor in the head 
amplifier and the scanning coils from the BATC shop, anyone 
remember those. 


In 1966 I travelled to Adelaide and caught up with Alan, who 
was then looking at down-convertors and antennas. I am 
very much indebted to Alan, along with John Ingham and Bill 
Semester during that period. 


Like Trevor I also built the Arthur Critchley’s triple standard 
SPG, back in the 70’s, that’s 405/525/625 (remember 405). 


This single board TTL SPG used monostables to generate 


pulse durations so there was a little tweaking, but nothing too SPG and PAL encoder chips 
taxing. It was a mono SPG with no Colour pulses like burst 
gate or PAL SWITCH let alone subcarrier, locked or otherwise. The next SPG was the Philips IC’s the SAA1043 and SAA1044 


and more information can be found from an article that 
appeared in the “THE ATV COMPEDIUM”. 
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There were also a number of other IC’s around at that time 
like the Hitachi HD44007A and they could be found in many 
vision switchers. 


| Sony SPG module SG-34 


Sony also produced an SPG module SG-34 which was used in 
their commercial helical VCR’s. I used one of these modules 
to provide a colour black locking system similar to the 
MONOSYNC from Marconi. 


My original paper work is shown above right (sorry was done 
on A3 graph paper at the time-1986, CAD software was not 
then a reality. (Note all outputs not shown). 


The Philips chips were later replaced by a single IC type 
SAA1101, our good friend Mike Cox produced an article for 
‘Electronics World’ in February 1996 using this device. It’s 
worth a look if you’re interested in SPG’s. 


There were also various PIC designs for SPG pulses, I haven’t 
a PIC programmer so haven’t done much with those, but 
there is still room for these in a digital world. 
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If you have any ideas on the subject just drop a line to the 
editor. 


The colour Bar Generator is another interesting subject and 
was highlighted when I wanted to test a new (or not so new 
encoder AD724) from the stable of Mike G7GTN. 


a 


a, 
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I therefore started to look for circuits and as I had built many 
before for people I didn’t see any problems. The first design 
was from the old white handbook produced from the BATC 
called “An introduction to ATV”, this used the up/down 
counter, a 74LS193. It had a design flaw, it produced colour 
bars, but they were in the ascending direction, from black to 
white. The 74LS193 was used in the UP mode (pin 5) and 
changing this to (pin4) the Down mode didn’t help. 


There was a circuit in the old Yellow handbook and it used the 
Down mode (pin 4). This circuit produced the colours in the 
correct descending order (white to black). This design had a 
Slightly different problem in that the white bar didn’t start at 
the end of blanking it appears that this part was missing from 
the complete colour bar generator. 


Now again scrolling through the other colour bar designs, I 
found using the UP mode (pin 5) and with the three colour 
feeds being fed via inputs of a 74LSO2 (Nor Gate).The other 
inputs been fed from the inverted blanking signal using the 
fourth spare gate the signal was now correct. The encoder I 
used for these tests was the professional COX-153 unit so 
now when the AD724 is working it should be easier to test 
knowing that all is right with the input signal. 


On screen Colour 
Bars ascending, 
well almost 
except for the 
white Bar 
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I left the unit as wired as per the yellow handbook circuit 
because it worked. Also note if you change pin 5 to pin 4 it 
produces an interesting bar pattern. The AOT resistor for bar 
width could either be a 100 ohm pot or a fixed resistor 
around 47 ohm. The resistors use to raise the output 
impedance from the 74LSO2 again could be a fixed resistor or 
a Pot, the setup I was using fed into 75 ohm terminated 
inputs on the Cox coder. One last thing to mention is that the 
+5 volt supply should be well regulated as this will effect 
levels and therefore the AOT resistors. 


~ BLRNKING 
INPUT- 


Colour Bar Generator for descending 100% colour Bars 
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Written by Trevor Brown G8CIJS 


Well the story of bringing PAL to the ATV community certainly 
seems to have captured Richards VK4XRL’s imagination. 
Apologies for the descending rather than ascending colour 
bars Richard, but that ATV book was put together on a very 
tight schedule and some of the proof readers and circuit 
testers might just have been sleeping on the job, so 
apologies if one of circuits might have escaped final test, it’s 
a little late to start holding a post mortem. I am sure we can 
remedy that design in a future edition of CQ-DATV. 


A PAL SPG without a PAL coder is little like a multi meter 
without leads, there were numerous coder chips around, but 
my favourite is the David Ellis Jones GW8PBX and John 
Lawrence GW3JGA’s design in the blue ATV handbook, which 
is available from the CQ-DATV download site / 

VI hal . This book also has the design for 
the compatible electronic test card from Richard Russell 
G4BAU these three units together produce an excellent ATV 
test signal. 


The problem is all good things come to an end. PAL being an 
analogue signal does suffer degradation from transmission 
paths. In the UK ITV started to go digital for television 
networking and programme interchange in the 90’s, the 
problem was how to pass this along to the viewer. 


The TV screens were changing from 4:3 which had its origin 
in the round CRT to the more pleasing 16:9 flat panel 
screens. These suffered numerous initial problems, black 
level that changed with viewing angle springs to mind, but 
the problems were slowly been overcome and receivers were 
now starting to evolve and screens grow in size. 
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This new generation of TV receiver placed more demands on 
incoming TV signal quality and well PAL did not cut the 
mustard any more. So the broadcasters had a problem, what 
could they do within the constraints of the limited 
transmission bandwidth channels to improve their quality. 


Thinking caps on they came up with PALplus. This new 
standard was developed at the University of Dortmund and 
was designed to compete with DMAC and D2 MAC 
transmissions, while at the same time keeping compatibility 
with existing PAL receivers, something neither of these 
systems had. 


Every good product launch needs a LOGO 


PALplus was a 16:9 transmission (ideal for the flat panels), 
but a standard 4:3 PAL receiver would still display the 16:9 
image in letterbox format with 432 active lines. This 
reproduces noticeably less vertical detail than the 576 lines 
used for 4:3 broadcasts. 
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Not the best example of a PALplus transmission 


The space above and below the picture was used for extra 
information called helpers that could be used by a PALplus 
receiver to recover the lost vertical resolution. This was not 
so for a standard PAL receiver where the result is a horizontal 
resolution that is 73% of the vertical resolution. 


The PAL colour sub carrier was modulated making use of 
correlation between 2 fields, in order to give a cleaner Y/C 
separation in the PALplus receiver. It was used with signals 
with high horizontal luminance frequencies (3 MHz) that 
share the spectrum with the chrominance signals. Colour 
pictures on both standard and PALplus receivers were 
enhanced. 


It had two processing modes “Film mode” which used “Fixed 
Colour-Plus. (Remember films had the same picture 
presented twice) E.G. there was no motion between the 
image fields and “Motion Adaptive Colour-Plus” (MACP) for 
video camera pictures, where there was. 
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Line 23 carried a 14 bit data signal which switched the 
PALplus receiver modes between 
4:3/16:9/PALplus/MACP/Fixed colour plus/ and also could 
enable a “Ghost Cancellation” feature. The bandwidth of 
these signalling bits was low enough to be recorded on VHS 
and allow the receiver to switch to the proper format, another 
important consideration at the time. 


In the United Kingdom, Channel 4 used to broadcast selected 
films as PALplus during the late 1990s along with some 
programmes, including the omnibus edition of Brookside. 


Alas there were not many PALplus receivers in the UK and 
although the system was compatible with a standard PAL 
receiver its letterbox viewing was not well received by the 
viewing public. So PALplus was not sufficient to rescue what 
was once called “perfection at last” and PAL broadcast ceased 
in the UK in 2012. 


Everything has to run its course and PAL was no exception, 
the system was a clever inception and improved throughout 
its life time, but all the work and effort was never going to 
compete with digital delivery. 


PALplus was born out of a worry that the traditional broadcast 
channel with their limited bandwidth would lose out to the 
satellite broadcasters with greater bandwidth channels able 
to host better quality pictures. 


The better solution of Freeview for Digital Terrestrial 
broadcasting saved the day. The narrow channels were 
scrapped and the band was reworked so traditional 
broadcasters were not constrained by the narrow channels 
they feared would be their epitaph. 
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The Modern Logos of Digital Television Transmission 
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Written by David Shaw M5TX3J 


I can’t remember what drew me to the BATC website but 
somehow I found the Portsdown builders map, I didn’t even 
know what the Portsdown was then. On looking at the map I 
spotted Ian G4EXD as a builder, knowing Ian since I was 
licensed almost 40 years ago I had to investigate. Seeing that 
the Portsdown was based on a Pi3 and having one lying 
around unused, a build seemed logical. 


Well here we are almost a year later and I’ve just taken part 
in my first contest/activity weekend, unsuccessfully as it 
happens but I’m on the learning curve. 


Building the Portsdown was only the start, of course a 
receiver (Minitiouner) was needed, a PA, sequencer, aerial 
(Marconi and Fessenden used aerials) and preamp. This is all 
without things like cameras, OSD unit and all the necessary 
power supplies, talkback gear, cables and masts etc, and this 
was all just for a single band, 2m. 
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2M Digital ATV Amplifier 


2a re 3. 


TX/RX Sequencer la 


| was a little naive thinking I was well on the way having a Pi! 


I decided to be active in time for the June IARU contest and 
BATC activity weekend and all was progressing well until my 
little van burst a hose on the eve of the weekend, the wife’s 
car had to be pressed into service. 
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I arrived at my chosen site near GB3EV late morning and set 
everything up quite quickly, I had practised several times so 
that I knew | had everything I needed. 


Monitoring 144.750 nothing was heard until early afternoon 
when one or two 5.6GHz stations came on, I called in to say 
that I was around on 2m of anyone had that band, GW4CBW 
said he would come onto 2m later. I had a chat with Chris 
MOKPW who I’d helped with programming an OSD unit for 
and during this conversation Dave G3ZGZ appeared and 
offered to try with me on 2m. 


I received Dave P5 but however we tried he could not get my 
video to lock even though he could hear my signal ona 
scanner, Dave thought it could be noise local to him. 


I was just considering packing away as thunder was rumbling 
and the sky getting very dark when Tony GW4CBW 
reappeared. Unfortunately it was the same result as with 
Dave, P5 picture from Tony but no video from me, work to be 
done somewhere. 
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I got packed up and into the car literally seconds before the 
heavens opened. Not a successful first attempt at DATV but 
many lessons learnt, now to find what’s wrong, I suspect psu 
noise getting into the DDS or the filter modulator board so 
first step is psu modification with lots of extra filtering. 


My station (so far); 


- Antennas-amplifiers PA144-148-8-3 
- DG8 preamp 
- Minitiouner v2 
- BATC Portsdown 
- GM3SEK RA60H1317M1 PA 
- Homebrew sequencer with bias tee 
- 1000 line FPV camera 
- Micro minim OSD with 3 outputs 
- 4.3” TFT monitor 
- TR9O00 + 170W PA (talkback) 
a. - 


— J 


Thanks to all for support I've received and apologies to 
Seamus G7ITT who is also building a system after seeing 
mine. 
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Analysis: DVB-T2 Australian Television 


Networks Test Transmission 


Written by Dr. Gough Lui 
Copyright (c) by Dr. Gough Lui and reproduced here by 
kind permission 


As I’ve been quite busy lately with work and job hunting, I 
really haven’t had much time to watch TV or look at the 
signals on the air. In fact, I’ve not had enough time even to 
look at Twitter, not that I really use it much. Imagine my 
surprise when a message from @Shaun_R was waiting for me 
from 20th May, letting me know about a test transmission in 
Sydney with HEVC-encoded 1080p. I had to do some analysis 
- even if I’m now at a location with marginal signals from 
Sydney’s main transmitters at Artarmon/Gore Hill. 


The Test 


Looking into the past, it seems that the test itself was 
publicly announced on 21st March 2018 by Broadcast 
Australia in an article about partnering with Free TV to trial 
DVB-T2 technologies for eventual replacement of DVB-T and 
to bring 4K TV to consumers. At the time, it acknowledged 
the existence of lab tests in Chatswood with transmission 
from three sites from April to June with further information 
available on the Broadcast Australia website. 


However, despite this, there hasn’t really been much fanfare 
or more information made available, possibly to avoid any 
needless enquiries from the general public. On 24th April, tvc/ 
made a post on MediaSpy forums with the footage from the 
test transmission. I wasn’t aware of this until it was bought to 
my attention and began my hunt for the signal on 22nd May. 


Knowing what I know now, it seems that the transmissions 
were licensed under the name of Free TV Australia Ltd. 


CQ-DATV 61 - July 2018 


They have two licenses (10424871/1 and 10402649/1) 
covering three sites for scientific purposes, expiring 30th June 
2018. The information tables from the license images are 
reproduced below, as I know ACMA tends to remove such 
information upon license expiry and it could be of academic 
interest in the future. 


The first license covers two sites on frequency 536.500Mhz - 
one at Kings Cross and the other in Manly. The reported EIRP 
is 1.07kW and 1.64kW respectively which appears consistent 
with the powers used normally (EIRP 1066W at Kings Cross 
for 529.500Mhz, EIRP 1640W at Manly for 529.500Mhz). 
Because of the use of very much similar powers and 
geographically close location, I suspect these two sites have 
been chosen to test real-life single-frequency network (SFN) 
performance of DVB-T2 signals. 


Main Station Site Station 1: 


Site details 


Elan Building, Victoria St, KINGS CROSS NSW 2011 
Co-ordinates (GDA94) Latitude: -33.875949 Longitude: 151.222629 


Transmitter details 


536.500000 MHz 
7.000000 MHz 


Assigned frequency 


Freq. assign. ID 0002112575 
1.07 kW 
Emission designator 6M70V7W 
Antenna details 
a 
128 


Transmitter power 


NOTE:- Clicking on any picture in this article will take you 
to the original pictures on the website of Dr. Gough Lui 


Continued next page... 
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Main Station Site Station 2: 


Both licenses seem to have been granted 16th April 2018, so 


a Paps iss On COU ene Seared au at Miner Soon 
afterward. 


The Signals on the Air 


Provo 

In my present location, I get best service from Sydney North 
West over UHF, which is not part of the DVB-T2 trial sites (as 
Pee 


1.64 kW 


above). As a result, I needed to get a signal from Gore Hill. 
The roof-top aerial hasn’t been in the best shape and as 
houses have cropped up on the side of the hill, they’ve 
obstructed our line-of-sight resulting in much diminished 
signal levels. 


The second license covers the main transmitter on VHF at 
212.500Mhz which should cover most of the Sydney basin 
from Gore Hill. It has a claimed EIRP of 82kW, identical to the 
EIRP for ABC on 226.500Mhz from the same location. This 
particular transmission in VHF probably will assess how well 
DVB-T2 signals cover wide areas and cope with propagation 
conditions in Sydney. This one would probably be quite good 
for drive-around tests across most of Sydney. I started with a VHF/UHF combination log-periodic antenna 
propped above the highest cabinet in the upper storey, 
pointed upward to catch signal diffraction around the houses 


Main Station Site Station 1: 

seas eeiane at the top of the hill. It was connected to a 19dB Kingray 

masthead amplifier straight into my TBS 5220SE running 

[Site address | ABC Tower, 221 Pacific Highway, GORE HILL NSW 2064 CrazyScan2. 

Latitude: -33.820079 Longitude: 151.185000 

In the present location, I can receive Gore Hill/Artarmon with 
rather limited SNR (20-28dB normally, varying quite 
frequently). I also receive Sydney South-West and Sydney 
North-West fill-in signals on UHF (from off-axis in the above 
scan). The only DVB-T2 carrier is the VHF one at 
a 212.500Mhz, as expected, as the local fill-in at Kings Cross 
and Manly could not be expected to reach out to the west of 


Sydney. After some testing, I found my roof-top antenna with 
masthead amplifier had about 3dB more signal than my 
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A 
aoe 
Sydney, Australia (33.95, 151.2E). Transponders found: 21 , Elapsed time: 551.626 sec 
“FM nn UHHH 
BH HMHHHE UH 
7 HH HH 
vreene lhitihy Porbenegige 
bebibe fhetin) wieochibebil 
od JUL td fi iat 
vetee shenite ' tt 
i Vit) EE 1] Hii 
titi Hitt tit 
ee ea shSh34 LPLEIY 
um tit 
§ ridin) ttititi itititi 
ok UT Hit F Hit 
= ea ean re Sosbebenet 
g ee ae viitiitit 
Bass igiets iaee 1818 
2] ee ilget Hage 
+ HE i if tet 
masts Hs th 
Z jelate taal Lees 
3 IFItle HI pape ia 
m4 lide Has ait 
i nRE GEE ie 
i i 
4 sisi Pipa] rita 
3 HR HEL 1h 
200 250 300 0 400 450 0 550 
Frequency, MHz 


Transponder found 21_ Elapsed tone: 951426 sec 


“antenna of desperation” above, so I swapped over for the 
remainder of the experiments. 


I observed the signal on the air from 22/05/2018 through to 
29/05/2018 to before writing this article. At this time, the 
test transmissions still have about one month remaining on- 
air. 


Three modes of broadcast were identified in the trial — the 
transmitter cycles between these modes at semi-random 
times, probably under the command of testing engineers. 
Provided you have a DVB-T2 capable device and a decent 
signal, you will be able to receive the physical layer data 
conveyed by the transmissions at 212.500Mhz and 
536.500Mhz. However, being able to receive the physical 
layer transmission may not allow you to “watch” the service 
due to the compression formats in use (see next section). 


Mode 1: 16QAM, 1/2 FEC, 16k FFT, 1/32 GI, 
PP6 


The least dense mode is 16QAM with 1/2 FEC rate. 
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This mode offers much more robust reception where signal 
quality varies and seems to me to be a good mode for mobile 
reception or lower power coverage of wide areas where a 
single channel is to be conveyed. The mode tested offered 
only 2.56Mbit/s payload rate, using a 16k FFT mode with 
1/32 guard interval which is half that of our present DVB-T. 
The transmission carried a regular transport stream but 
utilized Physical Layer Pipe (PLP) encoding which allows for 
different protection modes for the services carried on the 
multiplex. This particular transmission uses Pilot Pattern 6 . 


Search result 


RF Level 
Signal/Noise 
BER 

preBER 
Bitrate 


@ Carrier search and Constellation monitoring 


212.486 MHz, 7.000 MHz, DVB-T2/16QAM, 1/2 


99990 points 


-48 dBm 


25.50 dB 


0.0000000 


0.0000000 


2.560 Mbit/s 


abl lap <i>) |i)» “> 


Refresh SNR,BER 


Frequency 


Bandwidth 


212.486 MHz 


7.000 MHz 


Symbol rate 0 Ks 


Spectrum Normal 


Standard DVBT2 


Modulation 


16QAM 


Search parameters 


Frequency 


Search standard | DVB12 all 
Symbol rate 6900 > 
Point size 1 ¢& 
1QScan point 
FFT output ¥ ||10000 5 


All subcarriers 


Streaming 
Proto 


Top) vy 127.0.0.1 


CJ Stream to file 
TSReader 


Transmission mode 16K FFT ¥ | $1 Signaling 
Guard interval 1/32 + Pilot Pattern 
Hierarchy Alpha None Frame Type 
Cell ID | 111 =| Payload 
Network ID | 111 =| DVBT2 Mode 


Extended BW Yes 


vy | DVB-T2 Version 


zx 


212.500 MHz a 


? x 


IP-address Port 


y 6969 |S 


Buffer size 


y | |96256 = 


SISO ’ 
PP6 = 
Long ¥ 
Ts ¥ 
Base x 
13.1 = 
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One thing that stood out to me was the rotated nature of the 
constellation. If you’re used to regular DVB-T and DVB-S/S2 Be 
transmissions, you’d expect the constellations to be “dead 
straight” unless you had some phase non-linearities or 

amplitude imbalances, similar to the DVB-T transmission & 
below. You might also expect some fixed pilots as well. D 


@ Carrier search and Constellation monitoring 


219.485 MHz, 7.000 MHz, DVB-1/64QAM, 3/4 Search parameters a| 
nance, i 
99990 points Frequency |220.000MHz | & 
SESE T SEP ee ze a Bandwidth [7 MHz 


Search standard AUTO ’ 


% 4 0 1 2s 
Symbol rate 6900 

_ in Figure 2. A simulated rotated constellation diagram fora) QPSK with 
eee : ws ®;=29.0 and b) 16QAM with ©2=16.8 in AWGN channel with C/N = 20 dB. 
FFT output ¥ ||10000 5 

© Al subcarriers The figure above was taken from a paper titled “ Performance 

ne of the Rotated Constellation in DVB-T2 [17] ” by Ladislav 

= ineiera Polak and Tomas Kratochvil from Brno University of 

TCP vy 127.0.0.1 vy 6969 . . 
eeraes cea Technology which explores this effect. 


logas6 2) 


TSReader y [96256 [=| Mode 2: 256QAM, 2/3 FEC, 32k FFT, 1/16 GI, 


q DB PP4 
The second mode is a highly-dense 256QAM with 2/3 FEC 


rate. This is considerably more dense than the 64QAM used 
with DVB-T today, however, the improved error correction and 


Search result 


signal acquisition strategies of DVB-T2 actually put up a 
= mee — : earner — : re — surprisingly competitive performance. This offered similar or 
—m =) —_—_ better performance than DVB-T at my location where the SNR 
yea |o.c220000 Taal eeu : Salo = pare = is low enough to cause both of them to fault. It seems that 
Bitrate {23.050 Mbit/s (>| Standard |DVB7 ¥ Network ID 0 ¢ DVBT2Mode [Base DVB-T2 has a much steeper “digital cliff” where the signal 
© Refresh SNR,BER Moduiation 64QAM Extended BW No DVBT2 Version? loses lock or the data is garbled versus being just fine. Given 
— —— — = my observation on reception likelihood, it’s also rather 
As it turns out, the rotation is a feature of DVB-T2 which interesting to see that it delivers a payload rate of 
improves resilience to frequency-selective effects, allowing 32.22Mbit/s, almost 40% more than the 23.05Mbit/s from 
for better decoding under lower SNR conditions when our regular DVB-T. It does use more complex 32k FFT, but 
combined with the more sophisticated LDPC encoding. has 1/16 guard interval which should provide similar 
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multipath resilience compared to our present broadcast DVB- 
T. It uses Pilot Pattern 4, which (I suspect) rotates the pilots 
amongst the 16 bright “spots” in the constellation below. 


Mode 3: 256QAM, 3/4 FEC, 16k FFT, 1/32 GI, 
PP7 


The third and final mode uses 256QAM like the above, but 


@ Carrier search and Constellation monitoring ? x 2 sae a 
ee with reduced FEC to 3/4, thus requiring higher SNR. It 
ter . 
Pee eee ee a eee i : reduces the FFT complexity to 16k, but also reduces the 
5 requency 212.500 MHz = i - 7 
Salad wach guard interval to 1/32 which is half of that of regular DVB-T 
: : 3 : Bandwidth 7 MHz $ 7 % . ae 
a transmissions today. This may reduce the resiliency to 
Search standard (DYVB42 ’ ‘i aie 4 fe 7 7 
= : multipath conditions. The benefit, however, is an increase in 
Sea eee : payload bitrate to 38.63Mbit/s - around 20% more than the 
mode above and a whopping 68% more than the currently 
Pontse [1 ES ‘) used DVB-T mode. This transmission uses Pilot Pattern 7, 
parade 1 which results in a different set of “bright” spots on the 
: constellation. Maybe they’re deciding just how far they can 
©] All subcarriers * A ' sree Sonn 
push the modulation parameters while maintaining a similar 
ics =e level of service to the present DVB-T, or even seeing if these 
TCP + 127.0,0.1 : changes in pilot pattern affect locking performance. 
Steen ae Buffer size @ Carrier search and Constellation monitoring ? x 
TSReader 7 | 96256 +. 212.486 MHz, 7.000 MHz, DVB-12/256QAM, 3/4 Search parameters 
99990 points Frequency |212.500m2 [=| 
q34 DB eS ——<— 
Symbol rate 690) 
Fr = ool] 
es premiers 
RF Level [-4sdam i=] Frequency | 212.486 MHz >| Transmission mode | 32K FFT y $1 Signaling SISO ¥ gg eruvens Pat 
Signal/Noise | 30,75 dB + Bandwidth | 7.000 MHz + Guard interval 1/16 + Pilot Pattern PP4 ba TOR y 127.0.0.1 + 6569 || 
BER |0.0000000 $ Symbol rate 0 Ks > Hierarchy Alpha None » Frame Type Long ¥ [) Steam to fle Suffer size 
TsReader ~| {96256 [1] 
preBER | 0.0000000 a Spectrum Normal ’ Cell ID | 111 >| Payload Ts ba 
Bitrate | 32.220 Mbit/s {> Standard DVBT2 v Network ID | 111 =| DVBT2 Mode Base ’ DB 
M Refresh SNR,BER Modulation 256QAM ’ Extended BW Yes y DVB-12 Version 1.3.1 ’ 
- er = Se 
This mode would probably be a decent replacement for the 
regular DVB-T multiplex for use carrying all the services from ott 
a single broadcaster, with the additional bitrate helpful for Sorwitie|270088 8) santuth rome |] Gamdieteval 82 w PotPatem «= 
carrying more HD services or even UHD 4k services. = ————E7—— eS 
preBER {0.000000 Spectrum Normal . Celt [111 = Payload 1s . 
Bitrate {38.630 Mbit/s + Standard DVBT2 . Network ID [111 F/DVBT2Mode Base . 
Refresh SNR, BER Modulation 256QAM ¥ Extended BW Yes 7 DVB-T2 Version 13.1 bo 
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This mode would be useful in much the same way as Mode 2 
- for carrying all the services from a given broadcaster in a 
single multiplex. However, given the available bitrate and 
improvements in compression afforded by H.264 (AVC) and 
H.264 (HEVC) services, there is the potential that a single 
multiplex could be shared amongst broadcasters to save 
spectrum and transmission costs in much the same way 
Digital Radio (DAB+) currently operates. Somehow, I hope 
this doesn’t happen. 


The Content 


In all three modes, the DVB-T2 multiplex carried a regular 
Transport Stream (TS). The contents of the TS varied 
depending on the mode. 
Mode 1 transmissions provided significantly less bitrate and 
accordingly carried a different version of the test payload. 
af) PAT PID Ox0000 PAT Version Number: 2 
ni) PMT PID 0x0010 - Network Transport Stream ID: 1 (0x0001) 
=|-En]) PMT PID Ox0100 - Progr. 4098 
Sai) SDT: Test Transmission 
+) igs) ES PID Ox0200 
+) J ES PID oxo090 
@) Pcr Pip oxo200 
4o)) TOT PID oxo014 
Sof) 2018105/25 00:36:50 
ef) TDT PID Ox0014 
Sj) 2018/05/25 00:35:48 
Ni) NIT PID Ox0010 <1> 


PMT PID 16 (0x0010) - Network 
PMT PID 256 (0x0100) - Program 402/4098 Test Transmission 


Ni) MID: 12823 


rp Active PIDs 
S0)) SDT PID Ox0011 <1> 


ai) 4098 Test Transmission PELL Sti ried ee 


Onclfff (30.83% ~ 789.96 Kbps) 

OO 00090 6.24% ~ 134.29 Kbps) 
Oo o.n012 (1.66% ~ 42.44 Kbps) 
| 00000 (0.59% ~ 15.06 Kbps) 
| 0.0100 (0.58% ~ 14.98 Kbps] 

0201015 (0.24% ~ 6.28 Kbps) 

0201014 (0.06% ~« 4.49 Kbps) 

0201010 (0.06% ~ 4.49 Kbps) 

021014 (0.04% » 4.02 Kbps) 


According to TSReader, the transmission consisted of a single 
program with LCN 402 and a name of “Test Transmission”. 
Around 30% of the stream was null packets. 
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. Disabled [ Sort Decending @ Sort by Rate © Sort by PID 


~ 


Channel 402/4098 

On Table_ID: 0x42 (current mux) 

Service Name: Test Transmission 

Provider Name: Australian Television Networks 
Transport Stream ID: 4097 (0x1001) 

Original Network ID: 8228 (0x2024) 


eal) PAT PID Ox0000 
fn) PMT PID Ox0010 - Network 
)enh) PMT PID 0x0100 - Progr. 4098 
Sai) SDT: Test Transmission 
Yes) ES PID Ox0200 
@) ES PID oxoo90 
4@) PCR PID ox0200 
Sef} TOT PID Ox0014 
Sof) 2018/06/25 00:37:09 
S6)] TDT PID Ox0014 
Sj) 2018005/25 00:37:07 
Ni) NIT PID 0x0010 <1> 
if} NID: 12823 


+) 4) 


rp Active PIDs 
0] SDT PID Ox0011 <1> 


“.f0f) 4098 Test Transmission eval Ea 


Oxtfff (31.60% ~ 809.58 Kbps) 

OP 00090 (6.25% ~ 134.48 Kbps) 
Bo 0.0012 (1.66% ~ 42.41 Kbps) 
| 0000 (0.59% ~ 15.04 Kbps) 
| 0.0100 (0.59% ~ 15.04 Kbps) 

0x015 (0.25% ~ 6.29 Kbps] 

0>044 (0.06% ~ 1.51 Kbps) 

0x0040 (0.06% ~ 1.49 Kbps) 

0>0044 [0.04% ~ 989 bps) 


4.54 Mbps) 


The NIT has a provider name of “Australian Television 
Networks” with a network ID of 8228. 


Video 

ID : 512 (Ox200) 

Menu ID : 4098 (0x1002) 

Format : HEVC 

Format/Info : High Efficiency Video Coding 
Format profile : Main@L3.1@Main 
Codec ID : 36 

Maximum bit rate : 2 500 kb/s 
Width : 960 pixels 

Height : 540 pixels 

Display aspect ratio : 16:9 

Frame rate : 25.000 FPS 

Color space : YUV 

Chroma subsampling : 4:2:0 

Bit depth : 8 bits 

Color range : Limited 

Color primaries : BT.709 
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l Disabled [ Sort Decending @ Sort by Rate ( Sort by PID 


Transfer characteristics : BT.709 
Matrix coefficients : BT.709 


Audio 

ID : 144 (0x90) 

Menu ID : 4098 (0x1002) 

Format : AAC 

Format/Info : Advanced Audio Codec 
Muxing mode : LATM 

Codec ID: 17 

Maximum bit rate : 156 kb/s 


MediaInfo reported the video stream to be encoded in 8-bit 
HEVC using Main@L3.1@Main profile. The stream has a 
resolution of 960 x 540 pixels at 25fps with 4:2:0 chroma 
subsampling in the BT.709 colour space. Audio was AAC 
encoded. 


The above is a screenshot from the stream (click for 1:1) 
which shows an approximately 2m37s loop of scenes from 
around Shepherds Hill. The audio appears to be silent. 
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Mode 2 and Mode 3 transmissions were identical for content 
and carried a higher bitrate and resolution version of the 


content. 


lta) PAT PID oxo000 
lft) PMT PID 0x0010 - Network 
jaf) PMT PID Ox0100 - Progr. 4097 
. Sa) SDT: Test Transmission 
fe)" ES PID Ox0200 
m9) ES PID oxoo90 
“A PCR PID Ox0200 
=)-0f) TOT PID Ox0014 
‘oofff) 201 8106/23 06:58:60 
taf) TOT PID ox0014 
“.(tof) 2018/06/23 06:68:49 
=)-Aif} NIT PID Ox0010 <1> 
/ onli) NID: 12823 
&)-Sif) SDT PID ox0011 <1> 
“.bh) 4097 Test Transmission 


PAT Version Number: 1 
Transport Stream ID: 1 (0x0001) 


PMT PID 16 (0x0010) - Network 


PMT PID 256 (0x0100) - Program 401 /4097 Test Transmission 


Active PIDs 


00200 (22.41% - 7.24 Mbps) 
| 00090 (0.49% ~ 137.84 Kbps) 

001012 (0.13% ~ 43.03 Kbps) 

00100 (0.05% » 15.08 Kbps) 

001000 (0.05% ~ 15.04 Kbps) 

0361015 (0.02% ~ 6.17 Kbps) 

0>1014 (0.00% ~ 1.51 Kbps) 

0341010 (0.00% ~ 4.51 Kbps) 

0301014 (0.00% ~ 1.03 Kbps) 


I Disabled [” Sort Decending @ Sort by Rate € Sort by PID 


The transmission identifies itself as “Test Transmission” with 
an LCN of 401 (rather than 402 as above). A single service is 


carried in much the same way, instead, the video now 


occupies about 7.24Mbit/s rather than 1.55Mbit/s as above. 
The majority of the multiplex (77%) carries null packets. 


The NIT ID remains identical. 


Video 
ID : 512 (Ox200) 


Menu ID : 4097 (0x1001) 


Format : HEVC 


Format/Info : High Efficiency Video Coding 
Format profile : Main 10@L4.1@High 


Codec ID : 36 


Maximum bit rate : 7 500 kb/s 


Width : 1 920 pixels 
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5 tal) PAT PID 0x0000 Channel 401 /4097 


Eee cig to tea On Table. ID: 0x42 (current mux) MediaInfo reports the stream to be encoded with 10-bit 


en) PMT PID Ox0100 - Progr. 4097 Service Name: Test Transmission HEVC, using the MAIN 10@L4.1@High profile. It delivers a 
«Bl SDT: Test Transmission tGlac een full-high-definition 1920 x 1080 resolution at 50 frames per 
cs "a) ES PID Ox0200 Original Network ID: 8228 (0x2024) second (progressive). Chroma subsampling is 4:2:0 with a 


-@) Es PID oxo030 

“AJ PCR PID ox0200 
=) TOT PID oxo014 
lf) 201 8106/23 07:00:02 
)-e]) TOT PID Oxo014 
ith) 20186:23 07:00:04 
)NiJ NIT PID 0x0010 <1> 
© hill) NID: 12823 Active PIDs 
=| Sof) SDT PID Ox0011 <1> 

Say) 4097 Test Transmission 


colour space of BT.709 and AAC audio as before. 


Il Disabled [” SortDecending @ Sort by Rate © Sort by PID 


01200 (22.40% - 7.22 Mbps) 
| 0x0090 (0.49% ~ 137.86 Kbps) 

031012 (0.13% ~ 43.02 Kbps) 

020100 (0.05% ~ 15.05 Kbps) 

001000 (0.05% ~ 15.04 Kbps) 

01015 (0.02% » 6.17 Kbps) 

001014 (0.00% ~ 1.51 Kbps) 

0201010 (0.00% ~ 1.51 Kbps) 

001014 (0.00% ~ 1.01 Kbps) 


Height : 1 080 pixels 
Display aspect ratio : 16:9 
Frame rate : 50.000 FPS 
Standard : Component 


Color space : YUV The above is a screenshot from the stream above (click for 
Chroma subsampling : 4:2:0 (Type 0) 1:1). The content of the broadcast is the same loop with no 
Bit depth : 10 bits actual audio. Some more compressed screenshots follow. 


Color range : Limited 

Color primaries : BT.709 
Transfer characteristics : BT.709 
Matrix coefficients : BT.709 


Audio 

ID : 144 (0x90) 

Menu ID : 4097 (0x1001) 

Format : AAC 

Format/Info : Advanced Audio Codec 
Muxing mode : LATM 

Codec ID: 17 

Maximum bit rate : 156 kb/s 
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IF YOU HAVE A PROJEC” 
TACT THE | 


While watching the stream, it occurred to me that the 
software codec I was using does not handle corrupted HEVC 
streams as gracefully as I might have expected. Generally, 
the better MPEG error-concealment algorithms result in 
regions of errors staying “static” showing previous results or 
becoming blocky. 
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Instead, damage to HEVC seems to render as flashing large 
grey segments, contrasty colourful blocky areas, etc. 


On the upside, it did not crash the decoder, but this error- 
concealment performance may factor into whether HEVC 
itself is used in the future. 
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This is especially pertinent given the patent royalties that 
may be involved with HEVC when similarly-performing 
royalty-free competitors may exist (e.g. VP9, AV1). 


Conclusion 


It’s rather exciting to see that, at last , Australia has some 
interest in DVB-T2. It’s taken a long time to move away from 
analog TV to DVB-T, which is unfortunate, as we have 
reached the limit of what DVB-T is capable of. The physical 
layer modulations and error correction code abilities can only 
deliver so much bit-rate, with most broadcasters settling for 
23.05Mbit/s in a 7Mhz channel to deliver the balance of 
coverage versus payload. 


DVB-T2 brings a number of innovations, including more dense 
modulations, more complex waveforms for better real-world 
performance and better error correction codes to squeeze out 
the last few bits from the air. The modes tested included a 
robust mode enough for a single SD channel in HEVC and two 
modes more suited for network multiplex carriage 
applications, boosting the bitrate over present DVB-T 
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multiplexes by 40-68%. This should provide the additional 
bitrate necessary to carry more services or higher resolution 
services. 


This trial also demonstrated the use of HEVC over DVB-T2 
transport streams, a rather new video compression format 
claimed to be twice-as-efficient as AVC while being somewhat 
more computationally complex. This may eventually mean 
that multiplexes could be shared between broadcasters to 
Save on spectrum even further. This may, sadly, be necessary 
especially if we are to transition to DVB-T2 over time in 
parallel (similarly to how the UK is doing it). 


It is a shame, but despite observing for a number of days, 
there was no test of broadcasting 4k content. While it would 
only mean a small change to the input TS to carry it, it would 
demonstrate the full ability of DVB-T2 stream. Owing to a 
lack of time, if they change the broadcast content now, I 
probably wouldn’t notice! 


The use of three transmitters seems to imply that testing was 
also done to see how well DVB-T2 modes handle SFN 
applications, which is important given the present-day fill-in 
transmitter frequency co-ordination. 


There’s no need to worry though - while older TV sets won’t 
be DVB-T2 capable and some newer TV sets may be DVB-T2 
capable but not HEVC capable (in the broadcasting profile 
used), it seems that the road to DVB-T2 is all but assured. 
For one, it will take close to a decade to make the change 
(assuming we choose to and that broadcast TV survives that 
long). Another is because of the complexity of managing 
spectrum - there aren’t that many “free” channels to run new 
multiplexes in parallel for a “phase-over”. Eventually, when it 
does happen, older sets may need DVB-T2 and HEVC capable 
set-top boxes to watch the new services, but there’s no point 
in grabbing one right now since we don’t know exactly what 
codecs and profiles might be adopted in the future as the 
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standard. That being said, it seems that a PC-based tuner is 


probably the safest bet for now. 


446.463 MHz, 7.000 MHz, DVB-T/QPSK, 1/2 


4650 points 


Search parameters 


Frequency |446,000MHz i+ 


Bandwidth 7 MHz 


Bonus: Amateur DVB-T from VK2RTS ae eae ee Seomrenarnrareee Darera eEDRTT mes 


Search standard DVB Y 
Symbol rate 
! 
Pointsize [1 {$4| as 
1QScan point 
FFT output vYil46 i 


| All subcarriers 


Streaming 


Search result 


RF Level | -87 dBm 


Signal/Noise | 10.00 B 


BER. 0.0000000 


“ 
Ba 


preBER |0.0400000 3 


Bitrate |5.440 Mbit/s [> 


| Refresh SNR,BER 


Frequency |446.463MHz [> | Transmission mode | 2K FFT 


Bandwidth | 7.000 MHz 


Symbol rate 
Spectrum Normal 
Standard DVB-T 

Modulation QPSK 


* 
aS 


v 


¥ 


¥ 


Guard interval 1/16 


Hierarchy Alpha None 


Cell ID |0 


Network ID 


Extended BW 


¥ | $1 Signaling SISC | 
y | Pilot Pattern 
v Frame Type 
is Payload 
> DVB-T2 Mode 
DVB-T2 Version 


While scanning around the band looking for services, I 
managed to come across a transmission in the amateur radio 
band at 446.500Mhz. 


amateur band entirely without using a manual entry (if it was 
allowed). The other reason is that it’s not particularly strong 
and doesn’t broadcast continually. 

The transmission originates from VK2RTS, an amateur digital 
TV repeater stationed at Lawson, NSW (in the Blue 
Mountains). I’ve never received an amateur digital TV 
broadcast and I suspect a majority of people have not either. 
Many TV tuners are programmed with the Australian band 
plan (174 - 230Mhz + 526 —- 820Mhz) and would miss the 


Regardless, it seems that VK2RTS tries its best to cover the 
Sydney basin by using a combination of power (40W), 
antenna gain (11dB), location and modulation mode. 

As a result, it uses QPSK which is more akin to satellite 
transmissions rather than higher order 16QAM or above. 
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It also uses a very high level of forward error correction — 1/2 
rate. This allows reception down into around 6dB SNR at the 
cost of delivering “only” 5.44Mbit/s of payload rate. This is 
enough for a basic SD service in MPEG-2 though. 


Elta) PAT PID Ox0000 
én) PMT PID 0x0010 - Network 
=|-2nl) PMT PID 0x0102 - Progr. 1 
So] SDT: VK2RTS LawsonNsw 
és) ES PID 0x0100 
@) ES PID Oxo101 
@) Pcr Pip oxo100 
Nil) NIT PID 0x0010 <1> 
ni) NID: 21845 
sof) SDT PID Ox0011 <1> 
So) 1 VK2RTS LawsonNsw 


a} 


El-eal) PAT PID Ox0000 
bnj) PMT PID Ox0010 - Network 
Eni) PMT PID Ox0102 - Progr. 1 
S0]) SDT: VK2RTS LawsonNsw 
es) ES PID 0x0100 
€) ES PID Oxo101 
@) Pcr PID oxo100 
Nil) NIT PID 0x0010 <1> 
nil) NID: 21845 
So) SDT PID Ox0011 <1> 
So) 1 VK2RTS LawsonNsw 


oO 
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PAT Version Number: 1 
Transport Stream ID: 43690 (Oxaaaa) 


PMT PID 16 (0x0010) - Network 
PMT PID 258 (0x0102) - Program 1 VK2RTS LawsonNsw 


ee Il Disabled [ Sort Decending @ Sort by Rate ( 


0341100 (87.40% - 4.48 Mbps) 
Oxtfft (9.56% ~ 489.73 Kbps) 
00104 (2.65% ~ 135.91 Kbps) 
0-011 (0.10% ~ 6.01 Kbps) 
03102 (0.10% ~ 5.01 Kbps) 
041010 (0.10% ~ 6.01 Kbps) 


O>0000 (0.10% ~ 5.01 Kbps) 


Network Name: VK2RTS 

Network ID: 21645 (0x5555) 

Transport Stream ID: 43690 (Oxaaaa) 

Original Network ID: 21845 (0x5555) Version: 1 

Descriptor: Network Name Descriptor 

Current Network: True 

Descriptor: Service List Descriptor 

Service: 1 (VK2RTS LawsonNsw) digital television service 


Sort by PID 


a« 


[Active PIDs =D eeabled I Sort Decending © Sort by Rate C 


041100 (87.40% - 4.49 Mbps) 
Oxttff (9.56% ~ 489.60 Kbps) 
0241101 (2.65% ~ 135.60 Kbps) 
00014 (0.10% ~ 6.01 Kbps) 
041102 (0.10% ~ 6.01 Kbps) 
040010 (0.10% ~ 6.01 Kbps) 


00000 (0.10% ~ 5.01 Kbps) 


Sort by PID 


- 


The program identifies its name as “VK2RTS LawsonNSW”, 
using a Network ID of 0x5555 and a transport stream ID of 


OxAAAA. 
Oooo3ACO 47 1F FF 10 6D 61 
QOOOO3AD0 74 65 63 68 6D 61 
QOOOO3SAEO 74 65 63 68 6D 61 
QOOOO3AFO 74 65 63 68 6D 61 
OOO03B00 74 65 63 68 6D 61 
OOO03B10 74 65 63 68 6D 61 
OO003B20 74 65 63 68 6D 61 
OOO03B30 74 65 63 68 6D 61 
OO003B40 74 65 63 68 6D 61 
OOO03BS0 74 65 63 68 6D 61 
OOO03B60 74 65 63 68 6D 61 
OOOO3B70 74 65 63 68 6D 61 
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69 
69 
69 
69 
69 
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74 
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An analysis of the null packets inside the transport stream 
suggests they are using a MainTech GmbH DVB modulator, 


probably the MiniMod. 


reed 
a Pid eal 
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As is customary, Vivid is in Sydney at this time, so there was 
some imagery of this in the stream at the time I tuned in in 
the evening of 28th May. It seems the video source is an 
analog PAL source. 


"UKZATU DATU UH “" mil 


Later in the evening, I caught VK2ATU coming in via VK2RTS. 


Given the technical challenges of making it all work, it was 
amazing to see it on the air myself and receive a solid image 
despite the antenna facing Gore Hill rather than the Blue 
Mountains. It’s really something also to see VK2ATU come 
into the repeater (presumably) via S-band being received by 
a satellite decoder box. 


From the settings it seems that the frequency tuned on the 
box is 11027Mhz with a symbol rate of 3000Ks/s. Assuming 
that the tuner is set to “universal” LNB, it would assume it is 
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4 


4 
© vx2atu DaIU Ula UKeRTS 


—— 


connected to an LNB with a 9750Mhz L.O., thus 11027Mhz 
set on the unit would correspond to tuning on the IF at 
1277Mhz which sits right inside the ATV Channel 2 (1274- 
1292Mhz) part of the WIA Bandplan although not quite their 
recommended centred on 1283Mhz unless the offset is to 
account for inaccuracies in the receiver alignment. 


UIA UKeRTS 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Is this the latest issue of CQ-DATV? to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last Friday of the month. The 
cut-off day for submissions/corrections/alterations is 5 days 
before the Friday of publication. 


CQ-DATV 61 - July 2018 


dotMOBI 


AS og PS pe ~ 
'00:00:00:00  00:00:20:00  00:00:40:00  00:01:00:00 00:01:20:00 


August 20 Bg 


<4 7 
eVieol 34 Hy 0359 PR 


~ 


5 a -01_ Settee eerie b ies vO.¥ wa) 
a - bs r TTI RE IPT ERAT TTR Tia ite i see alia 


ei bectatemnobi 


-ISSN-2059-2 


Page 33 


dotMOBI 


gy o. 


~00:00:00:00  00:00:20:00  00:00:40:00  00:01:00:00 00:01:20: 00 


“hugs 2048 


Video 2 ve 0 


® Video l me MVI_0359.5 i 


Circo_Vivant_-_01_-_O_Mesmo_e_o_Novo.wa 
TT a Perr err er "TF =P'r" Pe 


ASSN-2059-2T91... 


CQ-DATV 62 - August 2018 


EGICOR al oscscaccsvcrstee co cse eee ae Seco e aie eS EEEE ETE e ce ERIE REESE 2 


News & World ROUNAUP..usccccssnnecnecseeneesenesneneenenes 3 
TARU COMLECSE, cicrssnvs caves cesccsevasandsrssscessirineasavaianazas 6 
Conversion and use Of PLL-LNBS....100ccseecssnessenees 7 
DATV-EXpress Projet. ..ccscsscnssscncscensescessecesssanes 11 
LCD digital microscope G6O0.....10ccccecsseneeseneenns 12 
This backpack will carry the entire “Monsen 

- Minute Dy MINUTE” .sccccsencscnnnescnnsecnrsccanescasseues 14 
50 Years since PAL - The D-Mac system......0:+5: 17 
Digital Test signal generator or ITS Inserter....20 
Portable Antenna Masting System (PAMS).....+. 28 
KG@NiVGs. cusscstavcsassrarscerdassedensesscerciarsrexssexesseraers 31 
INFOFMACON sis ssadsrassenzersnscessarsidexeresesasserconasesneness 35 
COMM|G UP: scrtscerscemescier rset socaek esse ens teas oeceve scans 36 


Ian Pawson G8IQU Trevor Brown G8CIS 
Terry Mowles VK5TM 


Jack Albers VK2TUT Trevor Brown G8CIJS 

Richard Carden VK4XRL Herbert Hommel DL4AWK 

Martin Johannessen Ken Konechy W6HHC 

Klaus Kramer DL4KCK Rainer Mueller DM2CMB 
Ian Parker G8XZD 


Page 1 


Editorial 


Welcome to issue 62 of our electronic ATV magazine. 


We now have two more ATV handbooks on the CQ-DATV 
download site. 


The books are vintage and were written by Trevor back in the 
80’s (1980's that is - Ian). There was PCB support for at least 
one of them back then, but alas these are now no longer 
available. 


Both copies were from Trevor’s personal archive and have 
been scanned and turned into PDF downloads by Ian using 
character recognition software. 


They are like everything on the CQ-DATV site, free of charge 
so please download and enjoy. 


In this issue we have two articles translated from the German 
ATV magazine “TV AMATEUR” and we are indebted to Klaus 
DL4KCK for the translation. 


One is a review of an LCD digital microscope for dealing with 
those small components that seem to shrink more as the 
years go by, perhaps we are just getting old. There is an 
unconfirmed rumour Trevor had a 70’th Birthday this month 
(a youngster - mine was six months ago - Ian). 


The other is the conversion and use of PLL LNB’s both are 
very interesting and we thank AGAF the German ATV 
magazine for allowing us to publish them. 


Richard VK4XRL has been investigating ITS (Insertion Test 


Signals) those test patterns that can often be found above 
the picture in the vertical interval. 
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He started by looking at an old design By Dave Long G3PTU 
and has added modern components and design updates to 
breathe some new life into something from the ATV past. 


Trevor Has written a final part to 50 years of PAL and explains 
the thinking behind the D2-Mac system that was at one time 
going to replace PAL as part of a European Directive for 
satellite direct broadcasting throughout Europe. 


We all know what happened, DVB-T and DVB-S became the 
adopted system for Digital Terrestrial an Digital Satellite 
Television, but other ideas were tried along the way and it’s 
interesting to look back at them. 


For the mechanically minded we have a mast support 
constructional article Written by Jack Albers, VK2TUT. This 
first appeared in the Dutch Kingdom Amateur radio magazine 
which is also a free down load and can be found at 
http://www. dkars.nl/index. php ?page=magazine along with 
all their back issues. 


Kdenlive was an open source video editor project that was 
started in 2003. It seems to be undergoing a face lift and 
revamp so we are having a look at this free software and 
putting it though it paces. 


Martin Johannessen has put together a rather ingenious back 
pack television station for use in places where conventional 
television hardware has its limitations. It is designed to 
broadcast live the up and coming adventures of Lars 
Thorbj@rn Monsen a Norwegian adventurer and journalist 
famous for his explorations and backpacking expeditions in 
the harsh wilderness. 


Ken W6HHC has updated us with the latest news on the DATV 
Express Project and has finished testing the LimeSDT-mini 
unit with v1.25LP7. and is pleased to report everything is 
working 
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Ian Parker, G8XZD reports on this year’s IARU Region 1 ATV 
Contest where entries were amongst the highest for many 
years with seasoned veterans exchanging pictures with first 
timers. In the UK section top marks goes to Rob, MODTS/P 
for scoring 10,000 points. 


So as we always Say - Sit back and enjoy CQ-DATV 62 


CQ-DATV Production Team 


Followed all over the world 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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News and World Round-up 


Telford & DARS ATV Academy 4th/5th Aug 
2018 


Over the first weekend in August we are holding a free ATV 
event aimed at getting more people on air with Amateur TV. 
We will kick of at 10am on Saturday 4th August with a 
couple of presentations about ATV by the world experts from 
the BATC Noel Matthews and Dave Crump and then dive in 
for a full day of workshops and Clinics. Bring your Portsdown 
/ Minitiouner / 5.6GHz Drone hack or anything else ATV 
along and we will be on hand with suitable soldering and test 
equipment to help you finish your project, get it configured, 
set up and working. 


There will be a lunch option at reasonable cost so that you 
don’t have to take too much time out of the fun and games 
with soldering irons and electrickery. If there is enough 
interest we will all head over to a local pub for a relaxed 
dinner on Saturday evening. 


On Sunday 5th August we will try to get as many people on 
air as possible. If numbers permit we will have a team set up 
on a nearby hilltop and we can get some decent QSOs going, 
try out your newly finished kit and maybe borrow the bits 
you still haven’t got working so that you can get on air. 
Venue: Eaton Manor Country Estate, Eaton-under-Heywood, 
Church Stretton, Shropshire. SY6 7DH 


We cannot offer accommodation, but if there are enough 
people wanting to stay over then we can do a house booking 
with Eaton Manor estates at very reasonable rates. 


Please Contact Heather on heather@myorangedragon.com or 
07802 548938 to book a place. 
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Kdenlive: test the future 
by Jean-Baptiste Mardelle Jul 4, 2018 
Unitled*/ HO 1080p 25 fps — Kdenive wy After more than 
1.5 years of 
work, we are 
planning to 
release the 
refactoring 
version of 
Kdenlive in 
august, part of 
the KDE 18.08 
= Applications 
release. But 
taking such a 
decision is not 
easy. Most of the 
code was rewritten, which also means many possible 
regressions. So while we are very excited to have the 
opportunity to finally release our work to the public, it’s also 
a bit stressful. So what now ? 


MVI_0407.MP4 


ee MVI_0422.MP4 


Well that’s where we need you. The latest refactoring code 
has been published as an AppImage, and we need some 
feedback. So you can help us by downloading the latest 
AppImage, and try it on your computer (just download the 
file, make it executable through your file manager and run 
it). 


Improvements and new features include: 
- Clips with video and audio are now automatically separated 
when dropped in timeline 


- All clip types in timeline can now easily be disabled/enabled 
- Slowmotion should work reliably 


- The long standing issue where moving groups of clips 
corrupted timeline should be gone 


- Most effects now use a common keyframe interface 
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- Insert/lift/overwrite should work reliably 


- Easily share your rendered video through KDE’s Purpose 
library (YouTube, NextCloud, Twitter, Kde connect,...) requires 
a recent KF5 environment, not enabled on the AppImage. 


- It is now possible to generate lower resolution clips for the 
timeline preview to have a faster rendering 

- Resizable track height 

- Several overlay guides available for each monitor 


- New keyboard layouts can be installed in 1 click (we need 
help to create interesting layouts) 


And most importantly, the code is now much cleaner and 
ready for new features. 


You should be able to create new projects, add clips, move 
them in the timeline, add effects and compositions, and 
render your projects. But there are still a number of known 
issues that we are working on: 

- Compatibility with older kdenlive project files is not perfect 


- The curves effect does not work (Bézier curves works) 
- Composition settings don’t update on resize 


- A performance issue in audio thumbnails causes major 
slowdowns on high zoom levels 


Some feedback on this beta version would be really 
appreciated. So please help us, test this AppImage version 
and let us know what you think of it. You can leave comments 
in this post, or on our mailing list, and we will soon organize 
a bug squashing day to make this release as reliable as 
possible! 


So we hope to hear from you soon! 


Source: 
https://kdenlive.org/en/2018/07/kdenlive-test-the-future/ 
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DATV-Express Project 


Just a quick note to say that the experimental software 
release of v1.25LP9 (on Windows) is now available to 
DOWNLOAD (free) from the DATV-Express web site at 
www.DATV-Express.com 


MiniTiouner-Express EE 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


v1.25LP9 now supports four different DATV exciter boards: 


DATV-Express board Available at DATV-Express.com 
LimeSDR board 
LimeSDR-mini board 
PLUTO board 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


While the v1.25LP9 needs more testing by users...it seems 
stable with all four board types and has no obvious bugs. This 
is much better than the V1.25 software that had been around 
for about one year. Read the NOTES_v1.25LP9 text file for a 
description of recent fixes. Give it a try. Let us know of any 
bugs that you find. 


For details & ordering go to www.DATV-Express.com 


3B MINTIOUNE v0.5 - Recevver/Anaiyser OVB-S/S2 144 Mie to 2450 Miz - SRomini=65 KS/s - for MeTiouner/MinTiouner-Pro I (<== it Sot 
+ Daten Pent seal Sanath T en ——— 


73...de Ken W6HHC 


(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 
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IARU Contest 


Written by Ian Parker G8XZD 


Entries for this year’s IARU Region 1 ATV Contest were 
among the highest for many years with seasoned veterans 
exchanging pictures with first timers. 


It was good to see so many of the stations active from more 
than one location showing that trying to get a picture to as 
many people as possible was just as important than scoring 
points - in the true spirit of amateur radio. 


Logs were received for all bands between 146.5MHz and 
24GHz, and a even a couple on 76GHz - if the contest had 
been a few weeks later no doubt 71MHz would have joined 
the list. 


Some operators filled up vans and car boots with multiple 
bands and modes while others were content to test out their 
5.6GHz stations - many built from model aircraft transmitters 
and receivers - showing it’s possible to get on the air without 
spending a fortune. 


Of course it wouldn’t be a contest without the odd fuse 
blowing- or transmitting into the pre-amp, but that’s another 
story. 


Other comments included operators wishing they’d built a sun 
screen around the monitor while others accepted they should 
have put a bit more effort into the stability of their tripods. 


But the common theme was that everyone who took part 
enjoyed the weekend. It’s one of the few areas in amateur 
radio where you can build your own kit and then get the thrill 
of a long distance contact. 


Right: G8GKQ All-band Portable 
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In the UK section of the IARU contest top marks goes to Rob, 
MODTS/P for scoring 10,000 points with Noel, G8GTZ/P in 
second (9,601), and Dave, G8GKQ/P third (8,616) 


And it was great to see all the BATC Portsdown transmitter 
kits and PCBs that have been flying off the shelves of the club 
shop being put to good use rather than sitting in the back of 
a drawer. 


At the same time the BATC ran its own mini contest with £50 
Amazon gift vouchers for the overall winner on 146.5MHz, the 
best two-way contact on 5.6GHz, and to the transmitting 
station using a Portsdown system received at the furthest 
distance (any band). 


The prizes will be presented at the BATC BGM at CAT 18. 


See the end of this magazine for the UK Log entries to 
the IARU contest. 
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Written by Herbert Hommel, DL4AWK 
Reprinted from TV-AMATEUR 189 


Inspired by the very detailed publications by Hartmut Kuhnt, 
DM2CEL, in the magazine FUNKAMATEUR 7/2016, and by 
Darko Banko, OE7DBH, on the Internet, I bought six PLL- 
LNBs from different manufacturers to gain experience, two of 
each from Octagon OSLO, GOOBAY and GM-201. 


a ot Pie, 7 ay 
gS ches sha th eT ee tad e 


The focus was not on the possible reception of the future TV 
satellite Es'hail-2, but I wanted to stabilize our 10 GHz links 
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around the ATV node DBOTHA, for which we would need a 
little more than ten LNBs. First I tested the suitability of the 
LNBs as an attachment for my ancient russian frequency 
counter and was thrilled. All three copies brought in a 
sufficient amount of strong 250 MHz signals, which allows me 
to simply measure a 10 GHz signal with sufficient accuracy 
for ATV. The frequency difference of the LNBs was in the 
lower 2 digits KHz range. Less enthusiastic I was impressed 
by the accuracy of my old “frequency normal”: three 
oscillators from old LNBs with 10.0, 10.2 and 11.5 GHz. 


After removing the plastic half-shells it became apparent that 
the covers of Octagon and GOBAY are screwed and glued as 
usual, but the GM-201 only was fitted with a light aluminium 
cap. Who at times of Bluecap and Cambidge LNBs last time 
opened an LNB will be surprised how little components are 
still in there today. Since the quartz is the largest component 
you would think it was easy to desolder. But more of that 
later. I decided against the conversion of the Octagon 
because another PLL-IC with a 27 MHz quartz is in it and it’s 
more than twice as expensive. Besides it needs approx. 170 
mA current consumption, almost 100 mA more than the the 
other two. All LNBs work already stable from 8 volts supply 
upwards. 


The inner workings of GOBAY and GM-201 are very similar. 
An IC provides all required voltages, it detects H/V switching 
and 22 kHz for LO switching. A second IC, here the TFF1017, 
includes preamplifier, mixer, IF output amplifier, crystal 
oscillator, PLL and VCO. A 25 MHz quartz HC-49S provides for 
the frequency stability. The divider factor can be calculated 
very easyly, 9750 divided by 25 = 390, i.e. with a 24 MHz 
quartz, the VCO is at 9360 MHz, which it also does without 
any problems. For the link frequency 10.380 MHz and for the 
reception of Es'hail-2 it is already sufficient. Question: Up to 
which lowest frequency could the PLL stabilize the VCO? We 
would also need to receive the lower link frequency at 10,160 
MHz. 
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Since the VCO cannot be measured directly, there remained 
only attempt and error with indirect measurement via test 
signal and IF. At an open GM-201 different quartz crystals 
between 23 and 24 MHz were tested. With an old 23,435 MHz 
quartz from the handicraft box, the LO can be brought down 
on 9,140. My dream would have been 9,100, as you could’ve 
done with an LNB then the link frequency 10.380 is converted 
very stable to 1280 MHz, and so small transportable “filling 
transmitters” can be built. 


Unfortunately, 23,333 MHz is apparently no standard quartz 
QRG and new production was out of the question at first after 
a long search in vain. Then at MOUSER in the USA the 23,512 
SMD crystal from EPSON was found. 
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e. 1st STAGE LNA 


Fig 5. LNB system block diagram with TFF1017HN/N1 


Type TX-3225 with 3,2x2,5x0,7 mm was immediately 
available. Minimum order quantity 250 quartzes, postage 
costs and customs duties have deterred only for a short time. 


The GOBAY is the easiest to convert for the less experienced 
SMD solderer. The board is 1,5 times as long as GM-201 and 
the HC-49S quartz is located on the otherwise unloaded 
underside. After cautious removing the circuit board it's de- 
soldered with two soldering irons, de-soldering tool or hot air. 


From RF layout viewpoint the GOBAY gives a visually better 
impression, especially the stripline filter to suppress the 
mirror frequency. In the absence of suitable measuring 
technology, however, I am unable to do so and cannot be 
specific. That the GM-201 will end up being my favourite, is 
due on one hand to the smaller design and the fact that, 
despite the RF shielding being screwed on it one gets close to 
the quartz, so I can experiment with it very well. 
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It was also tempting that you could save the removal of the 
board if necessary which could have a positive impact on the 
conversion of the 20 units that have now been ordered - it 
would save time. What I didn’t realize that the solder pads of 
the SMD-quartz are very big. They perform the function of 
two Cs - in other LNBs designed as discrete components. As a 
result, heat dissipation to the mass side is greater while 
soldering for a lon 


eS 


This is the result of impatience: the pads (top right) 
detach from the substrate 


After I had damaged two circuit boards, I returned to the 
well-proven method, which already worked during the 
Bluecap LNB conversion. Insert the soldering iron into the 
bench vice, pull off the sleeve, adjust 450 degrees, remove 
the board underneath the quartz on the heating rod and slide 
the quartz sideways. It is not recommended to pull the quartz 
upwards with pliers, because the solder pads peel off easily. 
The remaining 18 LNBs have survived this procedure 
unscathed. 
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Why not? - The original quartz is clean 


Unfortunately, the distance between the solder pads is too 
large to accommodate the new quartz easy to solder in. One 
could carefully remove the solder mask to lengthen the pads, 
tin the pads and mount the quartz horizontally, but with a 
weight far below 1 gram I have opted for standing upright 
assembly, soldered directly on one side and connect the 
second pin with a thin wire. 


The practical test shows in addition to the now better 
frequency stability also a significantly higher sensitivity. On 
reception of a 10 GHz signal from three kilometers distance 
the new LNBs in comparison with my best DRO-LNBs brought 
a 10 to 17 dB higher IF level. For the modification of a 30 cm 
parabolic dish originally for 38 GHz I sawed off the feedhorn 
to improve the illumination. The LNB could thus fit directly to 
the WR22 waveguide bend and was placed in the focal point 
by lateral bending. Shading by the small LNB is minimal. With 
this dish and a 200 mW transmitter with slot antenna a link 
has been running for almost a year over 100 km distance 
between DBOTHA and DBOKNL. 
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FREQUENCY COUNTER 


The Octagon LNB also performs well in the original version as 
a down-converter. With feed switch and the very inexpensive 
handsome frequency counter and level meter IBQ101 it is 
now much easier for me to measure the frequencies of the 
link transmitters on site without interference in order to align 
antennas or to improve mirror illumination. With the new PLL- 
stabilized LNBs for a small sum of money now assemblies are 
available to tinkering joyful radio amateurs, which were 
reserved only to the commercial radio services a few years 
ago. 


The author can still deliver SMD crystals with the frequency 
23.512 MHz at amateur-friendly prices on request. E-Mail: 


Translation: Klaus, DL4KCK www.a 
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DATV-Express Project 


Written by Ken W6HHC 


Art WA8RMC reported most sales of MiniTiouner-Express in 
June, were sold outside the USA. The latest inventory in 
England for sales-to-EU is down to three units. Art confirmed 
he can purchase an order for another batch of Serit NIM 
tuners (100 units). 


Ken W6HHC finished testing the LimeSDT-mini unit with 
v1.25LP7. Everything worked well. Ken then switched to 
testing v1.25LP7 on the DATV-Express board focusing on the 
correction of the time-stamp code issue that had allowed the 
audio to quit in DVB-S protocol mode after a short time (less 
than 60 seconds) on v1.25 software release. Ken also 
confirmed that RB-DATV (Reduced Bandwidth works well with 
on the DATV-Express board with this software and the new 
software. Ken did confirm one bug with the experimental 
vi.25LP7 software, where the transmitted RF output power- 
level on the DATV-Express board always starts at 100% when 
the PTT is pushed (regardless of the setting shown on the 
display or .cfg file). It is easy to work around the 100% RF 
Power issue...but, it is a bug. Art ran into an old problem with 
MiniTiouner-Express receiver while testing v1.25LP7 on the 
DATV-Express board. When loading LAV decoder filters for 
MiniTioune software, Art’s main Win7 64-bit notebook usually 
decides to choose Microsoft DVD Video Decode filter (not LAV 
filters). The result is that his video displayed by MiniTioune- 
Express is very jerky with a frame rate of maybe 1 FPS (or 
less). Ken and Art are still working through the somewhat 
tedious procedure to assure that correct LAV filters are 
successfully loaded on Art’s notebook 


Charles G4GUO reported that he very busy on many projects. 


He reports that that most of his testing of vi1.25LP7 software 
so far was limited to testing the LimeSDR exciter board. 
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BD MINITIOUNE v0.2s - Receiver/Analyser DVB-S/S2 144 MHz to 2490 MHz - SRmini=65 kS/s - for MiniTiouner/MiniTiouner-Pro = x 


dBm: * ‘io 


~ 60 \ e 
— Power RF lowe z 


Screen-capture of v1.25LP7 software driving a DATV- 
Express board with DVB-S protocol. The audio was 
perfect. 


It has become very time consuming to carefully test all of the 
supported exciter boards: 


- DATV-Express 
- LimeSDR 

- LimeSDR-mini 
- PLUTO 


The next available experimental software will fix the DATV- 
Express 100% RF Power-out bug and another issue if you are 
using B frames, as soon as he tests the software on Pluto. 
Charles plans to make available an updated experimental 
package for v1.25LP that corrects some bugs within a week. 


Project Speed is set to moderate....de Ken W6HHC 
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Written by Rainer Mueller, DM2CMB 
Reprinted from TV-AMATEUR 189 


The SMD components are getting smaller and the distances 
between the tracks are far below 1 mm. Soldering, but also 
control of short-circuits and solder bridges without looking 
aids is hardly possible. From different suppliers (e.g. 
Amazon: “KKmoon” Digital Electronic Microscope with 4.3inch 
3.6MP LCD display, costs 57,99€). 


LCD digital microscope G600 which can be used for this 
purpose, is excellently suited. 
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Sprache 
Auto ausschalten 
Auto Off Screen 


I bought the microscope with a metal base. The built-in LED 
lighting is controlled by means of an adjustment wheel and 
the focus distance to the object can be adjusted very exactly. 
It is also used with suction cup attachment offered and also 
fits well into a clamp microphone stand. Up to 64 GB MicroSD 
card is supported for storage. 
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The possible distance between lens and object can be set 
between 20 mm and infinite, so you can comfortably solder 
underneath. The focus is on Hand over the control dial. The 
4.3 Inch LCD display offers a clear picture and helps to 
identify small objects. With the built-in Lithium-ion battery it 
can be used for 6 hours of uninterrupted work, an EU-plug 
power supply for charging is supplied. 
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The photo's shows the soldered IC FT232RL in an SSOP28- 
hHousing at a distance of 150 mm. The IC connectors have a 
width of 0.3 mm. If you go with up to 15 mm from the lens, 
only 3 connections are shown. With a digital zoom (x2; x4) 
you can achieve to see only one of the 0.3 mm wide IC 
connectors. A parallel display on another monitor is 
unfortunately not possible, but you can save the picture as 


photo or video. 
Specifications: 


- Resolution: 1080P, 720P, VGA 

- Camera: HD 3.6 MP CCD 

- Display: 4.3 inch HD-LCD display 

- Magnification: 1-600x 

- Object distance: 20 mm - infinite 

- Battery operation: approx. 6 hours 

- Languages: English, Spanish, Russian, 
Korean, Japanese, Thai, Hebrew, 
Portuguese, German, French, Italian, 
Turkish, Czech, Chinese. 


Translation: Klaus, DL4KCK 


; AES om 
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This backpack will carry the entire 


“Monsen - minute by minute” 


Categories: Minute for Minute , NRK Fabric & TV 


Written by Martin Johannessen 


Jon Stale Carlsen is the man who has developed the 
backpack that will act as a control room. - I brought it 
to the shower a few days ago. It’s almost completely 

tight, he says. Photo: Martin Johannessen 


Lars Monsen has the habit of putting his trips to places where 
motorized traffic is not possible, so when he is going to head 
the summer’s minute edition for the minute broadcasts , we 
have found a solution to scaling down the technical rig for a 
full live live television production to something that can be 
worn on the back. 
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For more than a year, we have worked with NRKbeta in a 
solution that makes it possible to reconcile the two NRK 
productions “minute by minute” and “on tour with Lars 
Monsen”. What we have come to mind is something that 
could be found in the garage of Reodor Felgen, and just over 
a week ago, we took a little alternative control room on a test 
trip to Sognsvann, just north of Oslo. 


Not unexpectedly we met on some challenges, but most of all 
it was fun to see that the small TV studio actually works! 


First, a little background: 

In Monsen - minute by minute, everyone who wishes to 
follow Lars Monsen on a number of hiking trips in the 
mountain world gets the chance. Over four weeks Monsen will 


go to Hardangervidda, in Jotunheimen, in Vesteralen and in 
Inner Troms. 


a Her skal Monsen ga: 


Jotunheimen 


Hardangervidda 


Illustration: Martin Gundersen / Norwegian Mapping 
Authority 


It offers a number of challenges. Once we have produced live 


minutes for minute ship and train shipments, we have had 
the opportunity to build a full-board TV control on board. 
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We have also done a series of “single camera productions” in 
pig-tied regions (think drama productions and nature 
programs), but these do not require images and sound to be 
cut on-site and transmitted in almost real-time. 


Therefore, we had to build a control room that we could take 
on foot. To do that, we had to reduce the weight (now 32 kg) 
and make it more efficient because everything is powered by 
batteries. 


By comparison, we have found pictures from previous years 
control rooms. 


This year’s control room is a backpack operated by two 
people 


The carrier goes front with the backpack that holds most of 
the equipment and two screens to show what is filmed and 
sent “home”. 


The image maker goes behind and focuses on television 
production. To make it easier to see the screens in full 
= An daylight, we have the opportunity to tense the blanket to the 
se 7 Be 3 =. sides and upwards, but the weather conditions today did not 
e| = _ require it. 


We also made it possible for the image producer to use a 
small screen attached to a spectacle made by manufacturer 
Vufine which also shows all video sources in real time. 


Source: | 


Continued next page... 
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Project leader Thomas Hellum (right front) in the role 
of image producer. Thomas always keeps a good eye 
on the screen of the carrier, so that he can decide 
which images work best at all times. 

Photo: Martin Johannessen 


pa British Amateur 
Television Club 


The club provides the following for its members: 
A colour magazine, CQ-TV, produced for members 
in paper or .pdf (cyber membership) formats. 
Web site — where you can find our online shop stocking 
hard to get components, software downloads for published 
projects and much more. 
A members forum at www.batc.orguk/forum/ for help, 
information and the interchange of ideas. 


A video streaming facility at www.bate.cy which enables 

repeaters and individual members to be seen worldwide. 

An annual Convention held in the UK where you can meet a 
other members, visit demonstrations and listen to lectures. — 


Meet other club members at the BATC stand 
at local rallies across the country. 


www.batc.org.uk 


CQ-DATV 62 - August 2018 


Christian Grotnes in the role of carrying boy at 
Sognsvann. He is usually editor of the NRK news 
division, but this summer, Christian will be “sherpa” 
on “Monsen minute by minute” at one of the stages. 
Here, Christian poses with the somewhat unusual 
carrying mantle on his back. 

Photo: Martin Johannessen 


CQ-DATV 
Free ATV. 
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50 Years since PAL - The D-Mac system 


Written by Trevor Brown G8CIJS 


The problem with PAL was that when it originated 
broadcasters were using AM transmission. Satellite 
broadcasting quite wisely adopted FM and unfortunately PAL 
does not take well to FM. 


The problem is well known, the energy in the sidebands is 
small so the further you move from the main carrier, the 
more the power reduces and the noise increases. 4.433MHz 
away from the luminance is the colour subcarrier with all the 
chroma information, resulting in chroma noise. 


You can use pre-emphasis for the transmission and the 
reverse de-emphasis in the receiver and reduce the noise, 
but it’s not a perfect solution and although Sky started this 
way with Alan Sugar offering £1m to anyone that could show 
him a better picture than his FM PAL, no money changed 


001 0.02 0.05 01 02 os 10 20 50 0s 


CCIR 405 Pre emphasis Curve - A is for 525 lines, B is 
for 625 Line, C for 819 lines 
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hands and PAL made it to the Astra 1A Satellite. PAL was not 
ideal and the big question was what to put in its place for 
satellite transmissions. 


Time division multiplexing of video was one solution to 
eliminate subcarriers. It had had a lot of work done on it by 
Sony for their Betacam component video recorders and 
provided the opportunity in their case to record component 
television on video tape. Could this be the answer? 


In 1982 a Time Division Multiplexing system was developed 
by the UK’s Independent Broadcasting Authority (IBA) and 
produced a coded TV signal devoid of subcarriers. This was 
adopted as the transmission format for the UK’s forthcoming 
direct broadcast satellite (DBS) television services (eventually 
provided by British Satellite Broadcasting). 


Mac was not a full digital system as the name implies. MAC 
stands for Multiplexed Analogue Components. The system 
used time compression to eliminate the colour subcarrier and 
squeezed the Luminance picture, the chrominance and the 
audio so they could sit side by side on a TV line. These could 
be expanded in the receiver and put on the correct place on 
top of each other, with no subcarrier involvement. 


When you squeeze up the information the bandwidth 
increases so D-MAC required 8.4 MHz. Remember we are 
looking at Satellite broadcasting and as such are not 
restrained by terrestrial channels. 


Once you have made the big decision to leave compatibility 
with existing standards, something that PAL delivered to B/W 
viewers, then D-MAC had merits. 


It was soon adopted by the European Broadcasting Union 
(EBU) as the standard for all DBS to provide a stepping stone 
from analogue PAL and SECAM. It became the subject of a 
European Directive. 
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One Line of D2 MAC 


D2-MAC 


The Astra satellite system operated outside of the EU’s MAC 


Directive, due to being a non-DBS satellite (The frequencies 


used were not in the DBS section). Sky was unaffected and 


could remain PAL despite the EU (including a further directive 


originally intended to make D-MAC provision compulsory). 
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D2MAC processing 
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D2MAC decoder, more complex than a PAL Decoder 
and that was reflected in the price of the equipment 


The UK DBS band had the two BSB Marcopolo Satellites 
running (D-Mac) and delivering 5 channels. The problem was 
the 8.4 MHz. Cable systems work on 7 MHz channel spacing, 


so this approach did not work universally. 


D-MAC’s bandwidth problems were later fixed by the 


introduction of D2-MAC. This system uses half the data rate 
of D-MAC mainly due to increased coding efficiency so most 
of the quality of D-MAC is retained, but the total bandwidth is 
only 5MHz. This was too late for BSB which remained D-MAC 


The pictures were high quality and were an improvement on 


PAL Astra transmissions. 


D2-MAC was used by remaining French and German 


satellites, these used high power, but from memory did not 


supply many Channels. 
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The squarial, a Sky dish for comparison, the round BSB 
dish, and the square BSB dish 


The polarisation was circular, and different for the German 
and the French satellites to provide channel separation. Both 
could be received in the UK with a small BSB dish and ora 
squarial. I used the small dish and had to trip down the 
garden remove and rotate the polariser if I wanted to switch 
from French to German TV. 


Not sure how much EEC funding went into the projects but 
the system did soon pass on into television history (it all 
ended for BSB, 31st December 1992) and Digital television 
became the norm, except we have two main digital systems 
for DVB-T for Terrestrial and DVB-S for Satellite transmission. 
Both have their strengths and weaknesses...but like it or nor 
Digital is here to stay, well unless you know something I 
don’t. https://www. youtube.com/watch?v=_a7Z_eRiBUM 
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= DKARS MAGAZINE 


PA1T in de meicontest op 144 MHz 


En verder nog dit nummer onder andere: 

Doe mee met de vierde Dutch Kingdom Contest op 2 en 3 juni! 
Rohde & Schwarz UHF versterkers deel 3 

Noodzender & ontvanger de P-850 

Hé, hé, eindelijk heb ik een balun........ het verhaal 

Propagatie metingen aan het 3,555555 MHz signaal van PAORYL 
En nog heel veel meer! 


DKARS-Dutch KinKidom Amateur Radio Society 


ats DKARS-Dutch KinKidom Amateur Radio Society 
April/Mei 2018 _—editie 42 


Check out the DKARS website at:- 
http://dkars.nl/ 
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Digital Test signal generator or ITS 


Inserter 


Written by Richard Carden VK4XRL 


This project started out as a simple audio/video distribution 
system? I was approached to provide some form of test 
signal other then colour bars for VK4TVD’s ATV system. I 
thought what about providing a suitable insertion test signal 
for setting video levels. I came across an article by D.J. Long 
G3PTU called “An ITS Generator”. Not many articles have 
been produced on this subject so I thought this may fill the 
void. 
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SYNCS 
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This ITS generator produces one line of a test waveform 
usually on line 19, but it can be switched to provide a full 
picture test waveform, but without frame sync and to do this 
it needs mixed or line sync. Mixed sync is stripped from the 
incoming video and spit three ways 

(a) to provide rest pulses for the 7492 and7474 during broad 
pulses 

(b) to a gate which feeds the clock input of the 7492 

(c) to set the 52usec monostable running. 


The 7492 and the 7474 count to 20 and then stop until a 
broad pulse reset. As these counters operate, line 19 is 
decoded , although no counting takes place during the broad 
pulses. The decode line is used to allow 7413 Oscillator to 
produce a 4.7usec every line EG line sync.. Switching to full 
frame makes use of this line sync pulse and forces the 7413 
to run on every line. 


The 7413 oscillator clocks the shift register at intervals along 
the line. The clocked output from the shift register are used 
to provide the final output waveform The network was built 
into a small metal box, the components are preferred values 
and the inductors adjusted to give beat pulse shape and 
correct HAD. The output does add considerable loss and 
amplification is required to get 0.7v 


I started off using the ideas based on Dave's circuit but 
where possible substituting CMOS devices. 

A direct equivalent for the 7413 could not be found and the 
shift register circuit using a 74HC74 and 74HC164 wouldn’t 
work unless you used a Standard TTL 7474 D types. 


The ideas used in this circuit arrangement weren’t lost, so 
armed with this, a new circuit was developed. 
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The block diagram shows the basic requirements and is how I 
approached my design. For the prototype the OP amps were 
already available on a PCB using a MAX 497. 


PGM P/V 
il Output 
PGM 
Input 
Test Signal 
a | | Generator 
T/SIGNAL 
le P/V Output 
Inserter 
U 
75R Output 1 
75R Output 2 


Block Diagram of the basic two paths 


The circuit is however drawn with different OP amps when 
built as a complete unit. 


Incoming program video is feed via two paths, one to the 
video inserter and the other to the sync separator to provide 
the required digital pulses. The sync separator is the now 
familiar LM1881, this produces Mixed Sync, Vertical Sync and 
Burst Gate as required by the rest of the circuit. 


The first pulse required is horizontal blanking. I tried a couple 
of simple non-retriggerable monostables consisting of a flip- 
flop formed by two cross-coupled NAND gates. 
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While these worked it was decided to try a 4098 IC 
monostable which has two per package. This would reduce 
the overall component count and would be much simpler to 
implement. Looking at the circuit -ve Mixed Sync is fed from 
LM1881 (pin 1) to the 4098. The timing components are 
selected for pulse duration of approx 10.5us. The +ve pulse 
from pin 6 is then fed to pin 11, where the -ve edge triggers 
the second monostable producing a -ve pulse at pin 10. The 
duration of this pulse is around 52us, the duration of the 
active line period. At this stage pins 3 and 13 are tied to +5V. 
The next part of the circuit is the clock oscillator using a 
74HC132. The clock oscillator is switched on and off from 
output of the second monostable’s horizontal blanking signal 
on pin 10. The frequency being is set so the last staircase 
step is completed before the start of horizontal blanking. 


Generating the test signals 
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The shift register is made up from a 4015 and is clocked from 
the above oscillator. The data input is fed from a separate 
4098 to produce a pulse approx 5.8us wide while the reset is 
fed from pin 9 -ve horizontal blanking. The data is then 
clocked at intervals along the line. Each output is fed via a 
diode and resistor network before being summed across the 
1k resistor to provide the basic test signal. Because the data 
from 4015 (pin5) has been clocked it starts approx 5.8us 
after horizontal blanking. Therefore to provide a more 
standard bar output the -ve data pulse output is gated with 
the output from 4015 (pin5) via an inverter to produce the 
bar output. Also the pulse waveform is produced from the 
differentiator formed by the 27p and 10k resistor and feed 
via Schmidt gates to the summing network. 
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Combining the digital signals to get the test waveform 
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This combined output is then fed to a video OP amplifier 
where its level can be adjusted. Its output is then fed via a 
Gaussian Filter to the inserter. Because sync has been added 
to the test signal horizontal blanking now sits at +0.3V, 
therefore a -ve offset is required to set the test signal 
blanking to the incoming program blanking level. This is 
provided by the fixed 15K and 5K pot connected to the -5V 
rail. 


The incoming program video needs to be clamped before the 
test signal can be added to the signal. I was unable to obtain 
an EL4089, but had some EL4090 IC’s left from another 
project, either one will work. Program video is now clamped 
with blanking at OV. Burst gate pulses from the LM1881 are 
used as clamp pulses to feed a 4090 (pin 7). PGM video level 
can also be adjusted at this point. Clamped video is now fed 
to a 4053 (pini2) a triple two channel analogue multiplexer 
1G; 


Pin 13 is the test signal feed from another OP amplifier which 
also provides a separate test signal output. The output from 
the analogue switch (pin 14) feeds another video OP amplifier 
providing four separate outputs. Unused inputs and address 
lines being grounded. The switching signal (pin 11) is derived 
from ITS blanking and horizontal blanking. 


ITS Switching 


While investigating this part of the circuit I came across an 
article on descrambling related to encoded satellite signals in 
Electronics Now April 1993 (Video Scrambler). Suitable gating 
can also produce the required switching signal, however the 
approach using an EPROM was cleaner and simpler. 


I have never used this method before. I wasn’t sure how to 
go about providing the data to program the EPROM. A cry of 
help to Mike Cox provided me with the answers I needed and 
I greatly appreciate the help given. 
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Implementing the EPROM 


Since this was new to me I have covered the requirements 
below. 

A 4040 counter was used, clocked by -ve sync (pin 10) and 
reset (pin 11) from +ve VS via an inverter from the LM1881 
(pin 3). Since we require the decimal 313 which is 10101001, 
which means we need a counter/decoder that can handle 
nine lines. The 4040 can output the correct count, but the 
decoder must be able to ‘watch’ nine lines. 


The EPROM is an elegant one chip solution to the problem. 
Unused address lines of the EPROM are grounded. The 
EPROM used was a 27c64, however a 2716 could do the job 
as well. DO (pin 11) is the ITS blanking signal and is fed to 
one input of a 74hc00 gate while the other input is fed by 
horizontal blanking. 


The output is five lines of horizontal blanking (i.e. lines 17 to 
21). Five lines were used to provide easier reading of the test 
signal with program video. The output from this gate is 
inverted in another 74hc00 gate while the other input is tied 
high. Grounding this produces the full field test signal. 
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Power Supply 


The power supply requirements are easily met by a 7805 
regulator to provide the +5v supply. The -5v is derived from 
a DC-DC converter fed from the +5v supply via a filter to 
remove high frequency switching being fed back to the +5v 
supply line. 


EPROM Programming 
EPROM’s can be used in two ways:- 
They can be followed by a DAC, in which case the hex value 


programmed in to a specific location will give the output dc 
for that location. 


CQ-DATV 62 - August 2018 


Example:- a location programmed with a hex value of 80 will 
give an output of %2 the DAC reference voltage. 


An 8 bit EPROM can be used so that each location acts as a 
store of 8 individual bits of information. Each bit can be 
programmed to be O or 1; however the location must be 
programmed as an 8-bit word. Thus at each location, the Os 
or 1s must be translated into a hexadecimal number for the 
benefit of the programmer. 


D7 MSB 


A8 
ADDRESS 

EPROM 
COUNTER 


9 bit 


DO LSB 


Highest ‘Nibble’ Lowest “Nibble” 


Reference Table courtesy of Mike Cox 


The vertical reset pulse from the LM1881 (pin3) starts around 
line 4. Therefore drawing up a table as shown enables you to 
work out the hex code required by the EPROM. 
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DO is the ITS blanking pulse, D1 the inverse of the above 


while D3 is used as the pseudo vertical blanking. This output 
was added after the initial design and could have been feed 
to the first mono-stable 4098 (pin3) if required. 


By utilizing an extra address line (AQ) it would be possible by 
programming the EPROM so each alternate line was on and 
off (i.e. 1 or 0), this them makes it very easy to set-up the 
unit. This also can be achieved by a jumper pin to pin 9 4040 
or pin 10 27c64. 


Setting Up 
Remove VTS blanking lead from pin 11(27c64) to pin 9 


(4040) or pin 10 (27c64). This will produce alternating 
program and test signals on the output. 


1. With 1V P/P program input, adjust PGM output level for 1V 
P/P output. 


2. Set ITS test signal blanking adjustment to match program 
video. 


3. Set ITS test signal level for 1VP/P. 


4. Check horizontal blanking width and set the first M/stable 
AOT for correct finish of horizontal blanking, next set the 
second M/stable foe correct start of horizontal blanking. 


5. Set last stair-step trailing edge to finish at the start of 
horizontal blanking (i.e. 1.5us before start of sync. Pulse). 


The Eprom Programme 
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The final construction designed to fit a Euro Card 
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dotMOBI Aus dem Inhalt: EDITORIAL: Digitale Entschleunigung = Bericht vom AGAF- 
Stand der HAMRADIO 2018 = Glovziner Bilderbogen 2018 = 
33 Jahre ATV-Relais DB@OV = ISS-SSTV-Sendungen zum 
Tag der bemannten Raumfahrt = Digitaltagung Geiersberg «= 
HamTV-Sammelserver = Integration von MeshVideo in ATV 
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TV Amateur is a German Language ATV Magazine. It is 
published 4 times a year and if you would like to 
subscribe go to 


CQ-DATV 62 - August 2018 Page 27 


and is 6.5 meters long. It has a wall thickness of 3.5mm 
which you need. If you don’t know where to get this look for 
ULLRICH it has a website. They are in several locations across 
Australia my local is in Bathurst 


Written by Jack Albers, VK2TUT 
This article first appeared in magazine. 


The mast for the pams system I decided should 
1. Fit into the boot of a small car 


2. Be smooth so that ropes couldn't catch on pins etc. 
3. Be 6 meters long 


PAMS 
PORTABLE ANTENA MASTING SYSTEM: 
A cRAME 30x30 
ba Gat AHS ° I cut the mast to 1100 mm lengths for portable use and the 
Cri. PIPE 
— 22.%2. 


remaining one metre section is used as the base. 
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JACK Vi2TUT 


The pams mast is made from 46 mm od (outside diameter) 
aluminium pipe which had an ID (inside diameter of 39 mm 
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Next you need to cut half the centre of the pipe away to a 
depth of 30 mm The width of an engineer’s rule see photo 


I did this by tracing the pipe diameter onto a piece of paper 
folding it in half then transferring the folded paper to 
cardboard you can use this to mark the centre of each section 
of pipe. The pipes are then marked length ways with one line 
each side of the pipe. The 30mm cut depth is easy if you 
have an Engineers rule as this is the width of the rule. 
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Please cut them a little under at this stage and only cut the 
base on one end. You will for fine adjustment need your 
engineers rule and a pair of Vernier Callipers see photo and 
they can all be set to 24mm half the diameter of the pipe 
plus the width of the Engineers rule which is one mm. 


Once this is complete de burr all. 


Now you will need 39 mm solid aluminium round bar, I cut 
this to 250mm lengths I marked the centre of each rod at 
125 mm. 

Now you glue half the round rod onto the top of each section 
using JB WELD. JB WELD can be obtained from JAYCAR. 
Before you glue all the rods in please set the stand up with 
the bottom sections of mast fitted and try each section to 
make sure everything fits. Now drill one section and fit an 
eyelet near the top through the insert and pipe this will allow 
a dipole to be fitted by using ropes they are then tied off to 
the stands. 


. _ = 
nee ee 


You should now if everything has been done accurately have 
a very strong mast that will fit into the boot of a small car. 
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Again, feel free to give these details to anyone who wishes to 
make this. 


If you wish to mount a Yagi or vertical use one stand or use a 
Yagi on 1 post at the top and a vertical on the other post at 
the top and drop the sections with eyelets down 1 level and 
mount your dipole there it is designed to have more than a 
meter between antennas. 


73 de Jack VK2TUT, Albers Engineering Cowra 
wilja@skymesh.com.au 
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Kdenlive is an open source video editor. The project was 
started around 2003. Kdenlive is built on and the 
Frameworks libraries. Most of the video processing is done by 
the | , Which relies on many other open source 
projects like , movit, ladspa, sox, etc... 


Our software was designed to answer most needs, from basic 
video editing to professionnal work. 


Kdenlive is developed by a small team and new contributors 
are welcome. 


Qt 
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Kdenlive allows you to use and arrange several audio and 
video tracks, each one can be locked or muted to your 
convenience. 
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H.264 
AVCHD 
DNxHD 
DIVX. 
FOV 


Qi auickTime 


GZ FFmpeg 


Being based on the powerful FFmpeg libraries, Kdenlive can 
use almost any audio and video formats directly without the 
need to convert or re-encode your clips. 


You can arrange and save your custom interface layouts to fit 
your workflow. Keyboard shortcuts can also be configured to 
match your preferences. 
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e Letter-spacing and Line-spacing adjustment; 

e System font selector including font-family support; 

e Design features: Color, Shadows, Outlines and Gradients; 
e Embedded Crawl and Roll tool for text animation; 

e Unicode decoder; 

e Rotate and Zoom; 

e Add images; 

e Template support; 


Many effects and transitions 


Dozens of effects are available, ranging from color correction 
to audio adjustments, as well as all the standard transform 
options. 


Composite 
Ey darken 


difference 


Dissolve 
EJ divide 
= 
dodge 


— grain_extract 


Lift/gamma/gain e = 


Gamma 1.1.1 grain_merge 
Volume (keyframable) : : hardlight 


hue 


@® @) Default Keyframe interpolation == 06:06:06: 06 i lighten 
Matte 


Gain 


5 multiply 
sync keyframes with clip start repae 


overlay 
GJ Region 


Titler 
Create 2D titles for your projects, including: 
e Align and Distribute; 
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Auto-saved files exist. Do you want to recover them now? 


Don't recover Recover 


Your project file is automatically backed up every few 
minutes, and older versions of the project file are also kept in 
Monitor your audio level or check the color scopes to make case you need to roll back to a previous version. 
sure your footage is correctly balanced. 


e Audio Meter 

sie a Download render profiles, wipes and title templates directly 
eee from the interface. 

e Waveform 

e Vectorscope 


e RGB Parade Kdenlive Add-On Installer 


Install | 
By j-b-m 
. . : . PA. swirl transition by Ivan Lucas = Order by 
Kdenlive can automatically create low resolution copies of 694 downloads ke 4 Newest 
your source clips to allow you doing the editing on any @ Rating 
computer, and then render using full resolution. — Most downloads 


Installed 


¥ 


Details 


xx 


Search: 


By berteh Install 


wipe mask for making a turn page like 
effect in kdentive Tutorial (-to use Details 


http://www.youtube.com/watch? 
v=okDdj5W1E * * * 


392 downloads 


= Fechar 


' 
pe - 
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» 


@ Stop Preview Render 


00:01:20:00 


«i Unset Preview Zone 
_| © Automatic Preview 
Disable Timeline Preview 

& Manage Cached Data 
Timeline preview 
Sometimes when using hi-res footage or complex effects, 
real-time playback is not possible. Timeline preview allows 
you to pre-render parts of your timeline to get a perfectly 
smooth playback. 
Keyframeable effects 
Most effects can be keyframed, allowing you to change the 


parameters over time, using linear or smooth curves to 
achieve the result you want. 


®) Discrete 


Linear 
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Themable interface 


Flexible theming engine capable of a variety of light and dark 
themes. 


Kdenlive 


Download 
https://kdenlive.org/en/download/ 


Source Code 
https://cgit.kde.org/kdenlive. git/ 


User manual 
https://userbase. kde. org/Kdenlive/Manual 


Trademark and Logo 
https://kdenlive.org/en/logo/ 


All issues of CQ-DATV magazine are available for free 


download at https://cq-datv.mobi/ebooks.php 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last Friday of the month. The 
cut-off day for submissions/corrections/alterations is 5 days 
before the Friday of publication. 


does anyone actually know what 
you have to do when people are 
singing happy birthday to u 


fa N 
Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 
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Call 
G8GKQ/P 
G8GTZ/P 
G4GUO 
G7JTT/P 
G4KLB 
G4BVK 
G1LPS 
MODTS/P 


MOYDH (/P) 


G7MEG 


Call 
G7AVU 
MODTS/P 
G1LPS 
M1EGI (/P) 
G8GKQ/P 
G8GTZ/P 
G4BVK 
G3KJX/P 
G8EOP 


IARU CONTEST RESULTS 


Points 
2288 
2206 
1424 
974 
880 
828 
440 
368 
316 


BestDX 
G4GUO 
G8GKQ/P 
G8GKQ/P 
G4BVK 
G8GTZ/P 
G8GKQ/P 
MODTS/P 
G1LPS 
G7MEG 
MOYDH 


BestDX 
G1LPS 
G7AVU 
G7AVU 
MODTS/P 
G8GTZ/P 
G8GKQ/P 
G8GKQ/P 
G1LPS 
G7AVU 


1of5 


QTH 
lIO90ST 
lIO80WP 
lIO80WP 
lIO80RK 
1O081QF 
lIO80UU 
lO94MJ 
IO94EQ82 
lO82WO 
lO82WO 


QTH 
IO94EQ 
109303 
109303 
lO94MJ 
IO9OLX 
lO80WP 
lIO80UU 
IO94EQ 
109303 


Distance 
119 

85 

119 

68 

76 

68 

54 

52 


mau 


Distance 
153 

112 
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110 

85 

85 

68 

39 

64 
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Call 
G4FVP 
G4KLB 


MOYDH (/P) 


G7MEG 


Call 
MODTS/P 
G8GTZ/P 
G1LPS 
G8GKQ/P 


Call 


GW4CBW/P 


G3NWR/P 
G1LPS 
G8GTZ/P 
G8GKQ/P 
MODTS/P 
G4FVP 
G3KJX/P 


Points 
212 
80 

20 

10 


Points 
1520 
1400 
1050 
850 


Points 
1540 
1530 
1345 
1330 
1330 
1190 
320 
200 


BestDX 
MODTS/P 
G8GKQ/P 
G3UKV/P 
MOYDH 


BestDX 
G1LPS 
G8GKQ/P 
MODTS/P 
G8LES 


BestDX 
G3NWR/P 


GW4CBW/P 


MODTS/P 
G8GKQ/P 
G8GTZ/P 
G1LPS 
MODTS/P 
G1LPS 


20f5 


QTH 
lO94DF 
lIO80WP 
lO82QL 
lO82WO 


QTH 
lIO94EQ82 
lIO80WP 
lO94MJ 
IO91LC 


QTH 
lO84ML 
1O83FD 
lO94MJ 
lIO80WP 
IO9OLX 
IO94EQ82 
lO94DF 
IO94EQ 


Distance 
34 

20 

5 
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Distance 
52 
85 
54 
91 


Distance 
154 

153 

54 

85 

85 

52 

53 

40 
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Call 
MODTS/P 
GW4CBW/P 
G8AGN/P 
M1EGI/P 
G3NWR/P 
G1LPS 
G8GTZ/P 
GOATW 
MOKPW/P 
GOHIK/P 
G8GKQ/P 
G3KJX/P 
G4FVP/P 
G8AFC/P 
G6OXW 
GI3VAF/P 
GI7UGV/P 
2EOXAY/P 


Points 
3950 
3860 
3150 
2790 
2310 
1950 
1890 
1830 
1650 
1650 
1600 
790 
570 
330 
330 
210 
160 
35 


BestDX 
G8AGN/P 
G3NWR/P 
GOATW/P 
G4FVP/P 
GW4CBW/P 
MODTS/P 
G8GKQ/P 
M1EGI/P 
GW4CBW/P 
GW4CBW/P 
G8GTZ/P 
G1LPS 
MODTS/P 
G6OXW 
G8AFC/P 
GIOGDP/P 
GIOGDP/P 
G8DKC/P 


30f5 


QTH 
lIO93FF40 
lO84ML 
lIO93UL 
1I094GQ 
1O83FD 
lO94MJ 
lIO80WP 
lIO93FL 
lO83FD 
lO83FD 
IO9OLX 
IO94EQ 
lO94MJ 
lO83WK 
lIO83RO 
lIO74BR40KS 
lIO74BR40KS 
lIO92HQ 


Distance 
138 
154 
86 
136 
153 
54 
85 
83 
116 
114 
85 
40 
46 
33 
33 
15 
10 
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Call 


GW4CBW/P 


G3NWR/P 
G8GTZ/P 
G8GKQ/P 
MODTS/P 
G1LPS 
G7AVU 
G4FVP 


Call 
G8GTZ/P 
G8GKQ/P 
G4LDR/P 
G1LPS 
MODTS/P 


Call 


G4LDRDR/P 


G8GTZ/P 


Points 
1540 
1540 
1330 
1330 
930 
780 
380 
170 


Points 
2110 
1330 
780 
510 
500 


Points 
140 
140 


BestDX 
G3NWR/P 


GW4CBW/P 


G8GKQ/P 
G8GTZ/P 
G1LPS 
MODTS/P 
G6ZVE 
MODTS/P 


BestDX 
G8GKQ/P 
G8GTZ/P 
G8GTZ/P 
MODTS/P 
G1LPS 


BestDX 
G8GTZ/P 
G4LDR/P 


4of5 


QTH 
lO84ML 
1O083FD 
lIO80WP 
IO9OLX 
IO94EQ82 
lO94MJ 
lO93IF 
lO94DF 


QTH 
lIO80WP 
IO9OLX 
1O081QF 
lIO94DF 
IO94EQ82 


QTH 
lIO9OLX 
lIO9OLU 


Distance 
154 

154 

85 

85 

52 

54 

38 

34 


Distance 
85 
85 
64 
51 
50 


Distance 
14 
14 


UK IARU RESULTS 


Nr 


WO CON DMN BPWDN RP 


a a ee 
BWN FP O 


Call 
MODTS/P 
G8GTZ/P 
G8GKQ/P 
G1iLPS 
GW4CBW/P 
G3NWR/P 
M1EGI (/P) 
G8AGN/P 
G7AVU 
GOATW 
GOHIK/P 
MOKPW/P 
G3KJX/P 
G4FVP 


IARU points 
10000 
9601 
8616 
7269 
6940 
5650 
3764 
3150 
2668 
1830 
1650 
1650 
1358 
1272 


5of5 


Nr 
15 
16 
is 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


Call 
G4LDR/P 
G4BVK 
G6OXW 
G8AFC/P 
G4GUO 
G4KLB 
G8EOP 
G7JTT/P 
G6AUR/P 
GI3VAF/P 
GI7UGV/P 
2EOXAY/P 
MOYDH (/P) 
G7MEG 
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Editorial 


Welcome to CQ-DATV 63. 


It’s been a record hot summer here in the UK, but that’s not 
stopped CQ-DATV production. Several of us have been 
slaving over a hot computer to bring you this issue. We are 
not sure about Terry as its winter in Australia, but nothing 
stops the CQ-DATV production team. 


In this issue we have the full listing for the Region One ATV 
contest. In the last issue we just had the UK results so our 
congratulations goes to Francesco Zanatta IK3HHG, this 
year’s winner. 


Trevor has been adding to Richard VK4XRL’s ITS generator 
which appeared in CQ-DATV 62 and was an update ona 
much older circuit by Dave Long G3PTU for putting a test 
signal in the vertical interval. Richard brought the idea up-to- 
date by re-engineering the design to use modern chips to 
replace some of the older parts which were getting a little 
hard to source. 


Now we have the full series of ATV handbooks in the library 
which date back to the 1980’s. Perhaps we can blow some of 
the cobwebs off and revisit some of the early circuits which 
also have difficult to source and obsolete components. 
Trevor’s addition to Richards design is to replace the test 
signals with an electronic character generator to display your 
name or call sign. You need to reduce the picture height to 
see it and that’s not easy on a flat panel, but we know some 
of you still have a CRT in the shack. 


Richard has another instalment of his digital world for this 
issue, this one is looking at switching TV signals using 
domestic switchers some of which have in-buidt 
synchronisers to add the bells and whistles of picture in 
picture displays. 
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Mike has been adding hardware to the very popular Vmix 
software, for those not familiar with this software it is not 
free, but the are various options including a time limited full 
working version down to a limited free copy which does not 
expire. Vmix allows vision mixing of video sources on a PC. 
What Mike has done is to interface a 16 key matrix pad to 
provide buttons we can assign. The keypad is read via I2C, 
this provides the ability to add extra keypads on different 
addresses if desired for your application. A small pre- 
assembled module can be obtained from eBay (or similar 
sites) containing a PCF8574, these cost just over £1 each. 


Also new to CQ-DATV is “One From The Vault” where we will 
be looking back on previously published circuits. We start in 
this issue with the very popular Teletext Pattern Generator 
designed by Trevor for an ATV display in Scotland and later 
used as a beacon screen for GB3ET, the Yorkshire ATV 
repeater, which is sadly no more. 


Our technical department have been working on file download 
problems, yes we have had complaints due to poor internet 
connections that timed out due to the HTTP protocol. The 
short term solution implemented by Terry was to increase the 
compression of the PDF version to reduce the file size. The 
problem would have been solved by the use of HTTPS which 
does not time out in the same way, but there were costs to 
this. Ian has now found a way of implementing the HTTPS 
protocol in a way that has not been so prohibitively expensive 
as it was in the past. Wwe actually introduced this protocol 
several issues ago and well so far so good, perhaps now we 
can back off the PDF compression. Trevor’s back up plan was 
to store the back issues on the CQ-DATV Face book site, 
these may now no longer be required, but well you can never 
have too many backups. 


We also provided CQ-DATV on the free ISSUU publication site 
along for online viewing analog with a lot of other expensive 
magazines who use the site to promote their productions. 
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We stopped this service when fees were introduced, not sure 
how many of you used the site to read CQ-DATV but there 
was one complaint and to Andy Keir our ISSUU reader we 
apologise. 


There has now been a policy change at ISSUU and once again 
CQ-DATV can be published free of charge so if this was your 
preferred way of viewing our publication then please follow 
the link https://issuu.com/cq-datv 

So as we always Say:- 


Please sit back and enjoy the CQ-DATV magazine 


CQ-DATV Production team 


CQ-DATV 


Followed all over the world 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 
liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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News and World Round-up 


DATV-Express Project 


Art WA8RMC reports that during July, most of his sales of 
MiniTiouner-Express receivers occured outside the U.S. Art 
also reports that there will be a pause in shipping 
MiniTiouner-Express units from USA from August 07 through 
August 18, while Art enjoys a vacation. Charles reports there 
are currently five units in inventory for shipments to 
customers in the European Union. 


Ken W6HHC reports that the NOTES file for DATV-Express 
vi.25LP9 software has been updated to show a SR 
comparison among the four supported hardware boards. 
The Symbol Rate supported by the four exciter boards varies 
and all rates show below are dependent on how fast is the 
CPU and the USB-architecture of your computer. The 
approximate SR maximums (or achievable channel- 
RFbandwidth for DVB-T protocol) are shown below: 


Exciter DVB-S DVB-S2 DVB-T 
DATV-Express 100K-20M 100K-20M 2MHz-7MHz 
(USB-2) S/sec S/sec RFbw 
Lime SDR 100K-20M 100K-20M 2MHz-7MHz 
(USB-3) S/sec S/sec RFbw 
Lime SDR-mini 100K-20M 100K-20M 2MHz-7MHz 
(USB-3) S/sec S/sec RFbw 

100K-~2M 100K-~2M 
& 2 MHz RFbw 
PLUTO (USB=2) S/sec S/sec 


The NOTES file can be downloaded from the DOWNLOADS 


page on the www.DATV-Express.com web site. 


Charles G4GUO reports that he has been spending a lot of 
time designing an RF amplifier for the newly opened 70.5-to- 
71.5 MHz DATV band in England. 


Project Speed is set to slow....de Ken W6HHC 
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New HAMKit VMAC PiHat ATV Logic v2 released With easy programming via Python scripts, many examples 
on our Wiki pages, the HAMKit VMAC PiHat can be applied to 


Following in the success of the original HAMKit VMAC PiHat, a number of typical applications and projects such as: 
coupled with the developer interest in the new v2, the design - ATV and DATV Repeater Control Logic 


56mm x 15mm and the software is open source. - FM Repeater Control Logic 


- Audio / Video matrix controller ATV/DATV 
- CCTV (Matrix or Auto Cycle Select) 

- FPV (5GHz Video Camera Receivers) 

- Video remote switching 

- Audio remote switching 


Source: /https://hamkit.co. uk/product/hamkit-vmac-pihat- 
v2-built/ 

"Holy Jim" fire approaches Repeaters on 
Santiago Peak 


A fire started on August 06 at the base of Santiago Peak in 
Holy Jim Canyon in Orange County in Southern California. By 
Thursday, Aug 09) the fire approached the commercial and 
ham radio repeaters on top of Santiago peak. 


Example VMAC PiHat mounted on a Raspberry Pi (not 
supplied) 


The new VMAC PiHat v2 features: 
- Audio and Video Matrix (FMS6501) 


- On-Screen-Display (MAX7456) 
- Video Detectors (MAX7461) 

- DTMF Decoder (CM8870) 

- EEPROM (24LC64) ls 
- I/O ports, Audio/Video from Pi -| S 


- User Status LEDs On Thursday afternoon, water tankers dropped fire retardant 
- On-board 3v3 regulator on the edge of the repeaters on top of Santiago Peak. 
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By Thursday night, the fire was approaching the towers of the 
repeaters on Santiago Peak (streaming video quality). 


The fire continued to burn in Cleveland Nation Forest between 
Orange & Riverside Counties and at its peak on Friday, more 
than 22.700 acres (92 square KM) of brush and trees had 
burned, and there was a mandatory evacuation of 7,400 
homes (20,000 people) near Lake Elsinore. 


The fire was battled by 1,200 fire fighters supported by many 
“water tanker aircraft”; including a 747 super-tanker and 
super-scoopers tankers...as well as 10 water-dropping 
helicopters. Thanks to the hard work by firefighters and 
aircraft, none of the radio repeaters were lost and none of the 
threatened homes near Lake Elsinore were destroyed. On Aug 
13, homeowners were returning and schools were open 
again. 

73...de Ken W6HHC 


The long-standing Ampex sign in Redwood City has been 
taken down and is sitting in storage, waiting for a new home. 
The letters were removed earlier this week and the entire 
apparatus should be removed by the end of next week for 
construction of Stanford’s new satellite campus to proceed. 
Assistant City Manager Aaron Aknin said the sign was 
deemed non-historic during the development review process. 
Stanford tried to find someone to take the sign, but no one 
was interested. 


“Stanford has reached out to a variety of local historic 
societies to see if they had interest in taking possession of 
the letters,” Stanford spokesman E.J. Miranda said in an 
email. “We also offered the sign to Ampex, who vacated the 
property years ago. To date, no one has offered to take the 
sign.” 


i 
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Miranda said it has been placed in storage in the event that a Both Rudi and Graziano’s 13cms signals did not measure up 


“qualified group” comes forward to take it. to expectations. 

“We are primarily interested in groups that have some 

affiliation to preserving historic and/or technological elements I tried moving the two antennas further apart , but there was 
of the Peninsula,” he said. no marked improvement, but at least this was eliminated as a 


problem, what a relief. 
The sign has stood between Ampex’s former headquarters 


and Stanford’s outpatient centre — visible from Highway 101 I have had the impression for some time now that perhaps 

— for as long as anyone can remember. 13cm may not have been the ideal choice of band for this 
Ampex, which is now headquartered in Hayward, was ATV repeater, due to the power required to overcome the 
founded in San Carlos in 1944 and relocated to Redwood City ever present Wi-Fi signals and the gain requirements of the 
in the 1950s. It was one of the first American companies to RX converters, these also need to be equipped with a suitable 
make magnetic tape recorders. filter, not to mention the antennas and getting them centred 


on the required frequency. 
Numerous Ampex documents, photographs and artefacts 
area already part of Stanford’s Special Collections The 10GHz performance is better and I had some excellent 
Department and accessible to people researching Ampex’s reports. 
role in the history of technology, Miranda said, adding that ' : 
the new Stanford development will continue to honour area 
history. 


“As part of the Redwood City project, we will commemorate 
important periods of land use on the project site — farming, 
flower fields, one of the Peninsula’s first airfields and a centre 
for technology innovation — in one of the outdoor plaza 
areas,” he said. 


Contributed by Mauro Cok IV3WSJ 


My thanks for all the help this morning testing the portable 
ATV repeater. 


As we all know only too well, there will always be some 
problems, this morning’s tests were no different as can be 
seen by the colour of my hair (grey). 
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I was pleasantly surprised by Dolfe who was, using a 40cm 
dish and gave me a glowing report from the Korada. Not easy 
carrying all his equipment there for this test, the warm 
weather helped and made it all the more enjoyable, once the 
kit was in place. 


The TX power of the portable repeater is 1W on both 13cm 
and 3cm. The 13cm power could be increased further, but the 
space available inside the box is shrinking to almost nothing. 
The portable repeater is designed to work with a 12.7V 
battery and it is important to keep power consumption as low 
as possible as this unit was designed and built for use during 
a calamity, something we hope will never happen. 


Now the repeater has been tested, it is available for 
deployment by the Slovenian Civil Protection, but also for 
amateur use. 


Thank you again for all the help testing this unit 


See you soon, 73 ... Mauro ... IV3WSJ 


CAT18 draft agenda 


The draft program is as follows: 


Saturday 15th doors open 9.30am 

Show and tell and demo area 

Members bring and buy 

Lunch available to purchase in the museum tea shop 


Saturday talks program starts at 1:30am: 


Sat PM 1 = Portsdown (Dave G8GKQ) 
Sat PM 2 = Activity round up including 71 MHz and 5665MHz 
Sat PM 3 = DATV over Optical communications) 
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We have arranged a provisional booking for 30 people for a 
Saturday evening meal at 7:30 at the Baginton Oaks 
http://www.thebagintonoak.co.uk/ - this will be an informal 
do and you will pay for your meal on the night. 


Sunday 16th doors open 9.30am and talks program starts at 
10:00am: 


Sun AM 1 = Outside broadcasts and the MCR21 restoration 
project (Brian Summers) 


Sun AM 2 = Space / satellites including Es’hailsat updates 
(Graham G3VZV) 


We are still looking for 1 more topic on Sunday morning - 
please let us know if you have any suggestions... 


The BATC general meeting will be held at 2pm on 
Sunday. 


The CAT18 ticket price will include full access to the museum 
and free passes will be available for those only attending the 
General meeting on Sunday afternoon. Please remember that 
you need to buy your tickets from the BATC on-line shop 
before the event - https://batc.org.uk/category/cat18/ 


The Midland Air Museum 


http://www. midlandairmuseum.co.uk/about.php is a small 
aircraft museum run by enthusiasts on the perimeter of 
Coventry Airport, where BATC will have exclusive use of the 
lecture room seating 60+ people and a small hanger where 
the demo area, test and fix it area, members bring and buy 
and a few trade stands will be held. 


There is plenty of car parking and access in to the site will be 
available for any special interest vehicles. 
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The venue is centrally located with good transport links and 
close to the M1, M6, M42, M40 and M69 giving easy access 
from most areas of the country and there are a number of 

competitively priced hotels nearby. 


73 Noel - G8GTZ on behalf of the BATC committee 


I am Dolfe S52DS and I participated in the testing of 
themobile ATV repeater at Tinjan. 


Rudi SS8RU sent you pictures and asked me to write to you 
about the progress of the experiment. 


I was on Korada 58 km from Tinjan. Despite the distance and 


low power of the RPT I took 13 cm and 3 cm without a 
problem. 
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— = haar 


Perhaps 3 cm better than 13 cm. Then I broadcast from 0.8 
W at 23 cm towards Tinjan and received myself at 3 cm. The 
return image was of the same quality as the one I was 
broadcasting. 

73 Dolfe SS52DS 


solange HH SEA Prose [ Paraveeee@ner GB ET -ewnpe DD Alpergeneamneres: [dy Rémensnr Cakes Ql Hew naiensés D UneveniSIs MM fetctese MB Gerben 2C-Dowi: OE boone Google Penge @ Vidor WweRVR GD Hw wo beral ons 
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Nr. 189 


50. Jahrgang 
2. Quartal 2018 


EURG, SFRE.50 US$6 


2018 Region 1 ATV Results 


The winner, Francesco IK3HHG 


The full Region 1 results of the ATV Contest, as supplied by 
Dave G8GKQ, are attached as an appendix to the end of this 


issue of CQ-DATV. —_ << a 
autiderHAMRADIO 2018in Friedrichshafen’oSeite7: 


Re-publication of CQ-DATV magazine material is encouraged ae Agen ay aaa ae ae 


as long as source credit is properly given. 


TV Amateur is a German Language ATV Magazine. It is 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 


“Reprinted by permission” material must have 
the original publisher’s/authors permission. 
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A look at Repeater Control Hardware 


and Software 


Written by Richard Carden VK4XRL 


a 


+s 46 5Mhz al 


We have over this past year looked at circuits for repeater 
controllers using both discreet components and special IC’s. 
There is a push amongst some amateurs to move away from 
the analog conversion used normally for 23cm receiver 
reception to a pure digital interface. 


This is still under consideration and therefore before we jump 
into that (if that is at all possible) I will review the work that 
has been done by myself and the various directions taken, 
however it does still retain the analog switching. 


This is only a concept to prove that this method can be used. 
Please note that no audio switching has been looked at. 
Re-capping, the following signals can be used for repeater 
switching each with there own advantages and 
disadvantages; 
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1. Analog PAL or NTSC 

2. HDMI - https://en. wikipedia. org/wiki/HDMI 

3. SDI - https://en. wikipedia. org/wiki/Serial_digital_interface 
4, ASI - 

https://en. wikipedia. org/wiki/Asynchronous_serial_interface 


The last three are especially interesting in maintaining the 
digital signal path within the repeater system, but more on 
that later. 


Now the Quad PAL switchers that are equipped with picture in 
picture have internal frame store synchronisers built in on 
each input. The special IC in the unit I have is a TW 2824Q as 
shown. 


ADDR/BARASB-CASB/WENB.DOMDATA 


HSENC 
ve 


il VAOYY 


| 
| 
7 anes 
Ct KY Yoox 
POeT eaten =e cUNvoOY 


HSPB/HC — a 
DLINKUMPP12  WROB/HWRBHDAT CLKSAI 


A look at the TW 2824Q which is the workhorse in the 
quad switcher 


ACLKRIASYNR/ADATR/ADA TM. 
ACLKPIASYNPIADATP 
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I already had two of these switchers for PAL inputs in my 
possesion. So I thought it was time I put them both through 
their paces to see if the concept of using them for a repeater 
controller was possible. I used Multiburst on input one and 
colour bars on input two. When first switched on the Quad 
screen was present with the two inputs showing in there 
respective quadrants. 


= » ‘es . - 
= = oe - — 
ue." Se fen” Se Se *@e 


™ ss 


BARB WM661611 
0345 


Techwell 
TW28240 


. 


Inside the Quad Switcher 
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The overall vision output level was low so the output from the 
Quad unit was feed into a VDA and then to a waveform 
monitor and video monitor to see what the overall response 
was through the system. 


The results now looked promising, and the multibust had 
reasonable frequency response. 


Multiburst after going through the Quad HDMI 
Switcher 


The next thing was to check out the switching arrangement 
which plugs into the main circuit board. As no circuit was 
available it was trace out time, the two pins shown go to the 
20 pin IDE socket which connects to the main board. (Note all 
switchers are not orientated the same way). 


This enabled control of the Quad unit and I therefore resisted 
changing the internal wiring. Four relays (or 8 relays 
depending on your requirements) were added with control 
from a PicAxe 28x2 micro controller. The two relay pins are 
then connected across the existing control switcher board as 
indicated by the white lines. 
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External switching for the HDMI Controller 


The inputs are arranged as follows across these buttons; 
- Input one (TESTCARD) 

- Input two (FM) 

- Input three (DATV) 

- Input four (SPARE) 

- VCR (IDENT) 

- Menu (QUAD) 


The TX ‘on* Relay would control the switch on of the repeater 
if required. 
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Each relay is controlled from an out from the PicAxe 28x2 and 
can either be a board of 8 relays using opto-isolators or 
discrete transistors diving the relays. 

You may ask why relays? Well it was the easiest way to 
provide an engineering means to an end for control where no 
other way was possible. 


Selecting inputs one to four only require a momentary push 
button action (around 200ms). Likewise the menu button 
(Quad Selection) requires only the same touch operation. The 
VCR operation is a little more complex in that it requires the 
button to be held for around two seconds and for two seconds 
to switch off where it goes direct to the quad screen. Other 
units may differ from this so some extra work maybe 
required. The software there will have to be changed to 
accomplish any changes encountered with the hardware. 


Conclusion: 

This idea will work for PAL so the next step is looking at a 
HDMI switcher to see if it can also be done and should have 
audio attached with it. There are SDI switchers available but 
not sure if the same method can be used, the ASI I haven’t 
seen switchers available at any reasonable price. 


The editor would love to receive copy on any other 
experiments in this area, thank you. 


Reference Material 


https://datasheet.octopart.com/TW2824Q-RB-Intersil- 
datasheet-23692105.pdf 


https://www. intersil.com/content/dam/Intersil/documents/tw 
28/tw2835.pdf 
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MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre FEDZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 
BS benrcune 5 -Receina OEE a ie GDM Arn Meir N= nt 


SR (kS) Freq (kHz) . comes 13] NIM : Serit FTS-4334L 
\ wale | TV mode: 
vn MiniTioune Ss ay hear we: 
SR3125 | 12680 MHz Frequency (kHz) 
Freq asked:1268000kHz Freq. set: 1268004 kHz 


o> (aR) 


Q carrer @srR QFol AFPw-4odHm S/NMER 23d Constellations pe voovd: 101332} 
(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 
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What you can't see is an article by a fellow ATV'er. 


Why, well, we don't know. Nobody is telling us what they 
want to see or where there is something interesting that we 
can spread to a wider audience. 


And yes, there is a wider audience. That is well evident by 
the thousands of downloads of this magazine every month. 


But, if you, the reader, don't start helping us, soon there 
wont be a magazine and the ATV part of our hobby will drift 
back into the darkness. 


Oh, there will be the occasional isolated bright spot, but that 
bright spot will be disconnected from the others without the 
flow of information between them that magazines like ours 
provides. 


Club newsletters only go so far, mainly to members in a 
small geographical area, but there may just be that one little 
gem, a spark of an idea, that somebody else is looking for 
hiding there somewhere. 


So please, send us your ideas, your club newsletters, even 
may I dare say it - an article for inclusion in this magazine. 
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Remember, this magazine is for you and it is FREE. 


VIT Character generator 


Written by Trevor Brown G8CJS 


In CQ-DATV Richard VK4XRL had a look at inserting test 
signals into the 25 blank lines at the top of the TV picture. 
The blank lines at the top of the picture were originally left 
blank to give the line oscillator time to recover from frame fly 
back. 


Set manufacturers got over any problems a long time ago. 
Since then the blank lines have been used for Teletext, test 
signals and in the UK for subtitles. Also in the broadcast 
industry they have been used for time code, a digital code to 
identify where the picture were coming within the ITV 
network and one company even had a vertical interval sound 
meter, presumably they suffered arguments as to if they 
were sending the correct levels. Most of these signals were 
removed before transmission to make room for local Teletext. 


I thought we could take Richards design a step further and 
insert a character generator that could display a call sign that 
could be read on a TV set or monitor with the height reduced. 
It's not a new idea, I have seen it used on election nights to 
identify where the remote sources were coming from. In a TV 
gallery one presenter talking to camera with people counting 
votes in the background looks very much like any other and 
some way of identifying where they are might have been 
useful. 


The Hardware 


In this simple design the call sign is stored in an EEPROM. 
The circuit provides a horizontal resolution of 64 pixel blocks 
by vertical 32 pixel blocks. That's sufficient for 9 characters 
across the screen. The design hardware has been kept as 
simple as possible, while retaining the ability to be used with 
any video source. 
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Call Sign In Vertical Blanking 


The circuit uses two 4040 counters, one is column counter 
incremented by a column clock which runs at about 1.5MHz. 
This is used to address the vertical columns of the EEPROM, 
when the count reaches 64, Q6 of the counter goes high and 
stops the clock, which then waits for a TV line sync pulse to 
reset the counter and advance the Row counter. The process 
repeats for the next row of data. 


The TV Row counter advances every two TV lines, so the call 
sign is small and fits into the vertical blanking. When the Row 
counter reaches 32 the TV line sync pulses are stopped by an 
AND gate from advancing the Row count and it then waits for 
the next vertical sync pulse which resets the counter, so the 
process repeats. 
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Avoiding Glitches caused by Ripple counters 


The Row and Column clocks are both 4040 ripple counters 
and these can produce transient invalid counts on their Q 
outputs, due to propagation delays in their design. 


Synchronous counters would have avoided this, but at an 
increased cost. The fix is the D cleanup latch which stores 
data on the clock positive pulses edges only so any glitches 
from the counters are not transferred through to the latch 
output. 


Refresh 
D Latch 
Clock 
Pluses 
dvance 
Column 
Count 


The required frame and TV syncs are stripped from the 
incoming video by an LM1881 sync separator IC. The 
MC14053 and EL2030 combine the data and picture as per 
Richards design in CQ-DATV 62. 


The EEPROM is at the heart of the circuit, with every 
character generator there are choices to make at the design 
stage, the simple generators fall into two design categories 
Bit Mapped and Custom ROM. 


Let's take Custom ROM where somebody has mapped all the 
pixels for you and all you have to do at the character address 
is call up the character. 


CQ-DATV 63 - September 2018 


Always nice to go for the easy option. The first character 
generator I ever designed worked this way. 


The ROM was a 2513 and I used a diode matrix to select the 
characters. Everyone can solder diodes into place, no 
programming, just a bunch of diodes and a soldering iron, 
why do it any other way. If you require keyboard character 
selection then this is really the only way to go unless you 
want to write your own font library for the whole character 
set so they can be keyboard selected and well I wish you luck 
with that one. 


Bit map is a pain and you need to programme every pixel into 
a EPROM or EEPROM and what do you gain. The first gain is 
flexibility, you are not limited to what is in the ROM so you 
are not stuck with pre set ASCII characters, you can have a 
simple LOGO. Also you can programme a MAT ( a shape 
which will cut a clean hole removing picture so the characters 
can be inserted over a black background), often better than 
just sitting the characters on top of the picture. 


These generators use less complex hardware designs. 


The Custom ROM design requires the ROM and a way of 
storing the character selection, in a modern world this means 
memory storage, bit mapped requires only one of these. 


The Bit Map downside is drawing your design on graph paper 
shading in the characters, and then the really painful part, 
converting the drawing to numbers and programming them 
into the EEPROM. Remember you only have to do this once 
and then only for the characters you require. The following 
design is a bit map, so deep breath let's look at the map 


This is best done in Hex and for this design there are three 
number required 01 which is MAT only or a black background, 
03 which is black background and a white character and OO. 


The 01 will be produce a logic 1 at the DO of the EEPROM and 
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an 03 will produce logic 1 at both DO and Di MAT and 
Character. 00 will produce logic 0 at both the MAT and the 
character generator lines. This will result in the normal 
picture content being displayed, this is useful when the 
generator is being held in reset awaiting a line or frame 
pulse. 


So it's good practice to terminate the column data and to fill 
the first two Rows and the last row with 00. The reason for 
two rows at the start is when the frame reset is removed 
there will still be four half line pulses which will offset the 
character rows and so are best blanked out. 


02 will produce a character but without the background hole, 
this sort of defeats one of the advantages of this design, but 
worth knowing there may be an application for this. 

0000 and 0040 best left blank (00) to avoid the half line 
problem 


Yes this could be expanded to produce characters on other 
data outputs of the EPROM , EG 05 for a character on data 
line O02 with a MAT but you need to add in the first character 
data, gets messy maths wise. There is an alternative, you 
can use spare EPROM address lines to switch to a part of the 
EPROM not being used (EG Paging) and well then you can 
just use 01 and 03 for your new Call sign 
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Laying out the EEPROM Data 


I have used G8CJS my own call sign as an example and I 
have set the MAT to cover the unused character spaces (the 
design will cope with 9 Characters. This covers 30 TV lines, 2 
TV lines is one character row. 


For the first 2 rows of the EEPROM I have programmed to 
leave the picture in by programming OO (only there is no 
picture just blank lines). The third Row I have set to MAT 
only. 


The fourth Row starts the characters. The first two squares in 
the matrix are empty so I have put in 01, 01, followed by 
03,03,03 for the top bar of the G four spaces 01,01,01,01 
and then 03,03,03 top of the 8 and so on. Carry on for 63 
spaces and you have the top row, the second row starts at 
0100 


0000 [oofo0 [oo [0 [oo [oo loo/o0;o0 [00 [oof oo | oo] 
0040 [oof 00700 [00700 7 oO ;oo 00 007 00 00 |, 00] on 


0080 Jo1]o1] 01 }o1 | 01 } 01 [o1}o1] 01 | 04} 04} 04 | 01] 
ARES) os os os FENGUEE EE os 03 03 
0100] | al al Sad Siz a 
o140]} i || | lh | oT | SC 
cn Zine ee 
JJ BRR ReE ae 


Programming the EEPROM 


The area available for programming is 64 by 16 (remember 
0000 is a valid location) so cut your graph paper accordingly. 
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LM1881pin 3 vert sync Row Start 
Reset Character Gen 


Those Annoying Half Line pulses that will false clock 
the column counter 


The 16 rows is 32 TV lines so you will need to not use the 
whole of the vertical matrix if you want the finished result to 
not encroach on the active picture. 


This is a littke more than will fit into the 25 blank lines in the 
vertical interval, but you do not have to use all the matrix, 
you always have the 00 option available or you can use the 
MAT to blank out some of the picture. Next time I will start 
the active data at 0080 and move the characters up one row. 


I used Richards combining circuit to add the MAT and the 
characters together. DO switches the Y change over switch 
between black and video, the output Y is then one input to 
the switch X the other is 1volt derived from +5 and the 
switch toggles back between this 1v (peak white ) and the Y 
output which is either black or video depending on the DO 
MAT. 


The incoming video is processed by an EL2090 which has an 
in built DC restorer which is necessary so that the Video MAT 
and the video signal both have the same black levels . This is 
achieved by a sample and hold logic. When the hold logic 
input is set to a logic O during a horizontal sync, the sample 
and-hold amplifier may be used as a general-purpose op-amp 
to null the DC offset of the video amplifier. 
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When the hold input goes to a logic 1 the sample-and-hold 
stores the correction voltage on the hold capacitor to 
maintain DC correction during the subsequent scan line. 


Richard's used bur 
hold pulse.. 


st gate pulses (pin 5 of the LM1881) asa 


characters 


Character and picture combiner 


TRUTH TABLE 


Control Inputs 


-lecee cooole 


ON Switches 
fc 8 Al Mcta0ss8 


ZO YO x0 
ZO YO Xt! 
ZO Yi XO 
ZO Yi Xi 


—~_— =| OOO © 


0 
0 
1 
1 
0 
0 
1 
1 


= © a2 O| a2 © a © 


— 


MC14053 B Truth Table 
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The MC 14053B and the EL2030 both require a -5 supply. 
These can be derived from the MP3200 as per Richard ITS 
generator 


¥ vis % : 
ms ; u vl? t 
Li Ve Vou | +—_+ {IN- OUT 
: ae T 
+¢ cs | Z | ; 9 Cou} 


SS loar i ae ‘ = i i == lor oe | a" | hi 
I ii age! Pag | 


Richards original power distribution from CQ-DATV 62 


Last but not least there are some interesting effects to be 
had by some slight juggling of the counters. The Row counter 
output Q5 that connects to Nand gate and stops the Row 
clock after the last Row count, if moved to Q6 will allow the 
characters to repeat down the screen a further 15 times. This 
makes good use of the MAT signal which has so far being of 
little use only to put a black background over the otherwise 
black vertical blanking. 


The Characters can be vertically enlarged by shuffling the 
EEPROM Lines A6 A7 A8 AQ along the Column Counter to Q2 
Q3 Q4 Q5 or even to Q3 Q4 Q5 Q6 which might have a value 
for ATV contest numbers. 


The Grounded A10 Aii A12 lines on the EEPROM can be used 


to add extra pages to the ROM so that additional Call signs or 
locations can be paged in. 
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The last problem is how to programme the EEPROM or 
EPROM and I could point you to the EPROM programmer in 
the Micro and Television Handbook in the CQ-DATV library, 
but that interfaces to the Sinclair Spectrum and one or two of 
you may have moved on. That also requires that the data is 
entered in Decimal and the table following is in Hex as are all 
the instruction for programming. There are other more 
modern programmers around and this one might be the 


answer. 


Arduino Mega 2560 
4|Z Aem-gZ 


Simple EEPROM 
programmer for the 
— Arduino Mega 2560 


Simple EEPROM Programmer Schematic 
(c) danceswithferrets.org/geekblog/ 
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It's based on one of the Arduino modules and is describe as a 


simple project for reading 28-pin ROMs, and for reading or 
writing 28-pin EEPROMs. It works with the pin out of ROMs 
and EEPROMs like 28c64, 28c128, 28c256, and so on. 


It won't programme EPROMS so not quite up there with the 
Micro and Television Projects Spectrum Programmer, but 
EEPROMS are the way to go, no nasty UV light boxes that 
remind you of the 60's disco's when your white shirt 
positively glowed. 


I have included a github link for the code to run this 
programmer. 


https://www.tindie.com/products/Oddblk/simple-eeprom- 
programmer-shield-for-arduino-mega/ 


https://github.com/oddblk/eeprom-writer 


As a final note I have listed the EPROM data I used to create 


my Call sign in a hope that with CQ-DATV being an electronic 


publication that you could lift the text and use it for 
programming purposes. I realise that my Call Sign may not 
be the one you want to use, although I am personally quite 
happy with it, but it may form the basis of what you require 
and has a value in enabling you to test the hardware. 


The EPROM Data for G8CJS 


0000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 


0040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 
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0080 01 01 01 01 01 O01 O1 O01 O1 O1 O01 01 O01 O1 O1 O01 O1 
O1 0101 01.01-01:01 01 01-01 01:01 01 01.01 01 0101 01 
OL 01,01 0101 01 0101 01 01 0101.01 01/0101. 01 01 01 
OL 0101 01-01-0101 06 


OOCO 01 01 03 03 03 01 01 01 01 03 03 03 01 O1 O01 O1 03 
03.03 01 01 01 01 01-01 0103.01 01.01.03 03.03 01 01 01 
Ol 01-01 01.01 01.01.01. 01 01 01 01 0101 01:01 0101 01 
01 01 01 01 01 01 01 00 


0100 01 03 01 01 01 03 01 01 03 01 01 01 03 O01 01 03 01 
0101-03 01.01.01 01 01. 01-03.01 01 01 01.0101 03:01 01 
01 01 01 01 01 01 01 01 O1 O1 O1 O1 O1 O01 O1 01 01 01 O1 
01 01 01 01 01 01 01 00 


0140 01 03 01 01 01 03 01 O01 03 01 01 01 03 O01 01 03 01 
Of 0103 0101.01 01:01 01 03.01 01:03 01.01.0103 01 O01 
OL 01,01 01:01 01.01 01 01-01 01010101, 01:01 01 01 01 
OL 01 0101 01 01 0100 


0180 01 03 01 01 01 01 01 O01 03 01 01 01 03 01 01 O01 01 
OT 0101.01-01:01.01 01.0103 01.01 03 010101 01 01 01 
OL 01,01 0101 01 0101 01 01 01 01.01-01/071.01 OL OL U1 
01 01 01 01 01 O01 01 00 


01CO 01 03 01 O1 01 O01 01 O1 03 01 O01 01 03 01 01 O1 O1 
OL01 01 01-01 01 01:01 0103.01 01.01 01:01 01 01.01 G1 
OL OL 01 01.01.01: 0101.01 01-0101 0101 01 010101 01 
01 01 01 01 01 01 01 00 


0200 01 03 01 01 01 01 01 O1 01 03 03 03 01 01 01 03 01 
OL.OL-01 01.01.01 01:01 01-03. 01.01-0103 03 03 OL 01 01 
01:01:01 01 01 01 01 01 O01 01.01 01.01 01.01.01 O01 :01 01 
O1 0101 01-01-0101 00 


0240 01 03 01 01 03 03 01 01 03 01 01 01 03 01 01 03 01 
OL 01-01 0101 01:01 0101.03.01 01 01 01.0101 01:03 01 
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OL 01 0101 01 01 01 01.01 01-01-01 01 01 0101 01 01.01 
01 01 01 01 01 O01 01 00 


0280 01 03 01 01 01 03 01 01 03 01 01 O01 03 01 01 03 01 
01-01 01 01 0101.01 01.01 03-01 0101.01 01 01 01 03 G1 
01.01.0101 O01 01.01 01,0101 01:01 01:01 07-01, 01 01 O1 
01 01 01 01 01 01 01 00 


02CO 01 03 01 O01 01 03 01 O01 03 O1 01 01 03 01 01 03 O1 
0101, 0101 01 01-01 01.0103 01:01 O01 :01,01 01,01 03 01 
OL 0101-01-01 01, 01 :01-01 01. 01.01.0101 01 01 0101-01 
01 01 01 01 01 01 01 00 


0300 01 03 01 01 01 03 01 01 03 01 01 O01 03 01 01 03 01 
OL 01 03 01.0103 0101-01. 03 01:01 03:01 0101.03 01 01 
01 01,0101 01 01-0101 01 01:01 01.0101 01 01 0101.01 
01 01 01 01 01 O01 01 00 


0340 01 01 03 03 03 03 01 01 01 03 03 03 01 01 O01 01 03 
03-03-01 01,01 01.03:03 03.01 01.01 01:03 03:03 01 01/01 
OL-01 0101. 0101.01 01 OL 01.01 0101.01 0101 01 01.01 
01 01 01 01 01 O01 01 00 


0380 01 01 01 01 01 01 01 01 O01 01 O01 01 O1 01 01 01 01 
01.01 O01 01.0101, 0101-01 0101-01 01 01 01-01 01 01.01 
O101 01 01,01 01.01 01 01 01.01 01 010101 01,01 01 01 
01 01 01 01 01 O01 01 00 


03CO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 


00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 


Continued next page... 
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@ DKARS MAGAZINE 


Wordt de 
stichting DKARS 
een vereniging? 


Lees er meer over op pagina 9 


En verder nog dit nummer onder andere: 
- De uitslag van de vierde Dutch Kingdom Contest op 2 en 3 juni! 
- De 2 meter convertor anno 1983 


- Eindelijk een gepersonaliseerde HAM klok 


En nog heel veel meer! 


DKARS-Dutch Kingdom Amateur Radio Society 


DKARS-Dutch Kingdom Amateur Radio Society 
ray are! Augustus 2018 _editie 43 


Check out the DKARS website at:- 
http://dkars.nl/ 


ao 
af 
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VMIX Matrix 16 Way Keypad Controller 


Written by Mike Stevens G7GTN 
Introduction 


As we know we can control the VMIX Software using shortcut 
keys as in from our desktop PC Keyboard. We can also use 
external control via various means. If money is not an object 
we can purchase one of the readymade solutions. In previous 
magazine articles we looked at adding a shift register to 
encode up to 8 push buttons. In that incarnation we used an 
ATTINY85 and the ability to communicate via USB. 


In this project use is made of a 16 key matrix 
pad to provide 16 buttons we can assign. The 
keypad is read via I2C, this provides the 
ability to add extra keypads on different 
addresses if desired for your application. A 
small pre-assembled module can be obtained 
from eBay (or similar sites) containing a 
PCF8574, these cost just over £1 each and 
aay worth having a few in your parts stock. 


The Micro controller is changed for an Ardunio Pro-Micro 
based on a MEGA32U4 which allows us a little more scope for 
some later additions. 


CO OO Or or YO 


RAH GND RST UCC A3 A2 Al A@ 15 14 16 10 


(ome 


GND_GNO 2 


, 1c 
o |e 
rae 
pi 
oO 
s 
ae 
3 
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Different PCF8574 I/O Expander modules 


The whole concept is based on the ability of the PC to see this 
as a USB Human Interface Device (HID) which for us just 
means a standard keyboard protocol. 


The matrix keypad used has an eight way connector, pin 
numbers are indicated on the plastic shell if you look very 
closely. 


Knowing this Pin 1 goes to port PO on the I/O expander. That 
completes the hardware setup. Next you need to provide a 
supply of +5V and off course also the data connection to the 
I2C Pins. SCL goes to PIN 3 on the Ardunio Pro-Micro, with 
SDA going to PIN 2 


You need to set up an I2C Address (using either the pin 
header blocks or DIP Switch) within the software we can run 
a small bus scan to 9600 baud serial terminal to determine 
what address we have selected. 


With this information we can assign the hexadecimal address 
as seen within the code, as already hinted at you could run 
two instances of the keypad decoder library at a different 
address to add additional keypads. 
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Whilst I used one of my own custom development type PCB’s 
since these were already sat here, there are no construction 
requirements. You can use your own creativity on your build, 
after all we just need four connections (Power and I2C back 
to the Ardunio Pro-Micro) If you wish a small section of 
stripboard or similar and some female headers would allow 
you to re-use the Ardunio module in other things if required. 
The Matrix keypad has an adhesive peel off backing so 
mechanical mounting is made very simple on your chosen 
type of enclosure. A small slot to pass through the 8 way 
female socket is the only requirement. 


> 


The Ardunio IDE requires that you download and install the 
software keypad library from the github link given. Each 
individual key sends a VMIX Control key combination, in my 
example I have used (CTRL-A to CTRL-P) which you can 
change to send your own required shortcut. From the VMIX 
shortcut section you match up the function you wish to 
perform, that is where you create your custom settings. A 
small tutorial video is linked where this is described in detail 
if you need this assistance. For reference the module type 
you need to select from the Ardunio IDE is called a Genunio 
Micro. The required source code can be downloaded from the 
Magazine software download area. 


Internet References 
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One from the Vault 


One from the vault is a new addition where we look back at 
some of the past articles. 


Teletext Pattern Generator 


This first circuit was not designed for CQ-DATV, it was put 
together by Trevor before this publication had been even 
thought of. Like all good circuits it was designed out of 
necessity to support an ATV display in Scotland. 


Short of working kit to display, it came down to what can you 
put together on a very tight schedule, which from memory 
was only a few days. The circuit uses two of the three chips 
that make up a teletext display and were called TIC TAC and 
TROM. The design used external RAM memory which would 
normally be refreshed with the data from the selected 
Teletext page. This was replaced by a an EPROM. The map 
was also redesigned to save on components as it no longer 
had to comply with a rigid design format. 
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Teletext is 40 characters across the screen and then where 
one line finished in memory the next one starts. The 
economy of chips left a little blank space in the EPROM which 
could not be accessed by the revised counters, but this was 
not a problem there was an abundance of space in the 
EPROM. 


The RGB output was used to drive a TV with a SCART input 
and later a PCB design was added. The circuit became very 
popular and many different EPROM designs appeared in many 
of the subsequent publications. 


It goes without saying it will 
only display Teletext 
characters which were hard 
programmed in the EPROM 
Memory. 


TELEVISON REPEATER 


The most famous design was 900ft AGL 
the screen transmitted by ai 
GB3ET, the Emley Moor ATV 


repeater, which sadly is no 
more, but for several years 
sat at the top of a 1200ft TV 
Tower and could be received 
all through Yorkshire. 


This was initially 
programmed with an Ident 
Screen and a K as an invite 
to others to join a QSO. 
These were simply switched 
between by paging the spare 
address lines of the EPROM. 


The full story behind GB3ET can be read in CQ-DATV issue 9 
https://www.cq-datv.mobi/9. php 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last Friday of the month. The 
cut-off day for submissions/corrections/alterations is 5 days 
before the Friday of publication. 


Issue 
October 


MUCH BETTER 


IF YOU HAVE A PROJECT IDEA OR PROPOSAL | 
PLEASE CONTACT MAGAZINE EDITOR 


pditor@cq-datv.mobi 


1 To 
smal 


Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 
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Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


IARU Region 1 ATV Contest 2018 Results 


The IARU Region 1 ATV Contest was held on 9/10 June 2018. 
One hundred entrants from 8 countries competed using all bands 
from 432 MHz to 76 GHz. 


The overall winner (for the second year running) was Francesco 
IK3HHG. The best DX was a 70 cm ATV Contact between Rolf 
F9ZG and Jean-Claude F1AHR at 449 km. 


It was good to see an increase in participation from last year (82 
to 100) and also that there were entries on 47 GHz and 76 GHz. 


Full results are presented in the following pages. Please don’t forget next year’s 
IARU ATV Contest on 8/9 June 2019. 


Dave, GBGKQ 


Participants in the IARU 
ATV Contest June 2018 


Overall Rankings 


1 | IK3HHG JNE5AW | 23450 
2 |pPE1ezU | yo22LE | 18984 
3 |PE1ASH | Jo22KF | 11528 
4 | PAOBOJ | JO210N | 11194 
5 |MODTS ge 10000 
6 | G8GTZ ets 9601 
7 | G8GKQ Sane 8616 
8 |PAIRHQ | JO22MD | 8330 
9 GiLPS IO94EQ_ | 7269 
10 | Gwacewir | 1083FD | 6940 
11 | F9ZGIP IN88RH__ | 6575 
12 | PE2TV JO32GH_| 5996 
13. | G3NwRiP_ | 1084mL_ | 5650 
14 |Iweocn __| JN72BD_ | 4890 
15. | IV3WSJ JN65VO_ | 4838 
16 |PE1mz | Jo21DU_ | 4269 
17. | PA3CRX ene 3933 
18 | M1EGI ieee 3764 
19 | F5AGO JNO6DP_ | 3646 
20 | PAOT JO33JC_ | 3577 
21 | PA3CWS oe 3424 
22 |Iw6ATU __ | JN63QN_| 3372 
23 | PA3DLJ Jo20vw_ | 3370 
24 | PE1RQM | JO22RD | 3302 
25 |PEiMPZ | JO22NB_ | 3265 
26 | PEicvs | so22KG_| 3223 
27 | G8AGN eee 3150 
28 | IW3RMR | JN66OF | 3024 
29 | F4BNF INg8JW__ | 2829 
30 | F6AQO JN18EK | 2730 
31 | G7AVU 10930 | 2664 
32 | PA7HV Jo21TK | 2640 
33 | PA2TG JO22FE_ | 2467 
34 | F6BGR yooosc | 2178 
35_| FICSY JNO3SK_| 1894 
36 | IKZERO JN65CL | 1880 


37 | GoaATw__| 1093UL_| 1830 
38 | FAAIW JNOGER | 1766 
39 | PE1APH | yo21xM | 1725 
40 |HB9IAM | JN36BF | 1710 
41 | IW6CHN | JNe2sw | 1684 
42= | GOHIK ossiE. | 1650 
42= | MOKPW ie 1650 

JO22QE 
44 | PC2F JO22QF | 1648 
JO22RG 
45 |F6ESU | JN1900 | 1572 
46 |PAiAs | so20xw | 1450 
47 | PE10LR_ | JO24UN | 1406 
48 | G3KIX | joogry | 1358 
49 | GaFVP iette 1272 
50 | w4arq_ | JN54LK | 1084 
51 | I2MUT JN55FJ | 1080 
52 | \wacpp | un44axt | 1012 
53 | I2CIC JN55FC | 988 
54 | G4LDR | joerg, | 920 
55 | FEFZU IN99SH_ | 852 
56= | IZ3ALW | JN6SEP_ | 779 
56= |IZ3NVR | JNGSEP_ | 779 
58 | IK6EDTA | JN72BL_ | 703 
59 |G4BvK | 1081RK | 678 
60 |FIAEA | JNI7TR | 666 
61 |PAZMUP | JO220< | 650 
62= |DK7UP _| JO30NI_| 630 
62= |Dc8uG _| JO30UH | 630 
64 | HB9AFO | JN36GN | 620 
65 | IK2axv__| JN55AO | 512 
66 |PAORWE | JO22HC | 499 
67 _| I8Gxc JN6SDR | 420 
68 | 1Z3CLH | JN6SCN | 396 
69 | SAoBpc | soseTF | 340 
70 |IZ6MVK | JN72BJ | 336 
Continued... 


71= | G6OXW 


lO83WK_ | 330 


71= | G8AFC/P 


1IO83RO_ | 330 


73. | G4GUO 


lIO9OST | 328 


74 | G4KLB 


IO9OBR_| 326 


75 | GBEOP 


1IO93EQ | 316 


76 | SMOOFV 


JOQIAI 
JO89XI 


17 IW6NOD 


JN72HD | 287 


78 =| G7JTT/P 


lIO80WX | 260 


79 | SMOVPJ 


JO89VK | 252 


80 | SMOWLL 


JO89WEF | 224 


81 G6AUR/P 


lO81UL_ | 216 


82 | PA3GNZ 


JO22NB | 215 


83 | GISVAF/P 


1IO74EQ | 210 


84 | IU3IOU 


JN65AT | 186 


85 | SAOCCA 


JO89XG | 170 


86 | PA1G 


JO22HH | 162 


Band Winners: 


70cm 


F9OZG/P 


5803 


23cm 


IK3HHG 


5920 


13 cm 


PE1EZU 


8305 


9cm 


GW4CBW/P 


1540 


6cm 


IK3HHG 


4260 


3cm 


IK3HHG 


6655 


1.2 cm 


G8GTZ/P 


2110 


0.6 cm 


PE1CVJ 
PE1ASH 


40 


0.4 cm 


G4LDR 
G8GTZ 


140 


Country Winners: 


Italy 


IK3HHG 


23450 


Netherlands 


PE1EZU 


18984 


UK 


MODTS 


10000 


France 


F9OZG/P 


6575 


Switzerland 


HB9IAM 


1710 


Germany 


DK7UP 


630 


DC8UG 


630 


Sweden 


SAOBDC 


340 


Spain 


EA7KA 


120 


EA7GLU 


120 


87_ | Gi7ucwiP | 1074DQ_| 160 
88 | IeDQD JN72CL | 152 
89 | PA1EBM | yo2z0xw | 130 
90= | EA7KA | imsesu_ | 120 
g0= | EA7GLU_| Ims6su_| 120 
92 | PE1xi | yo20vx | 90 
93 | 1ZePNK | JN630M | 56 
94= | EA7EAH | Ims6su_| 40 
94= |EA7cU __| ims6su_ | 40 
96 | 2Eoxay/P | 1092IR | 35 
97 | I6CXxB JN63RO | 32 
98 | MOYDH | joasai. | 30 
99 | wamBA | uN55GJ | 28 
100 |G7MEG __| 1082WO | 15 

Notes: 


1. There are some very minor 
inconsistencies in the scores caused 
by the varied use of 6, 8 and 10- 
character locators. Where possible, | 
have equalised positions, even if the 
scores are a few points different. 


2. The best DX columns may 
occasionally record contacts that were 
attempted, but not achieved. This 
does not affect the points or the 
rankings. 


3. Thanks to Hans PAOWYS for the 
excellent scoring software and to Chris 
PA3CRxX for his help and advice. 


4. Please send future logs to 


IARU_ATV@uba.be 


Dave, G8GKQ 


70 cm Results 


1 FOZG/P | 5803 F1AHR IN94VO 449 
2 F5AGO 3082 F1CYS JNO3SK 370 
3 F4BNF 2829 F5AGO JNO6DP 278 
4 F6AQO 2730 F9OZG/P IN88RH 363 
5 F6BGR 2178 F9ZG/P IN88RH 357 
6 F1ICSY 1894 F1AIW JNO6ER 377 
7 F1AIW 1766 F1CSY JNO3SK 377 
8 F6ESU 1572 F9ZG/P IN88RH 443 
9 PE1EZU_ | 966 PAOT JO33JC 158 
10 PAOBOJ | 948 PAOT JO33JC 202 
11 F6FZU 852 F9OZG/P IN88RH 189 
12 G8GKQ/P | 816 G4GUO |O90ST 119 
13 F1AEA 666 F6ESU JN1900 211 
14 G8GTZ/P | 573 G8GKQ/P_| l|O8OWP 85 
15 PE2TV 537 PE1JMZ_ | JO21DU 162 
16 PE1JMZ_ | 461 PE2TV JO32GH 162 
17 PAOT 391 PAOBOJ | JO210N 202 
18 PA7HV 390 PA1AS JO20XW 60 
19 G4GUO__| 328 G8GKQ/P_| lO8OWP 119 
20 HB9IAM | 286 HB9AZN/p | JN36GU 77 
21 PA3DLJ__| 279 PE10OLR_ | JO21UN 70 
22 G7JTT/P_ | 260 G4BVK 1081RK 59 
23 PA2TG 255 PE2TV JO32GH 142 
24 G4KLB 246 G8GTZ/P_ | 1081QF 76 
25 G4BVK 238 G8GKQ/P_| |O80UU 68 
26 PE1APH | 221 PA3DLJ JO20VW 68 
27 G1LPS 210 MODTS/P_ | lO94MJ 54 
28 PE10OLR_ | 206 PA3DLJ JO20VW 70 
29 MODTS/P_| 204 G1LPS 1IO94EQ82 52 
30 PE1ASH_ | 190 PAOBOJ | JO210N17JV_ | 74 
31 PA1AS 177 PA7HV JO21TK 60 
32 HB9AFO | 130 HB9IAM | JN36BF 49 
33 PA1RHQ | 102 PA2TG JO22FE 38 
34 PE1CVJ | 65 PA1RHQ_ | JO22MD14UR | 19 
35 PA3CRX_ | 64 PE1ASH | JO22KF400E | 35 
36 PA1G 54 PE1EZU | JO22LE930W | 27 
37 PC2F 52 PE1EZU | JO22LE930W | 26 
38= PE1MPZ | 50 PE1ASH | JO22KF400E | 23 
38= PA7ML/P_ | 50 PE1EZU | JO22LE 25 
Continued .... 


70 cm Results Continued 


40= DK7UP 42 DC8UG | JO30UH | 42 
40= DC8UG 42 DK7UP JOSONI | 42 
42 PE1JXl 18 PA1AS JO2Z0XW | 13 
43= EA7GLU_ | 10 EA7KA IM86SU_| 5 
43= EA7KA 10 EA7GLU | IM86SU | 5 
43= PA1EBM | 10 PA1AS JO20XW | 5 
43= MOYDHI/P | 10 G3UKVI/P | lO82QL_ | 5 
47 G7MEG 5 MOYDH lO82WO | 5 


23 cm Results 


i IK3HHG _ | 5920 IW6ATU__| JN63QN 284 
2 PE1EZU_ | 4578 PAOT JO33JC 158 
3 PA1RHQ | 3858 PAOT JO33JC 160 
4 PAOBOJ | 3716 PAOT JO33JC 202 
5 IW6ATU _ | 3372 IW3RMR_ | JN66OF 297 
6 IW6OCN_ | 3350 IW3RMR_| JN66OF 459 
7 PAOT 3186 PAOBOJ | JO210N 202 
8 IW3RMR_ | 3024 IW6OCN | JN72BD 459 
9 PE1ASH_ | 2988 PA3DLJ | JO2Z0VW 155 
10 PA3CWS | 2504 PA3DLJ | JO2Z0VW 139 
11 PE2TV 2404 PAOBOJ | JO210N 124 
12 G7AVU 2284 G1LPS IO94EQ 153 
13 MODTS/P | 2206 G7AVU 10930J 112 
14 PA3DLJ__| 2186 PE1ASH_ | JO22KF 157 
15 PA7HV 1750 PAOT JO33JC 201 
16 PE1APH_ | 1504 PE1ASH_ | JO22KF400E | 108 
17 G1LPS 1424 G7AVU 10930J 153 
18 PA2TG 1302 PE1NKT | JO33EE 170 
19 PE1JMZ | 1088 PE2TV JO32GH 162 
20 IW4APQ__| 1084 IKSHHG | JN6E5AW 187 
21 IW4CPP_ | 1012 IK2AXV___| JN55AO 88 

22 PA1AS 978 PE1EZU | JO22LE 155 
23 M1EGI/P_ | 974 MODTS/P._ | 1|O94MJ 110 
24 G8GKQ/P | 880 G8GTZ/P_| |O90LX 85 

25 G8GTZ/P | 828 G8GKQ/P | lO8OWP 85 

26 PE1RQM | 812 PAOBOJ | JO210N17JV | 65 

Continued..... 


23 cm Results continued 


27 F9ZG/P Tie F5AGO JNO6DP 282 
28 I2MUT 760 IW4CPP __ | JN44XT 76 
29 PE1OLR_ | 700 PA1AS JO20XW 72 
30 IW6CHN _ | 684 IW6OCN _ | JN72BD 100 
31= I2CIC 668 IW4APQ _ | JN54LK 84 
31= PE1CVJ | 668 PAOBOJ | JO210ON17JV | 81 
33 IV3WSJ | 608 IKZHHG | JN65AW 141 
34 F5AGO 564 F9ZG/P IN88RH 282 
35 PE1MPZ_ | 540 PE1CVJ | JO22KG16ST | 30 
36 IK2AXV 512 IW4CPP | JN44XT 88 
ar G4BVK 440 G8GKQ/P_| lO80UU 68 
38 PA3CRX_ | 404 PE1ASH | JO22KF400E | 35 
39 G3KJX/P__| 368 G1LPS 1O94EQ 40 
40 SAOBDC_ | 340 SMOOFV_ | JO99AI27 27 
41 G8EOP 316 G7AVU 10930J 64 
42 SMOOFV_ | 306 SAOBDC _ | JO89TF70 27 
43 IK3ERO | 290 IK3HHG | JN65AW 53 
44 G3NWRIP | 280 G3ZGZ 1083LU 70 
45 SMOVPJ | 252 SAOBDC __ | JO89TF70 26 
46 PC2F/P2 | 236 PE1EZU | JO22LE930W | 33 
47 SMOWLL | 224 SMOVPJ_ | JO89VK33 21 
48 G6AURIP_ | 216 G8GTZ/P_| 1081QF 36 
49 G4FVP 212 MODTS/P_ | |O94DF 34 
50 IZ3CLH 176 IKZ3HHG | JN65AW 44 
51 SAOCCA | 170 SAOBDC __| JO89TF70 19 
52= DC8UG 168 DK7UP JO30NI 42 
52= DK7UP 168 DC8UG__| JO30UH 42 
54= PAORWE_ | 164 PA1RHQ_ | JO22MD14UR | 25 
54= IZ3NVR 164 IKZHHG | JN6SAW 41 
54= IZ3ALW 164 IKZHHG — | JN65AW 41 
57 HB9IAM | 154 HB9AZN/p | JN36GU 77 
58 IGEDQD 152 IW6OCN __ | JN72BD 38 
59 IKEDTA 148 IW6OCN _ | JN72BD 37 
60 I3GXC 120 IK3HHG | JN65AW 30 
61 IU3IOU 116 IK3ERO JN65CL 39 
62 PA1G 108 PE1EZU | JO22LE930W | 27 
63 PA7ML/P_ | 100 PE1EZU | JO22LE 25 
64 IW6NOD | 82 IW6OCN _ | JN72BD 41 
65 G4KLB 80 G8GKQ/P_| l|O8OWP 20 
Continued.... 


23 cm Results continued 


66 PE1JXI | 72 PA1AS | JO2Z0XW | 13 
67= EA7KA | 60 EA7GLU | IM86SU_ | 5 
67= EA7GLU | 60 EA7CU_ | IM86SU_ | 5 
69= IZ6MVK_ | 56 IW6OCN | JN72BD | 28 
69= IZ6PNK_ | 56 IW6ATU | JNG3QN | 14 
71= EA7EAH | 40 EA7KA IM86SU_ | 5 
71= EA7CU_ | 40 EA7GLU | IM86SU_ | 5 
73 I6CXB 32 IW6ATU | JN63QN | 8 
74 IW2MBA | 28 I2MUT JN55FJ | 7 
15= PA1EBM | 20 PA1AS | JO2Z0XW | 5 
15= MOYDH | 20 G7MEG | lO82WO | 5 
a G7MEG _| 10 MOYDH_ | lO82WO | 5 


13 cm Results 


il PE1EZU | 8305 PA3GCN_ | JO32MG 139 
2 IK3HHG | 6615 S58RU JN65WM 150 
3 PAOBOJ | 5545 PE2TV JO32GH 124 
4 PE1ASH_ | 4290 PA3DLJ JO20VW 155 
5 PE2TV 3055 PAOBOJ | JO210N 124 
6 PA1RHQ | 3010 PE1DWQ_ | JO22VW 103 
7 PE1JMZ_ | 2720 PE2TV JO32GH 162 
8 PE1RQM | 2490 PE1DWQ_ | JO22VwW 92 
9 PE1MPZ | 2150 PE1DWQ_ | JO22VW 109 
10 PA3CRX_ | 1660 PE1DWQ_ | JO22VW 90 
11 PE1CVJ | 1530 PAOBOJ | JO210N17JV | 81 
12 IV3WSJ | 1410 IKSHHG __| JN6SAW 141 
13 G8GTZ/P | 1400 G8GKQ/P_| l|O8OWP 85 
14 G8GKQ/P | 1330 G8GTZ/P_ | IO90LX 85 
15 IW6OCN | 1170 IW6CHN _ | JN62SW 100 
16 GiLPS 1050 MODTS/P_ | 1O94MJ 54 
17= HB9IAM_ | 1020 HB9AZN/p | JN36GU 77 
17= MODTS/P | 1020 G1LPS 1I094EQ82 52 
19 IW6CHN__| 1000 IW6OCN _ | JN72BD 100 
20 PA3DLJ | 905 PE1ASH _ | JO22KF 157 
21 PA3CWS | 750 PE1DWQ_ | JO22vVW 87 
22 PA2TG 740 PA1RHQ_ | JO22MD 40 
23 PC2F/P2 | 590 PE1EZU | JO22LE930W | 33 
Continued.... 


13 cm Results continued 


24 IK3ERO_ | 530 IK3HHG_ | JN65AW 53 
25 PA7HV | 500 PAOBOJ | JO210N17JV_ | 35 
25 PE1OLR | 500 PAOBOJ | JO210N 35 
27 DC8UG_| 420 DK7UP | JO30NI 42 
27 DK7UP | 420 DC8UG | JO30UH 42 
29 PAORWE | 335 PA1RHQ | JO22MD14UR | 25 
30 IZ6MVK__| 280 IW6OCN | JN72BD 28 
31 HB9AFO | 245 HB9IAM_ | JN36BF 49 
32 PA1AS _ | 220 PA3DLJ | JO2Z0VW 2 
33 IW6NOD | 205 IW6OCN | JN72BD 41 
34 IKEDTA_ | 185 IW6OCN | JN72BD 37 
35 I3GXC 150 IK3HHG_ | JN65AW 30 
36 PA1EBM | 50 PA1AS | JO2Z0XW 5 
9 cm Results 


1 GW4CBW/P | 1540 G3NWR/P 1O84ML 154 
2 G3NWR/P 1530 GW4CBW/P | lO83FD 153 
3 G1LPS 1345 MODTS/P lIO94MJ 54 
4 G8GTZ/P 1330 G8GKQ/P lO8OWP 85 
4= G8GKQ/P 1330 G8GTZ/P IO9OLX 85 
6 MODTS/P 1190 G1LPS lIO94EQ82 52 
7 PE1EZU 615 PA3CRX JO22QE51EF | 26 
8 PA3CRX 465 PE1ASH JO22KF400E | 35 
i) PE1ASH 345 PA3CRX JO22QE51EF | 35 
10 G4FVP 320 MODTS/P 1IO94DF 53 
11 PE1CVJ 230 PE1EZU JO22LE930W | 15 
12 G3KJX/P 200 G1LPS IO94EQ 40 
13 PA7ML/P 125 PE1EZU JO22LE 25 


6 cm Results 


1 IK3HHG 4260 S58RU JN65WM 150 
2 MODTS/P 3950 G8AGN/P IO93FF40 138 
3 GW4CBW/P | 3860 G3NWR/P 1O84ML 154 
4 PE1EZU 3645 PE1NKT JO33EE 145 
5 G8AGN/P 3150 MODTS/P lIO94MJ 138 
6 M1EGI/P 2790 G4FVP/P 1094GQ 136 
7 G3NWR/P 2310 GW4CBW/P | lO83FD 153 
8 G1LPS 1950 MODTS/P lIO94MJ 54 
) G8GTZ/P 1890 G8GKQ/P lO8OWP 85 
10 GOATW 1830 M1EGI/P IO93FL 83 
11= MOKPW/P 1650 GW4CBW/P | 1O83FD 116 
11= GOHIK/P 1650 GW4CBWIP | 1083FD 116 
13 G8GKQ/P 1600 G8GTZ/P IO9OLX 85 
14 IV3WSJ 1410 IK3HHG JN65AW 141 
15 PE1ASH 1380 PE1NKT JO33EE 149 
16 PA3CRX/P___| 930 PE1ASH JO22KF400E | 23 
17 PA1RHQ 815 PAOBOJ JO210N17JV_ | 64 
18 PC2F/P2 770 PE1EZU JO22LE930W | 33 
18 PAOBOJ 665 PE1EZU JO22LE930W | 69 
20 G4FVP/P 570 MODTS/P lIO94MJ 46 
21 IK3ERO 530 IK3HHG JN65AW 53 
22= IZ3NVR 410 IK3HHG JN65AW 41 
22= IZ3ALW 410 IK3HHG JN65AW 41 
24 G3KJX/P 790 G1LPS lIO94EQ 40 
25= IW6OCN 370 IKEDTA JN72BL 37 
25= IK6EDTA 370 IW6OCN JN72BD 37 
27= G6OXW 330 G8AFC/P 1O83RO 33 
27= G8AFC/P 330 G6OXW lO83WK 33 
29 PE1MPZ 275 PE1ASH JO22KF400E | 23 
30 PA7ML/P 250 PE1EZU JO22LE 25 
31 PE1CVJ 230 PE1EZU JO22LE 15 
32 PA3GNZ 215 PE1EZU JO22LE930W | 16 
33 GI3VAF/P 210 GIOGDP/P lIO74BR40KS_| 15 
34= PA3CWS/P_| 170 PA3CRX/P__ | JO220F 17 
34= PA2TG 170 PE1EZU JO22LE 34 
36 GI7UGV/P 160 GIOGDP/P lIO74BR40KS_| 10 
37 2EOXAY/P 35 G8DKC/P 1IO92HQ 7 


3 cm Results 


1 IK3HHG 6655 S58RU JN65WM 150 
2 PE1ASH 1895 PE1NKT JO33EE 149 
3= GW4CBW/P | 1540 G3NWR/P 1O84ML 154 
3= G3NWR/P 1530 GW4CBW/P | lO83FD 153 
5 IV3WSJ 1410 IK3HHG JN65AW 141 
6= G8GTZ/P 1330 G8GKQ/P lO8OWP 85 
6= G8GKQ/P 1330 G8GTZ/P IO9OLX 85 
8 MODTS/P 930 G1LPS lIO94EQ82 52 
) G1LPS 780 MODTS/P lIO94MJ 54 
10 PA1RHQ 545 PAOBOJ JO210N17JV_ | 64 
11 IK3ERO 530 IK3HHG JN65AW 53 
12 PE1EZU 485 PA7ML/P JO220A 23 
13 G7AVU 380 G6ZVE lO93IF 38 
14 I2CIC 320 I2MUT JN5S5FJ 32 
14 I2MUT 320 I2CIC JN55FC 32 
16 PAOBOJ 320 PE1RHQ JO22MD14UR | 64 
17 PE1MPZ 250 PE1ASH JO22KF400E | 23 
17 HB9IAM 250 HB9AFO JN36GN 50 
19 HB9AFO 245 HB9IAM JN36BF 49 
20 PE1CVJ 230 PE1EZU JO22LE930OW | 15 
20 IZ3CLH 220 IK3HHG JN65AW 44 
22 IZ3NVR 205 IK3HHG JN65AW 41 
22 IZ3ALW 205 IK3HHG JN65AW A 
24 G4FVP 170 MODTS/P 1O94DF 34 
25 I3GXC 150 IK3HHG JN65AW 30 
26 PA7ML/P 125 PE1EZU JO22LE 25 
27 PA1AS 15 PA1EBM JO20XW 5 
28 IU3IOU 70 IK3HHG JN65AW 14 
29 EA7GLU 50 EA7KA IM86SU 5 
29 EA7KA 50 EA7GLU IM86SU 5 
29 PA1EBM 50 PA1AS JO20XW 5 
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1.2 cm Results 


1 G8GTZ/P__| 2110 G8GKQ/P_| |O8OWP 85 
2 G8GKQ/P__| 1330 G8GTZ/P | IO90LX 85 
3 G4LDR/P __| 780 G8GTZ/P_ | 1|O81QF 64 
4= G1LPS 510 MODTS/P_ | |O94DF 51 
4= MODTS/P__| 500 G1LPS IO94EQ82 50 
6 PA3CRXI/P | 410 PE1ASH JO22KF400E | 23 
7 PE1ASH 400 PA3CRX/P_| JO22OF43TW | 23 
8 PE1EZU 390 PE1CVJ JO22KG16ST | 15 
) PE1CVJ 230 PE1EZU JO22LE930W | 15 


0.6 cm Results 


1 


PE1CVJ 


40 


PE1ASH 


JO22KF400E 


2 


PE1ASH 


40 


PE1CVJ 


JO22KG16ST 


0.4 cm Results 


G4LDR 


G8GTZ/P 


1O91LX 14 


G8GTZ 


G4LDR/P 


IO9OLU 14 
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Editorial 


Welcome to CQ-DATV 64. Publishing a monthly magazine is a 
double edged sword in that it provides an opportunity to 
update you on what is happening on the ATV scene with news 
that would start to look stale if we had stayed as a quarterly 
publication. 


The down side is the pressure it puts on our volunteer 
workforce to source and edit the material into the multi 
formats we publish. The material is the most difficult to 
source or to ask our staff writers to create, so we have yet 
again to say - if you want this magazine to continue we 
need your input! It does not have to be a heavy 
constructional article, even though these are most welcome, 
but just a report on the activity where you live and perhaps a 
picture of your kit. 


CQ-DATV was launched as a platform for exchanging ideas 
from enthusiasts around the world. Like all platforms it has 
had its highs and lows. The logic of producing this magazine 
free of charge may have been revolutionary at the time, but 
it is hard to justify anything but, in the world of electronic 
publishing and volunteers that work without any 
remuneration. 


I knew had forgot to send 
» my latest article. 


Oops............ but wait 


There is a different method 


editor@cq-datv.mobi 


CQ-DATV 64 - October 2018 


So please remember it takes only a few minutes to sit down 
and write a few words and take an accompanying picture, but 
it is the life blood of this magazine. 


In this issue our news department have cast their net far and 
wide with stories from Jim KH6HTV about an ATV repeater in 
Boulder County, Ken W6HCC has sent in his updates to DATV 
Express and we have an interesting story about equipping a 
sub-orbital rocket with TV cameras and a link so you can see 
the launch, along with a story about live streaming a TV 
production from the Ross Revenge all about Radio Caroline ( 
Ok most of the production team grew up in the age of Pirate 
Radio ships, if you didn’t ask your parents or perhaps 
grandparents). 


Moving on from news to articles, we start with a report by 
Rudi Pavli¢ sS8ru about the first 10GHz DVB-T ATV contact in 
Slovenia. 


Richard, VK4XRL, has written another addition of digital world 
looking at domestic kit for DVB-S2 reception of ATV. 


Trevor has been looking back on the story behind a story we 
published in CQ-DATV 63 about the Ampex sign coming down 
in Redwood City. 


Jim, KH6HT, has been investigating RF amplifier output power 
for various modulations including DATV. 


John G3RFL has found a DIY PCB toner transfer (no heat!) 
and Etching method. It would seem that photosensitive 
coated PCB materials are getting too expensive and John has 
a quick and easy solution for avoiding the light box, film and 
the expensive coated PCB. 


The team have also added a long lost SSTV book to our 
library. We hope to expand the Archive section in the coming 
weeks by including other long lost publications. 


Page 2 


So please keep checking https://www.cq- Nr.189 
datv.mobi/ebooks.php#vintage. 50. Jahrgang 
2. Quartal 2018 


EURG,- SFRB.50 US$ 6, 


Something that did not make it into this issue is the Ancona ; 
ATV contest so please, if you took part, we would love a Zeitschrift fiir Bild- und digitale Daten-Ubertragung im Amateurfunk 
report so we can bring you the full story in the next issue. 


i Sal AGAF e.V. 


16 settembre 2018 


So as we always say sit back and enjoy CQ-DATV 64. - 


DeWAGAR:Standjaut der, HAMRADIO 20181in Friedrichshafen Sete? 


CQ-DATV Production team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 
liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 


Re-publication of CQ-DATV magazine material is encouraged We ga ienay pee Re a | Ren 


as long as source credit is properly given. 


TV Amateur is a German Language ATV Magazine. It is 
published 4 times a year and if you would like to 
subscribe go to /http://agaf-ev.org/ 


“Reprinted by permission” material must have 
the original publisher’s/authors permission. 
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Map Satellite 
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Add to my coverages Modify this coverage Return to main menu 


TVR->Yaggi 70cm**** @ NCAR 
The above map is the predicted coverage area of our TV 
repeater. This assumes the remote station is using a 6 
element (11dBi) yagi antenna at 30ft height. On 70cm, the 
remote staion also needs to be using a 10 watt (rms, avg) 
DVB-T transmitter. The on-line, RF propagation prediction 
program called Radio Mobile 
html was used to calculate 

this map. “More detailed maps ¢ are available at 

in App. Note AN-43c. Very detailed point- 
to-point RF path predictions can also be provided upon 
request. 
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KH6HTV 
& AABTYV 


co. 
SHEYENNE, WY > BOULOER, 
CONT tab OM/9ix 


23cm, 1243MHe OVB-T, 3 Watts 


19 July 2018 


The Boulder ATV Repeater, from it’s new location, reaches out 
a really long distance. Plus the repeater is a true QRP 
repeater, running only 5 Watts on DTV. On 70cm, it’s 
transmitter shares a common antenna with the BARC 70cm 
FM voice repeater. Computer predictions said we should be 
able to reach into southern Wyoming. The computer said a 
good site to test was just south of Cheyenne on I-25 where 
there are several microwave towers and also the Cheyenne 
TV tower. It is 77 air miles from the repeater. 


On July 19th, Jim, KH6HTV and Don, AA6TV made a 
DXpedition to Cheyenne to see if in fact they could both 
receive and transmit into the repeater. The DXpediton was 
timed to co-inside with the Thursday afternoon ATV net. The 
above photo is confirmation that it works ! This photo was 
taken by Don, NOYE, ATV net control. It was the TV image he 
saw on his home TV screen after being repeated by our TV 
repeater. 
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Jim & Don received the 70cm, DTV signal from Boulder on a 6 
element yagi antenna with a 10dB margin. They were also 
able to transmit a 70cm, 10 watt DTV signal back to the 
repeater, again with a 10dB margin (exactly as predicted by 
the computer program, Radio Mobile). 


On 23cm, they used a 3 watt, DVB-T transmitter and a 24 
element, loop yaggi. Again,, they had a 10dB margin. The 
last test was on 23cm with a 30 watt, FM-TV transmitter. 
They again got a P5 picture into the repeater. Dropping the 
power down to 1/2 watt degraded the FM picture to P3. 


While driving up to Cheyenne, Don and Jim monitored in the 
car transmissions from the tv repeater. Don, NOYE, had the 
repeater turned on and transmitting a continuous DVD with 
“live” video and audio. Driving from Boulder east on Baseline 
Road and then north on I-25, we were able to verify the good 
and bad areas as predicted by Radio Mobile. 


To maximize the chances of success, the DVB-T digital 
parameters were set for a lower 720P resolution, QPSK 
modulation and very aggressive Forward Error Correction of 
1/2 Code Rate. These parameters are used on the TV 
repeater’s transmitter and were also used for the Cheyenne 
transmitter. 


For more details on these parameters, see my application 
note, AN-39. (www.kh6htv.com) 


As a side note, the BARC 2 meter (146.70MHz), FM voice 
repeater was used to communicate between Cheyenne and 
Boulder. Running 50 watts, mobile, voice communication was 
far worse than the DTV communication. The audio both ways 
over DVB-T was perfect CD quality. The FM voice signals were 
very scratchy and difficult to understand. 


73 de Jim Andrews, KH6HTV 
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DATV-Express Project 


Art WA8RMC reports that there was a steady stream of orders 
during August for MiniTiouner-Express receivers. Many of the 
orders are for customers in the European Union.....and 
Charles is now waiting for more units to arrive from Art (that 
is clear customs), in order to resume shipping to EU orders. 


Charles G4GUO has fixed one bug for PLUTO units and has 
prepared a zip of v1.25LP10 for Ken to test, 

Ken W6HHC reports he has just received a v1.25LP10 zip file 
from Charles for the Windows DATV-Express software. 


This software corrects a small (code-wise) bug in the PLUTO 
support that allowed an RF-carrier to be produced in RECEIVE 
mode after the PTT button was released from TRANSMIT. Ken 
plans to begin testing the new software version on PLUTO, 
and LimeSDR-mini, and DATV-Express hardware units before 
uploading to the www.DATV-Express.com web site on the 
DOWNLOADS page. 


Charles G4GUO also reports he has been spending time lately 
working on “pre-distortion” software for the DATV-Express 
software, that lower the distortion “shoulders” on the 
hardware RF output. The status is that he has sorted out a 
non-obvious math problem and is now moving in a positive 
direction for this new DATV feature. 


Just a note that the v1.25LP10 software (DATV-Express DVB 
Transmitter software for Windows) is available for download. 
This build of software fixes the PLUTO problem where an RF 
carrier is sent out when clicking PTT to go back to STANDBY. 
This software now supports four hardware exciter boards: 

- DATV-Express (USB-2) 

- LimeSDR (USB-3 or -2) 

- LimeSDR-mini (USB-3 or -2) 

- PLUTO (USB-2) 
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The software can be downloaded from the project web-site at 
www. DATV-Express.com. Go to the DOWNLOADs page. A 
stand alone NOTES file (aka README) can also be 
downloaded from the same DOWNLOADSs page. 


Many thanks to Charles G4GUO for correcting the PLUTO 
“unexpected carrier” bug...de Ken W6HHC 


Project Speed is set to slow....de Ken W6HHC 


Copenhagen Suborbitals 


Copenhagen Suborbitals is the world’s only 
manned, amateur, crowd funded space 
programme. Since its beginning in 2008, 
Copenhagen Suborbitals has flown five home 
built rockets and two mock-up space 
capsules. Their stated goal is to have one of 
the members fly into space (above 100 km), 
on a sub-orbital spaceflight, in a space 
capsule on the Spica rocket. 


The company is planning to launch its Nex@ II rocket in 
summer 2018. 


As an amateur organisation, the 55 members use their spare 
time on the project, while at the same time having regular 
dayjobs. At the annual general assembly, they elect a 
chairman and boardmembers. Currently (2017), the 
chairman is Kristian Elof S@rensen, who also leads the 
Copenhagen Suborbitals maritime group. 


On August 4th 2018 we successfully launched the Nexg II 
rocket. Nex@ II is Copenhagen Suborbitals most advanced 
rocket to date. In this video we show you the complete story 
will all the highlights of the mission. Enjoy! 
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The IBA Archive channel 


Liam Mustapha has made available a collection of TV 
Engineering Announcements broadcast on ITV and Channel 4 
in the 1970's and 80's 


This YouTube channel is dedicated to the Independent 
Broadcasting Authority's (IBA) 'Engineering Announcements 
for the Radio and Television Trade’ programmes broadcast on 
ITV, and latterly on Channel 4, during the 1970s and 1980s. 
This channel is non-profit and is for archival purposes only. If 
you have any enquiries, please message me on our Google+ 
page. Many thanks for stopping by and I hope you enjoy 
these nostalgic programmes from the past! 


Liam Mustapha 
Owner of the Channel 


The IBA Archive 
https://www. youtube.com/channel/UC6o0DtfnkkKg YKkOBId3f3 
8w/ 


Source Southgate ARC News 


Page 6 


So a little video challenge for me on Thursday evening at 
2200 UK. There’s a Radio Industry technical webcast called 
This Week In Radio Tech which I’ve watched for years and 
years. It’s hosted by Kirk A. Harnack, and we're going to do a 
live video link via Skype to his live webcast from the Radio 
Caroline ship, Ross Revenge. 


Kirk works for the Telos Alliance, home to Axia audio over IP 
radio mixers and Omnia audio processors, both very well 
respected products. 


He is also a very accomplished radio engineer, radio station 
owner, and a pretty darn good weather presenter at his local 
TV station, and a great host of the webcast. 

It’ll be at 2200 UK time on Thursday evening. 


Hoping the 4G technology behaves. We did a test today with 
the whole chain, Canon XA25 Camera, through the Magewell 
SDI to USB, into my MBP, and out to the Vodaphone 4G USB 
dongle via and active USB cable that’s about 10m long, so we 
can go into the bowels of the ship, slightly under the 
waterline and surrounded by steel, but keep the dongle up on 
deck. I have a 25m SDI cable on the camera too, so can then 
move around the transmitter and generator rooms, but most 
of it will come from the studio. 


I'll do a new post at the time. Should be fun. I’ve done a 
Facebook live from the ship on my phone, which is also 
Vodaphone so the 4G should be ok. 
https://www.facebook.com/154534786156/posts/101553475 
FZI96157/ 


Join Kirk Harnack,for episode 413 with guest Rob Ashard. 
https://www. facebook.com/guysfromqueens/videos/1881534 
318601889/UzpfSTQxMTIOODgOOTA4MDU1Mzo40TEONTA4N 
TEWNJjAZNDg/?multi_permalinks =891450851060348%2C890 
934547778645&notif_id=1537429129151077&notif_t=group 
_activity 
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P4-A ground segment system integration 


Since Friday morning, we have been finalizing the individual 
components for the Es’hail-2 / P4-A ground station in Qatar 
and final testing. The equipment will later be installed in the 
Es’hailSat control station (SCC). Another plant will be back up 
at QARS in Doha. Furthermore, we will install the third 
ground station at AMSAT-DL in Bochum. The ground 
equipment consists among other things of the LEILA system 
for the narrow band transponder (NB), the DATV receiving 
and transmitting device for DVB-S2 or digital amateur radio 
television over the wide band transponder (WB), transceiver 
for SSB operation and redundant units for the SCC. 


The AMSAT-DL team: 
Tilman Gl6tzner, DG2TG 
Thomas Kleffel, DG5NGI 
Mario Lorenz, DLSMLO 
Jens Schoon, DH6BB 


Peter Gulzow, DB20S 
Michael LengruBer, DD5ER 
Stefan Reimann, DG8FAC 
Achim Vollhardt, DH2VA 


Source: http://amsat-dl.org/p4-a-bodensegment-system- 
integration 
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Rudi Pavlic s58ru reports 


Wheelie a 


Graziano S50J has recently acquired an up converter for work 
on 10 GHz DVB-T. 


The converter has an oscillator that is set at 9900 MHz, 
controlled by a low phase noise PLL and locked to a 10MHz 
TCXO which provides a very precise internal reference - as it 
should be:- 
e Using the modulators we have (HV-100, HV200, HV-320), 
for an input of 550 MHz Odb, the Output produced is 10450 
MHz 80mW. 


e For an input 500 MHz will be transmitted at 10400 MHz 
(9900 + 500 = 10400 MHz) 
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Graziano pressed a HiDes modulator into service for the 
driver, which was left over from his first experiments on 13 
cm DVB-T. 


We set the link up with me at the receive end and failed! 
10GHz DVB-T, was not going to happen for me. 


= 
rm 


SAT, TV & CATV ANALYZER, 44-2150 MHz 


PR | ME. ... EASY METER | 
rT = - = 


DV3ii 


GE 


@ &° 


The next day, Mauro IV3WS3J joined us. I tried first in a last 
ditch attempt to receive Graziano and again failured! Mauro 
then “took over” control - it became the Mauro experiment. 


Mauro immediately received the Grazian signal on 10GHz 
DVB-T. To make matters worse, Mauro showed Graziano that 
the link was successful. This was, if I’m not mistaken, the 
first 1OGHz DVB-T connection in Slovenia. I am not expecting 
a QSL card. 


2018-09-14 - 10:31 S50) - JN65VO - S5 / IV3WSJ - 
JN65VN - 5 km - 10 GHz DVB-T 
e Grazian transmitting power was 80 mW using a 60 cms 
parabola, receiving using an OFF-SET 40cm parabola. 
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Transmission frequency 10.430 MHz, QRA locator JN65VO 
Hrvatini. 

e Mauro transmitting power 450 mW - OFF-SET parabola of 80 
cm for both RX and TX. Transmission frequency 10.450 MHz, 
QRA locator JN65VN Tinjan. 


When they were happy with the link, Mauro pointed the 
antenna towards me and began transmitting 10 GHz DVB-T. I 
received his signal straight away, but I could not return the 
transmission because I had not set my TX to this frequency. 


Again I went down the route of “hunting” Grazian’s signal and 
this time I was lucky and received it! The problem is that 
Graziano has a chimney stack in front of his parabola, which 
blocks the signals towards my QTH. 


A problem we now understand and nothing I could have done 
at the time to be the first DVB-T contact for this link. 


SAT, TV & CATV ANALYZER, 44-2150 MHz 


PR | M E. ... EASY METER | 
» PLT RS 


73 s58ru 
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Written by Richard Carden - VK4XRL 


Digital ATV receivers are the backbone into the world of 
DATV, everybody has to start somewhere and there are at 
times some interesting kit around at some very good prices. 


The first one I played with was introduced through Peter 
Cossins VK3BFG from the Melbourne ATV group. It was 
available at I price that I couldn’t resist buying one to try it 
out. 


This was the KOQIT K1 mini unit and is quite small measuring er : 
about 120mm x 70mm. The front panel has two USB inputs . : 
which could be used for Wi-Fi and media (record or replay). N | 
The rear panel has a +12v input from a power pack, a A/V aa calaies 
socket, a socket for the LED remote screen, plus an HDMI Strength 
output socket and a F connector for RF input. Quality oes 
BER oss 0. NE-00 


Modulation Parameters QPSK 3/4, DVB-S 
Audio MPEG-1 Video: MPEG2 
Video PID: 64 Audio PID:65 PCR PID: 64 


GB VIKA KR Rpm ister oe 


No Information MPEG2 720 x 576 
0001 No informatib All- 12587 / H /-4291 

= oO Bor ep 
ae VY Om Ez —_ 


The above photos show the RPi PortsDown being received by 
the receiver. One added advantage is that when the 
information button is clicked twice it will show the 
Transmission parameters of the received signal including 
signal strength, Quality and BER which could prove to be very 
useful. 
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The Melbourne group are working on a way to allow a signal 
receive indication which can then be interfaced to the 
repeater control unit. ( It is hoped that this will be available 
when completed). 


Not quite as small, but never the less popular with DATV 
operators in Australia is another receiver that’s worth a 
mention and this is the STRONG Model SRT 4950E. 


This one maybe not as elegant, but is ideal for DATV repeater 
operation complete with signal indicator which is not available 
on the KOQIT. It only requires interfacing from the signal 
indicator to the repeater controller. 


Both units are capable of receiving both DVB-S/S2 (especially 
useful if using the PortsDown which can use both MPEG2 and 
MPEG4) and will tune the amateur bands at least in Australia 
so check if you’re intending to use one in a different country. 
Sensitivity is on par with other receivers like this but no real 
tests have been done at this stage. 


Normal caution is required if used direct to the antenna as 
power is fed to the F connector for supplying a preamp or 
LNB if required. 


Both these receivers can be found on EBay. 
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MiniTiouner-Express EE 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


~Powmror | = 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 


1B MINTIOUNE v0.85 - Recenver/Anayser DVB-S752 1144 Miz to 2650 Mit - SRimin=65 kS/s - for MinvThouner/MiniTiouner-Pro, III Sa (sets = mS 


SR (kS) Freq (kHz) 


x) 


Carrier 


_ MiniTioune® & car 5 


Frequency (kHz) 
Freq asked:1268000kHz Freq. set: 1268004 kHz 


rox > (aSRET RA] 


| i | a 


——— : t 
@sr QFol AFPw-4odHm S/NMER 23d Constollations \@ytesreevd 101392 


(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 


Written By Trevor Brown G8CJS 


In last month’s issue we reported on the removal of the 
Ampex sign form Highway 101 of Redwood City. I thought we 
ought to look back on the company and their contribution to 
Broadcast Television which was of course Video Tape 
Recording. 


Ampex was founded by a Russian-American inventor 
Alexander Matthew Poniatoff. The company name was 
composed of his initials AMP, the EX was added as there 
already was a company called AMP. 


The company was established in 1944 and started by 
manufacturing high quality motors for use in Radar 
equipment during World War II. The company later diversified 
into tape recording based on equipment developed by 
German companies before and during World War II, there 
were patents, but these were effectively voided after 
Germany's 1945 surrender. 
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The equipment Ampex produced had far reaching results. 
Bing Crosby, then a radio star had a dislike for live broadcasts 
and a preference for pre recording his shows. This met with 
resistance because the quality of the recordings at the time 
and often shows were performed twice, once for the east 
coast and once for the west coast. 


There had to be a better solution and when Ampex developed 
its 200 tape recorder, ABC agreed to allow Crosby to pre- 
record his shows onto tape using the 200. Crosby 
immediately placed an order for $50,000 worth of the new 
recorders so that Ampex (then a small six-man concern) 
could develop a commercial production model. 
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BBC VERA video recorder 


The path from Audio recorders to video recorders was one 
other companies had looked at, perhaps the most famous 
was VERA (Vision Electronic Recording Apparatus) developed 
by the BBC. This machine had fixed heads and a tape speed 
of 200 inches per second to deal with the TV bandwidth. 


These tape speeds and fixed heads were unworkable and 
produced very poor results. Bing Crosby or rather his 
company BCE (Bing Crosby Enterprises) experimented with a 
multi track machine and found the problem was not only the 
head to tape speed used to deal with television bandwidths, 
but the current head designs were also a problem. 


New designs delivered 1MHz bandwidths, but were still not 
adequate. BCE and Ampex worked together to come up with 
a practical solution that could deal with TV bandwidths and 
use a manageable tape speed. 


The result was the Ampex VR-1000, the world’s first 
commercially successful videotape recorder that appeared in 
1956. It uses the 2” quadruplex format, using two-inch (5.1 
cm) tape. 


The development team behind this first video recorder are 
also worth acknowledging. It might not have been the first 
recorder, but it was the most practical and the format it used 
lived on well into the 1980's. It did have its problems most 
noticeably no pictures in wind, no freeze frames and no slow 
motion. 


It was originally designed as a way of time shifting TV 
programmes. The format was editable, but with difficulty as it 
entailed cutting the tape physically with a razor blade ata 
point that was determine by developing the video tracks with 
a solution of Iron powder and searching through them with a 
microscope, before cutting and joining the parts together. 
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The product launch was in April 1956 at NAB, but two days 
before the convention the machine was demonstrated to 300 
CBS affiliates at the Conrad Hilton Hotel. The demonstration 
started with a speech by Bill Lodge VP of CBS. When this was 
over, 20 monitors around the room showed the speech being 
replayed, before the curtains were drawn back to reveal the 
source of this replay. There was about 10 seconds of silence 
until they realised what was happening, followed by clapping 
and cheering, remember this was the first time anyone 
outside Amex had seen instantaneous replay of any event. 
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It’s rumoured that at NBC the orders came so fast that they 
were written on table napkins, by the sales staff. 


Ampex won an Oscar, several Emmys and a Grammy. In 
2008, Ampex declared Chapter 11 bankruptcy and was 

acquired by Delta Information Systems. Sad end to the 

company that invented video recording. 


Ray Dolby is a house hold name, these days for his work on 
audio systems that carry is name, I always thought it a fitting 
tribute when in the 1980's when I installed Dolby sound 
modules to a much later Ampex video recorder (VPR2) but 
that’s another story. 
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There were also unsubstantiated rumours that part way 
thought the development process Ray Dolby was inducted 
into the services and still thinking about the VR 1000 rang 
Ginsburgh to say he though they ought to change from AM to 
FM and introduce a control track. But again these are only 
rumours. 


Why the title well White Christmas is a reference to Bing 
Crosby’s famous song, which incidentally was used on the 
radio to signal the American withdrawal from Vietnam . 
White powder, as video tape evolved and tape improved and 
improved Memorex Chroma 90 developed a problem with the 
tape backing collapsing and delivering white powder that 
clogged the machine and stopped the recordings being 
recovered, the same problem also happened to the 3M tape 
420 some months later. 


Video recording rescued from 1964 
https://www.dcvideo.com/news/2018/8/23/dc-video- 
restores-rare-1964-color-tonight-show 


Diary of a POM in Western Australia 


August 31 

Just got transferred with work from Leeds UK to our new 
home in Karratha, Western Australia . 

Now this is a town that knows how to live! 

Beautiful, sunny days and warm, balmy evenings. 

I watched the sunset from a deckchair by our pool yesterday. 
It was beautiful. I've finally found my new home. 

I love it here. 


September 13 

Really heating up now. 

It got to 31 today. 

No problem though. 

Living in air-conditioned home, driving air-conditioned car. 
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What a pleasure to see the sun every day like this. 
I'm turning into a sun-worshipper - no blasted rain like back 
in Leeds !! 


September 30 

Had the back yard landscaped with tropical plants today. 
Lots of palms and rocks. 

No more mowing lawns for me! 

Another scorcher today, but I love it here. 

It's Paradise ! 


October 10 

The temperature hasn't been below 35 all week. 
How do people get used to this kind of heat? 

At least today it's windy though. 

Keeps the flies off a bit. 

Acclimatizing is taking longer than we expected. 


October 15 

Fell asleep by the pool yesterday. 

Got third degree burns over 60% of my body. 
Missed three days off work. 

What a dumb thing to do.. 

Got to respect the old sun in a climate like this! 


October 20 

Didn't notice Kitty (our cat) sneaking into the car before I 
left for work this morning. 

By the time I got back to the car after work, Kitty had died 
and swollen up to the size of a shopping bag and stuck to 
the upholstery. 

The car now smells like Whiskettes and cat shit. 

I've learned my lesson though: no more pets in this heat. 


October 25 

This wind is a bastard. 

It feels like a giant *?@#ing blow dryer. 
And it's hot as hell! 
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The home air conditioner is on the blink and the repair man 
charged $200 just to drive over and tell me he needs to order 
parts from *?@#!ing Perth ..... The wife & the kids are 
complaining. 


October 30 

The temperature's up around 40 and the parts still haven't 
arrived for the *?@#ing air conditioner. 

House is an oven so we've all been sleeping outside by the 
pool for 3 nights now. 

Bloody $600,000 house and we can't even go inside. 

Why the hell did I ever come here? 


November 4 

Finally got the *?@#ing air-conditioner fixed. It cost $1,500 
and gets the temperature down to around 

25 degrees, but the humidity makes it feel about 35. 

Stupid repairman. *?@#ing thief. 


November 8 

If one more smart bastard says 'Hot enough for you today?’ 
I'm going to *?@#ing throttle him. 

*2?@#ing heat! 

By the time I get to work, the car radiator is boiling over, my 
*2?@#ing clothes are soaking *?@#!ing wet and I smell like 
baked cat. *?@#ing place is the end of the Earth. 


November 9 

Tried to run some errands after work, wore shorts, and sat on 
the black leather upholstery in my car. 

I thought my *?@#ing arse was on fire. 

I lost 2 layers of flesh, all the hair on the backs of my legs 
and off my *?@#ing arse. 

Now the car smells like burnt hair, fried arse and baked cat. 


November 10 
The Weather report might as well be a *?@#ing recording.. 
Hot and sunny. 
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Hot and sunny, Hot and *?@#ing sunny. 

It never *?@#ing changes! 

It's been too hot to do anything for 2 *?@#ing months and 
the weatherman says it might really warm 

up next week. *?@#!. 


November 15 

Doesn't it ever rain in this damn *?@#ing place? 

Water restrictions will be next, so my $5,000 worth of palms 
might just dry up and blow into the *?@#ing pool. 

The only things that thrive in this *?@#ing hell-hole are the 
*2@#ing flies. 

You don't dare open your mouth for fear of swallowing half a 
dozen of the little bastards! 


November 20 

Welcome to HELL! 

It got to 45 *?@#ing degrees today. 

Now the air conditioners gone in my car. 

The repair man came to fix it and said, 'Hot enough for you 
today?’ 

I wanted to shove the *?@#!ing car up his *?@#ing arse. 
Anyway, had to spend the $2,500 mortgage payment to bail 
me out of jail for assaulting the stupid prick. 

*2@#ing Karratha! 

What kind of sick, demented *?@#ing idiot would want to 
live here! 


December 1 
WHAT!!!! The FIRST day of Summer!!!! 
You are *?@#ing kidding me! 


(Anonymous) 
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70-9B Pout vs Pin 


Amplifier Output Power for Various 


Modulations | —_" 


Written by Jim Andrews, KH6HTV. 
Reprinted by permission. 


The question often arises, for a typical class A-B, linear, RF 
power amplifier, how much power can I get for various types 
of modulation ? A set of tests were performed on a KH6HTV 
Video model 70-9B, 70cm, amplifier to obtain some 
representative values. The tests were all performed on TV 
channel 60 (438-444MHz) with a center frequency of 441 
MHz, or 439.25MHz for VUSB-TV. 


Pout(dBm) 


The table below summarizes the results. 


Details on the measurements are on the following pages. 


Model 70-9B Amplifier Output Powers : 


MODULATION |P(out) dBm |P(out) Watts|Powertype|notes —_—| Pin (dBm) 
Ww | 49 | 80 | rms | 


Fig. 1 Model 70-9B Amplifier Pout vs. Pin. 


Most all measurements were done at 441 MHz. 

Fig. 1 above shows a CW measurement of the output power 
vs. the input power. The signal source was a Fluke model 
6060B/AK rf signal generator. The output was measured 
using a Rigol model DSA-815 spectrum analyzer. A 30dB, 150 
Watt attenuator, plus a 10dB, 2 Watt attenuator were used on 
the output of the amplifier. 


a a ae eT 


ssBo | 47 | 5ST PEP |@ 1B 
wus [445 [ede 
Qpsk-DTV_ | 39 | 8 | rms S| 
6QaM=DTV | 3850 | 7 ts | 
64QaM-DTv | 378 | 6 ~~ | rms | 


The amplifier is seen to be very linear. Like all good linear 


CW/FM: For FM/CW service a very non-linear, class C 
amplifier suffices and provides the best efficiency. For all 
other classes of service a linear amplifier is required [1]. All 
measurements for this report were made on a KH6HTV Video 
model 70-9B RF Linear Power Amplifier, S/N 123. 


CQ-DATV 64 - October 2018 


amplifiers, it eventually saturates at it’s max. output, but ina 
smooth, controlled fashion. The small signal gain was 53dB. 
The saturated output power was +49dBm = 80 watts. The 
-1dB gain compression occurred at +47.2dBm = 52.5 watts. 
Below 20 watts (+43dBm), the amplifier is extremely linear. 
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At low drive levels, the amplifier is in class A mode. It draws 
7.9 Amps at a supply voltage of +13.8Vdc. Thus the 
quiescent dc input power is about 109 watts. At higher drive 
levels, it starts to draw more current and enters class A-B. 
When fully saturated, it draws 12.8 Amps. Thus, P(dc) = 177 
watts. At max. saturated rf power output, the efficiency is 
45%. 


Fig. 2 shows the amplifier’s spectrums with FM modulation at 
max. output of 80W and low power of 2 watts. They are 
identical, except for level. 


Loc Trace/PF 


19:10:47 2018-09-10 > } 


goRef40.00dBm _——s_—Att = 100B 


Select Trace 
1 |W 3 


Span 
50.000 kHz Trace Type 


Freeze » 


Avg Times 
10 


Trace Math 
b 


Clear All 


oN st T 


Hise, i Ai ada 
| | | WN ' Wy 
LAY | aA " 
" 4 VN a 
i wh A Hey PassiFail 
ry 


i 
veal ‘ie 
zo ih H al uc in Hal 


UserkKey Set: System, 


9 
. "Center Freq 441.00 MHz Span 
RBW 100 Hz VBW 100 Hz SWT 


AM: For AM modulation, it is important to not overdrive the 
amplifier to maintain the fidelity of the waveform up to 100% 
modulation. 
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With 100% modulation, the peaks of the modulated output 
waveform are 2 X in voltage and 4 X in power of the un- 
modulated carrier. To avoid compression of the peaks, they 
should not extend beyond the -1dB gain compression level. 
For this amplifier, it means the Peak Envelope Power (PEP) 
should be no more than 50 watts (47dBm). Figs. 3 & 4 show 
the resultant time domain waveform and frequency 
spectrums for a 1 kHz modulation tone when the amplifier is 
working at it’s optimum setting of 12.5 watts power. The 
Fluke 6060B was the signal source for this test and the Rigol 
DSA-815 was used for the measurement. 
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SSB: For Single Side Band (SSB) service, to maintain 
linearity, the max. peak output (PEP) should also be limited 
to the -1dB gain compression point. Thus, for the 70-9B, it 
should be rated at 50 watts (PEP) (47dBm). 


SSB tests were performed using a Yaesu FT- 817 SSB 
transmitter. This transmitter is capable of 2.5 watts (PEP) 
when working on it’s internal battery. The output was 
attenuated with a 30dB, 20 watt attenuator, plus an 
adjustable step attenuator and used as the test signal input 
to the 70-9B amplifier. 


The transmitter was set to 441.000 MHz, upper side-band, 
and modulated with a 1 kHz tone. 
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Fig. 5 shows the spectrum of the FT-817 transmitter when 
putting out a 1 watt (PEP) (30dBm) signal. 


Fig. 6 (next page) shows the 50 watt (PEP) output from the 
70-9B Amplifier. 


Continued next page... 
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VUSB-TV: For NTSC, analog TV, the linearity requirements 
are more severe than for AM or SSB voice. A 6 MHz wide, 
analog TV signal uses Vestigial Upper SideBand (VUSB). It is 
essentially an AM modulated signal with the video carrier 
present and all of the upper sideband, but only 3/4 MHz of 
the lower sideband present. To maintain the 6 MHz channel 
purity, the rest of the lower sideband must be suppressed. If 
a TV amplifier is driven too hard the sync pulse will be 
compressed and the non- linearities in the amplifier will then 
generate out of channel signals. On an analog TV signal, this 
is most evident by the re-appearance on the lower sideband 
of the mirror image of the 4.5 MHz Sound Sub-Carrier (SSC) 
and the 3.58 MHz Color Sub-Carrier (CSC). For amateur TV 
service, we have found an acceptable point is to limit the 
lower SSC non-linearity to be no greater than -20dB below 
the upper sideband SSC. 
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Analog TV transmitters are rated by the peak power of the _ Ss. dial “<* (Local) Marker 
highest feature of the video waveform, namely the sync Ree), ee a ||, Select Mkr 
pulse. They are thus rated in a similar fashion to SSB 40) ad 
transmitters, with a PEP rating. Average (rms) power 
measurements on an analog TV transmitter are relatively 
meaningless. 


Normal 


Delta 
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and thus will wander around considerably as the program 7 , N |||( Ret | SEEM 
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For these VUSB-TV tests, a Blonder-Tongue model ACM-806 
CATV modulator was used as the rf signal source. It was set Al | 
to Ch 60 (439.25MHz), OdBm (PEP) and -20dBc for the SSC. UserkeySet: System, Senne 
It was modulated using standard NTSC test signals from a bas MZ 20.00 —— 
B&K model 1251 TV signal generator. 


Center Freq 439 Zz j : : Span iz 
RBW 3 Zz 30.000 kHz SWT $ 1/2 


A Drake model DMM-806 CATV receiver was used to de- 
modulate the resultant rf TV signals from the 70-9B amplifier 
under test. The baseband video output from the Drake 
receiver was viewed and measured on a Tektronix model 
528A, TV Waveform Monitor. It was also viewed on JVC and 
Toshiba video monitors. The standard test signal used was 
color bars, see Fig. 7. 


Fig. 8 shows the rf spectrum from the CATV modulator, while 
Fig. 9 shows the rf spectrum of the 70-9B amplifier’s output. 
The video test signal was standard color bars. 


issue > (gap ATy 


The rf drive level was adjusted up to the point at which the 
spurious SSC on the lower sideband had risen to be -20dB 
below the SSC on the upper sideband. At this point, the sync 
pulse peak power is 28 watts (PEP) (44.5dBm). 


Note: that the spurious CSC on the lower sideband has come 
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Fig. 10 shows the demodulated TV signals from both the 
CATV modulator and also after amplification by the 70-9B 
amplifier. The test signal displayed is the standard color bar 
test pattern. TV standards call for the video signal to be 
exactly 1.0 V ptp into 75 ohms, with the sync pulse being -40 
IRE units in height and the white level being 100 IRE units 
above the black reference level. The CATV modulator’s 
waveform meets this spec. After amplification, there is some 
distortion. The sync pulse is now compressed from 40 to 36 
IRE units. The white to black is expanded from 100 to 103 
IRE units. 


Fig. 11 (next page) shows the actual RF envelope as 
measured by the spectrum analyzer. The video test signal 
was a standard B&W staircase. TV standards call for the tip of 
the sync pulse to be at the 100% (i.e. max.) level. The black, 
back-porch reference level is to be at the 75% level and the 
white level is to be at the 12% level. The rf output from the 
B-T CATV modulator meets these specs. (left photo). After 
amplification to the 28 watt (PEP) level, the rf envelope 
waveform has been distorted by a small amount. Due to 
compression of the sync pulse, the reference black level has 
shifted up from 75% to 78% and the white level has shifted 
up from 12% to 13%. 


DIGITAL TV: Digital TV (DTV) utilizes extremely complex 
modulation waveforms consisting typically of many COFDM 
sub-carriers. 


Unlike an AM or VUSB- TV signal, there is no truly 
distinguishable major feature, such as a sync pulse, to lock 
onto for observation. 


The DTV signal instead resembles a random noise source. 
This can be confirmed by tuning in a DTV signal on an AM or 
SSB receiver. It sounds just like background, random noise, 
except that the signal strength, S meter reads the presence 
of extra rf power. 
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Thus, for characterizing DTV transmitters, they are not rated 
in terms of peak power like an analog TV transmitter, but 
instead in terms of RMS, average power of the noise like 
signal. A DTV transmitter does need to provide considerable 
head room to accommodate peaks in the DTV signal many dB 
above the RMS average power. 


Caution must be exercised in the selection of a power meter 
to accurately characterize a DTV transmitter. The power 
meter must measure true RMS power. Most inexpensive 
power meters use a simple semiconductor diode detector 
which actually measures the peak voltage. The meter readout 
is then calibrated in equivalent rms power assuming the 
signal was a true sine wave. This is obviously not the case for 
a DTV transmitter. A thermistor type power meter head will 
give a true rms reading. 


Many TV amateurs in the USA that are experimenting with 
DTV are using the European terrestrial, digital broadcast TV 
standard of DVB-T. DVB-T supports three different types of 
modulation. They are: QPSK, 16QAM and 64QAM. Fig. 20.6 
[2,3] below shows the constellation I-Q diagrams for these 
modulations. Each dot represents a particular 
amplitude/phase vector and a unique logic state. The more 
complex QAM modulations can support higher data rates 
within a fixed bandwidth channel, but at the expense of 
reduced receiver sensitivity. 


Pie lelalelr i+ 
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Fig. 20.6. DVB-T constellation diagrams for QPSK, 16QAM and 64QAM 
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Careful examination of the I-Q diagrams in Fig. 20.6 will 
reveal the presence of four additional dots on the horizontal, 
I line. These are identified in Fig. 20.3. [3] They are 
additional pilot carriers used to carry data for receiver 
initialization and synchronization, and for channel distortion 
measurement and correction. 


TPS TPS 
carrier carrier 
Continual 
Continual or 
or scattered 
scattered pilot 
pilot 


Fig. 20.3. DVB-T carriers: payload carriers, Continual and Scattered Pilots, TPS 


carriers 


QPSK is the simplest of the three modulations. QPSK stands 
for Q uadrature P hase S hift K eying. It is related to BPSK-31 
which is commonly used by radio amateurs for digital text 
communications on the HF band. 


BPSK is simple binary phase modulation in which the phase 
of the transmitted signal is either Oo or 1800 , which is the 
equivalent of simply turning a sine wave upside down.. 


For QPSK, the phase is rotated in 900 increments from 450 to 
1350 to 2250 to 3150 . The signal amplitude always remains 
the same, much like a CW or FM signal. QPSK is the most 
robust form of DTV modulation as it does not require any 
amplitude changes, much like FM in this regard. 
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16QAM is the next higher level of modulation used in DVB-T. 
It stands for sixteen state Q uadrature A mplitude M 
odulation. Each quadrant of the QPSK, I-Q diagram is now 
divided further into four more sectors, for a total of 16 
sectors. There now are three distinct amplitude levels. 
Because different amplitudes represent different logic values, 
16QAM is thus more susceptible to degradation than QPSK, 
more like AM vs. FM. 


64QAM is the highest level of complexity allowed in DVB-T. 
As seen in Fig. 20.6, each of the 16QAM sectors is again 
divided by four, for a total of 64 sectors. It is even more 
susceptible to amplitude degradatin than 16QAM. 


DTV Transmitter Measurements: A transmitter is 
obviously characterized by it’s output power. See above 
discussion. For a DTV transmitter, another important 
parameter is the MER, or M odulation E rror R atio. However, 
MER is a very complex parameter and requires a 
sophisticated measurement instrument, not typically found in 
an amateur ham shack. 


Most DTV receivers, even the cheapest ones, give some 
indication of the signal strength and also quality. The quality 
rating is a relative measure of the decoded S/N ratio. On 
most cheap receivers, it is simply an uncalibrated bar graph, 
but this can still be a useful indicator. If you transmitter 
shows anything less than 100% quality, then it is distorting 
the rf signal and you need to back off on the drive level. On 
the Hi-Des receivers, they actually give an on screen display 
of the actual received signal strength in dBm and also the 
S/N in dB. For QPSK, the best S/N = 23dB. For 16QAM, the 
best S/N = 26dB. For 64QAM, the best S/N = 32dB. 


Another measurement that can be easily performed, if one 
has access to a spectrum analyzer is the Shoulder 
Attenuation. It is a good indicator of the amount of non- 
linearity present in the transmitter’s rf signal. 
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The ideal DVB-T spectrum looks like white noise riding on top 
of a rectangular pedestal. The output from a good quality 
DVB-T modulator is a good example. See Fig. 14. Anything 
observed outside of the channel bandwidth other than the 
receiver noise floor is an undesired artifact created by non- 
linearites. Fig. 14 shows a minimal amount of shoulder 
energy well below -40dB outside of the 6 MHz channel. The 
DVB-T standards [4] specify that the shoulder attenuation is 
to be measured + 200 kHz beyond the channel edges. For 
the example in Fig. 14, the shoulder attenuation was 
measured to be -45dB. The analyzer’s noise floor in this 
example is at -77dBm. 
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When a DTV signal is amplified by a power amplifier, as the 
drive level is increased, the undesired, out of channel, 
shoulders will be seen to rise more rapidly than the actual 
power of the input drive signal. These shoulders are 
undesirable for two reasons. 


The first is distortion and worse MER for the transmitted DTV 
signal. The second is spectrum contamination. To avoid 
interference with other services on frequencies outside of our 
assigned channel, our transmitters must be clean and not put 
signals into adjacent channels. 


Commercial, broadcast TV transmitters have extremely 
stringent out of channel requirements for the shoulders to be 
suppressed > 50dB. 


A typical broadcast DTV transmitter’s shoulders will be at 
about -28dB. Then expensive, digital, predistortion is applied 
to the drive signal reducing the shoulders to -38dB. Finally a 
sharp cutoff, channel band-pass filter is used on the 
amplifier’s output to further reduce the shoulders to -52dB 


eae 


For the amateur TV service, we do not have the big bucks 
$$$ to implement digital pre-distortion. We do however, often 
use, especially for our TV repeaters, sharp cut-off, band-pass, 
channel filters. 


For the typical, ham DTV station, a good compromise in 
terms of maximizing output power, minimizing adjacent 
channel RFI, and maintaining good MER is to set the drive 
level so that the amplifier’s shoulder attenuation is about 
-30dB. 


Fig. 15 shows the resultant spectrum for a model 70-9B 
amplifier with -30dB shoulders. 
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Tests were also run on increasing the rf drive power and 
observing the shoulder attenuation and also the S/N as 
measured on a Hi-Des model HV-110 receiver. For QPSK, 
when the output power was increased to +42dBm (16W), the 
S/N started to degrade and the shoulder dropped to -25dB. 


Driving the amplifier very hard to get maximum output power 
resulted in the totally unacceptable spectrum shown in Fig. 
16. At this level of severe compression of the QPSK signal, 
the receiver’s S/N dropped to 9dB, but the receiver was still 
able to decode the images. 


This demonstrated that QPSK is very resilient to amplitude 
compression, much like the results with FM. 


The same tests were performed using 16QAM and 64QAM. 
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+41.1dBm (13W), the S/N started to degrade and the 
shoulder dropped to -25dB. Further increasing the drive 
power, the S/N dropped to 14dB and the receiver locked up. 
At this level, the output power was 45.3dBm (34W) and the 
shoulder was -16cB. 


For 64QAM, when the output power was increased to 
+37.9dBm (6.2W), the S/N started to degrade and the 
shoulder dropped to -32dB. Further increasing the drive 
power, the S/N dropped to 20dB and the receiver locked up. 


At this level, the output power was 42.7dBm (19W) and the 
shoulder was -21dB. Thus for 64QAM, the shoulder 
requirement is even more stringent and should be set no 
higher than -33dB. 


For 16QAM, when the output power was increased to 
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These above tests show the necessity of providing 
considerable “head room” in a DTV transmitter. The head- 
room is the difference between the acceptable rms output 
power and the amplifier’s max. saturated output power. From 
the final results reported in the table on page 1, the 
minumum head rooms required are: QPSK = 10dB, 16QAM = 
10.5dB and 64QAM = 11.2dB 


REFERENCES: 


1. “Linear Amplifiers - Buyer Beware”, Jim Andrews, KH6HTV 
Video application note, AN-8, Sept. 2011, 2 pages 


2. “Digital Video & Audio Broadcasting Technology”, W. 
Fischer, Springer, Heidelberg, New York, 2010, 811 pages 


3. Figs. 20.3 & 20.6 come from Ref. [2] pages 373 & 378 
4. See Ref [2], section 21.2, pages 425-428 


5. See Ref [2], section 21.7, pages 446-450 
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DKARS MAGAZINE 


Wordt de 
stichting DKARS 
een vereniging? 


Lees er meer over op pagina 9 


En verder nog dit nummer onder andere: 
- De uitslag van de vierde Dutch Kingdom Contest op 2 en 3 juni! 
- De 2 meter convertor anno 1983 


- Eindelijk een gepersonaliseerde HAM klok 


En nog heel veel meer! 
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Printing Artwork onto PCB's without UV 


Written by John Hudson G3RFL 
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DIY/PCB Printing 


DIY PCB Toner Transfer (No Heat) & Etching. No need 
to use an Iron, transfer easily and fast! 


For some time now I have been photo etching PCB’s using 
boards pre coated with a UV sensitive varnish. The process 
works well, but the cost of the pre coated board has been 
getting more and more expensive and I wondered if there 
was an alternative. The solution came as most solutions do 
these days from the internet. The link is at the end of the 
article. 


The layout was generated from a CAD programme, where 
would we be without CAD there are many design packages 
and all of them will print out the copper work to paper, if only 
we could get the PCB into the printer instead of the paper, 
alas that is not possible (Ed. - This is possible, see end of 
article), but the video comes up with the next best thing a 
simple transfer, that does not involve printing onto film and 
then the UV transfer process. 
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The artwork still needs printing, but onto art work paper the 
sort used for magazine covers. No it does not have to be 
blank, just print on top of the cover artwork. There is a BUT, 
it has to be a laser printer, I tried ink jet and failed. I resorted 
to a Brother HL-1210W Laser Mono Printer which I definitely 
paid only £29 for as a “special” about 3 years ago from 
Staples and still using the same toner cartridge. Pleased I did 
not throw that out in the last shack clearance. 


This printer has never produced ink-black prints (except on 
paper) but I’ve just found out (after a firmware and software 
update) that the contrast can now be altered. 


Various mono laser printers out there but they appear to be 
around £60 at the cheapest (search, search and search 
again! ). For example: 
https://www.currys.co.uk/gbuk/computing- 
accessories/printers-scanners-and-ink/printers/brother- 
hl1212w-monochrome-wireless-laser-printer-10028088- 
padt.html 


As always, the toners cost a fortune! Often more than the 
original printer + the first toner cartridge, I think that’s why 
we all moved to ink jet. 


The next step is to contact print the artwork onto the copper 
board and in the video this is done by using nail polish 
remover, the paper is secured to the copper board by folding 
it over the edges and sticking down with masking tape, other 
tape will Iam sure do the trick as it is not an integral part of 
the process. The artwork is soaked through with nail polish 
remover and finger pressed and allowed to dry, this 
effectively transfers the artwork from the glossy magazine 
cover to the PCB and yes it works. 


Nail polish remover is Acetone based and pure Acetone - is 
MUCH cheaper and doesn’t contain stuff like Aloe Vera, 
distilled water etc. 
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Make sure the PCB is as clean as you can get it. Acetone (and 
its fumes) will attack a LOT of plastics (that’s how this system 
works - laser toner is basically a plasticised powder that 
turns into a VERY thin layer of plastic with modest heat that 
will not stick to glossy paper!). Use in a well ventilated area — 
nasty stuff! 


Once you have a transfer you can etch in the conventional 

way, my favourite is a Ferric Chloride solution which works 
well with my bubble bath, but the author in the video has a 
preference for plastic forks to agitate the solution. 


Will it save money, Yes a Wi-Fi connected printer from ARGOS 
is just £59 


This process does not need special PCB at £8 a go and the 
savings will it will soon pay for the printer! 


My thanks to Ted G4MXR and Dave G3ZGZ. who have also 


tried the process and Gareth Burrows for the original idea. 
https://www. youtube.com/watch?v=cVhSCEPINpM 


Editors note: For those that want try direct printing to pcb 
material here is but one of many articles for using an inkjet 
printer, but be warned, it is not for the feint-hearted: 


https://www. instructables.com/id/Converting-an-Inkjet- 
Printer-to-Print-PCBs/ 


And one for using a laser printer: 


https://www. instructables.com/id/Modification-of-the- 
Lexmark-E260-for-Direct-Laser--1/ 


An internet search with the words 'inkjet pcb print’ or ‘laser 
printer pcb print’ will turn up plenty more results. 
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One from the Vault 


Originally published in our first issue 5 and a half 
years ago!! 


Inexpensive home constructed dummy load 
Written by John Hudson G3RFL 


In a senior moment, I managed to damage my RF dummy 
Load, by using it on a 13cms transmitter that was more than 
capable of delivering 120W. So it was time to consider a 
replacement and an upgrade to cope with the higher power 
Levels. 


I started by purchasing a 500hm 250W surface mount 
resistor. The resistor I chose has a specification (see data 
sheets below) that will enable it to be used up to at least 
2GHz,and cost £7. I have seen some on eBay for about the 
same price, but only 150W versions. 
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I was fortunate to find suitable heatsink in my junk box, 
something I suspect was left over from a computer upgrade. 


It was a simple task to drill the heat sink and mount the 
resistor applying a liberal dosage of heat transfer compound. 
I folded the TAB back over itself onto its top and filed an "N" 
type connector plug, filing the centre pin down as much as 
possible as this goes over the resistor and compression 
touches the resistor tab, carefully not over tightening it or 
you will break the resistor. 


In theory the unit should work up to 2GHz, but my first test 
was on 2m with just 50w, the heatsink soon got too hot to 
hold, after only a few minutes. 


So I decided to add a fan, a quick search of my junk box and 
I failed to come up with a suitable fan for the heat sink, 
probably why the heat sink was in my junk box, so it was 
time to invest some of my children’s inheritance in a 
commercial product. 


The 12V fan I chose came from CPC and was designed for 
use on PCu/P and cost just over £7. 


When the fan arrived I fitted it and repeated the experiment 
with the two meter source, once the heat sink became to hot 
to hold, I powered up the fan, and after only a few minutes 
the temperature dropped to just a few deg above room 
temperature. 


I was well pleased with my £7 investment, in what proved to 
be a very quiet fan, well worth the £7. The fan also has the 
third wire which provides pulses to indicate the fan is 
spinning, this might be useful for the future when I develop 
the unit further, but my first addition will be a Voltage 
detector interfaced to a PIC so I can read out the POWER via 
a USB lead...... watch this space. 
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IF YOU HAVE A PROJECT IDEA OR PROPOSAL 
_ PLEASE CONTACT THE MAGAZINE EDITOR 
. — — 


editor@cq-datv.mobi 


a 


CQ-DATV. MAGAZINE IS SO 
MUCH BETTER WITH You! 
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4. Position device on mounting surface and secure using 
socket head screws, flat & split washers. Torque screws to 
i the appropriate value. Make sure that the device is flat 
™,120 DIA, THRU —IIoUIEIE)OoOo Re against the heatsink. (Care should be taken to avoid 
(2 PLACES) upward pressure of the leads towards the lid). 
5. Solder leads in place using an SN63 type solder with a 
controlled temperature iron (210°C). 


VER, 12/501 


Sales Desk USA: Voice: (800) 544-2414 Fax: (315) 432-9121 1 2 Sales Desk USA: Voice: (800) 544-2414 Fax: (315) 432-9121 
Sales Desk Europe: Voice: (+44) 23 92 232392 Fax: (+44) 23 92 251369 Anaren A __ Sales Desk Europe: Voice: (+44) 23 92 232392 Fax: (+44) 23 92 251369 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


* . 
wee 
* 


CQ-DATV is published on the last Friday of the month. The 
cut-off day for submissions/corrections/alterations is 5 days 
before the Friday of publication. 


ve md og 


sree cibese: 


HEE 


v Followed all over the world 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 
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Editorial 


Welcome to CQ-DATV 65 we are all fingers crossed for the 
launch of Es,hail 2, there has been a couple of hiccups both 
in the launch of this satellite and in the space programme in 
general with Astronauts having to make an emergency 
escape from a Russian rocket. 


Just keep your fingers crossed for this launch and deployment 
that should enable amongst other things, DATV contacts via 
satellite. 


Trevor has taken us a little further into the development of a 
video recorder, that was developed in Germany as a rival to 
the Ampex quardruplex machine that set the world on fire 
back in the late 50’s early 60’s. 


This was called “B format” and has a lot of the features 
developed by the Ampex team, but with a different slant, if 
you will pardon the pun, as it is a format that came to be 
known as slant track. Trevor also has an interesting story 
about an engineer using lawn mower parts to repair one. I 
won't spoil it we have the full story in this issue. 


Richard VK4XRL and Mike G7GTN have been hard at work 
with Digital World, where they have been using Mikes code to 
control Richards hardware at the other side of the world. 
Again I won’t spoil it. We have the diagrams and the code. 
There will be a project for this in next months issue - stay 
tuned. 


We have also been looking at the ATV scene in Italy, well they 
did win the Region 1 Contest back in June. 


The results are in CQ-DATV 63 and as yet we only have the 


pictures from Guido IW6ATU, but they show the effort that 
went into this event. 
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Klaus has translated some of the latest TV-AMATEUR and in 
this issue it's an audio level meter for ATV designed by Karl 
Skuthan, DM2BMB and also a look at some problems with 
PL259 connectors and more news on Es,hail 2 which, fingers 
crossed, will soon be in orbit. 


So as we always say sit back and enjoy CQ-DATV 65 


CQ-DATV Production team 


If you have an idea for a project please contact the editor. 
email address: editor@cq-datv.mobi 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 
liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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Write an article for CQ-DATV Magazine 


The single rule for an article is that it must somehow be linked 
to ATV or one of its many derivatives, CCTV, repeaters, 
aerials/dishes, test equipment etc. Write your article in 
whichever software you choose. I would recommend 
LibreOffice (this is cross platform). But please spell and 
grammar-check it! 


There is no word limit for articles, but we may split long 
articles across several issues. In your article, please indicate 
where you would like a particular image to be placed. We will 
try to adhere to this, but page layout may require us to move 
them around a bit. Please do not use any formatting in your 
document. 


Images should be the best resolution possible and in PNG 
format (preferred), or JPG with low compression. Images can 
be embedded in the document to show their position, but 
must also be included as separate image files. 


Please attribute anyone else involved in the article and seek 
their permission for us to publish it. Copyright remains with 
you and if anyone else wishes to reprint any of our copy they 
should seek your permission to do so. 


Sorry, we do not pay for articles. CQ-DATV is a free magazine 
and distributed around the world. The library of back issues is 
open to all as a free ATV resource. 


If your native language is not English, don't worry. We will 
translate your copy using online translation software and then 
one of the proofreaders will smooth it into English and correct 
any grammatical or spelling errors that these translation 
services sometimes create. 


When you are ready to submit your article, please email it to: 
editor@cq-datv.mobi 
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Nr. 190 


50. Jahrgang 
3. Quartal 2018 


EURE,- SFRESD USS €,- 


FS Geet ES SS ee en fee 


TV Amateur is a German Language ATV Magazine. It is 


published 4 times a year and if you would like to 
subscribe go to /http://agaf-ev.org/ 
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News and World Round-up All our yesterdays 


Nick Gregory GOHIK reports:- 


Myself Nick GOHIK and Chrs MOKPW, worked newcomers to 
6cms (but experienced ATV’s) Dave G3ZGZ, Ted G4MXR and 
Bob G1EPL. 


It was great to work some new stations, P5 signals both ways 
with all stations,over the 40km path from Blackpool to 
Ulverston Cumbria. 


We are always happy to work new stations and try new 
paths. 


Source: British Amateur Television Club (BATC) 
facebook page. 


DATV-Express Project 


If anyone is using a LimeSDR-USB on any frequency or a 
LimeSDR-Mini above 2 GHz you need this:- 
https://www.dropbox.com/s/u8irxtjz5j3qj39/setup_datvexpr 
ess_transmitter1.25/p11.zip?dl=0 


Thanks to John G4BAO for reporting the problem and testing 
it for me. Charles G4GUO 
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THE ATV 


COMPENDIUM 


Thanks to all the people who have loand us copies of old ATV 
books, they have now been scanned and converted into PDF 
files. These are available for download from our web site 
https://cq-datv.mobi/ebooks.php#vintage. They are also 
available on the ISSUU site for online reading. They are old 
and the chips may be obsolete, and any PCB’s long gone, but 
they are part of the spirit of ATV. 
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Contest 


Starting on Boxing Day (26th December) and running 
through to 2359 UTC on New Year’s Day we are organising 
the BATC Winter ATV Repeater Contest. 


This will run over the 7 days when most people are able to 
get in the shack and will have a simplified structure with 
scoring based solely on distance from the transmitting station 
to the repeater at one point per kilometre. This system will 
also allow receiving via a stream feed to be a valid contact 
that will generate points for the transmitting station. 


You are allowed to claim one QSO on each band with every 
station per day worked, so if your repeater has two inputs on 
different bands you can work the same station twice on the 
same day if you use both bands. And you can get valid points 
from working the same stations every day! 


A certificate will be awarded for the station with most points 
and the runner up plus we will be awarding a £50 prize to the 
repeater group who saw the most claimed contacts through 
their repeater. The contest rules and more details which be 
posted on here and on the activity web page 
https://batc.org.uk/contests/. 


Clive G3GJA BATC contest manager. 


Do you have some news we can put in this 
column? 


If you have a news item or club news/information that you 
would like to present in his column, please email it to the 
editor at editor@cq-datv.mobi 


Remember, we publish the last Friday of the month before 
the month of publication, so get it in early. 
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~DKARS MAGAZINE 


En verder nog dit nummer onder andere: 


ngdom Amateur Radio Society 


Y &én nieuwe amateurradiovereniging 
xo Verticale dipool antenne voor 20 tot 10 meter 
Slow Scan Radio via de korte golf 


Dutc 


Kom ook naar de DKARS VHF-UHF-SHF Weak 
Signal Dag in Dwingeloo op 13 oktober! 
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OhaG DKARS-Dutch Kingdom Amateur Radio Society 
Oks September 2018 editie 44 


Check out the DKARS website at:- 
http://dkars.nl/ 
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Digital World - Switcher Key Pad 


Interfacing 


Richard Carden VK4XRL & Mike Stevens G7GTN 


Introduction 


In this article we have moved on from the control methods 
we have used so far and have removed the remote contol 
operation and If your like me I prefer to use push buttons to 
do the job. Some of this has been looked at in recent articles 
but this time we are going to use I2C serial data to perform 
the function. 


However we decided on using an I2C add on board as used 
for a piggyback board for the control of an LCD. 

Looking on the internet for information re the configuration 
required to use this already made board was not easily forth 
coming. 


The first issue turned out to be that port (P3) on the 
PCF8574T backpack is used to drive the backlight control 
transistor. We got over this port issue by changing the call to 
the keypad library. This is depicted in Figure 2 
// Matrix keypad, bit numbers of PCF8574 I/O port 
byte rowPins[ROWS] = {@, 1, 2, 4}; // Connect to the Row pinouts of the keypad 
byte colPins[COLS] = {5, 6, 7}; // Connect to the Column pinouts of the keypad 
Keypad_I2C kpd( makeKeymap(keys), rowPins, colPins, ROWS, COLS, I2CADOR, PCF8574 ); 
FIGURE 2 


So we can dictate what port pins on the device are used for 
our available hardware implimentation. So the physical 
connections on the LCD Modules 16 pin header are as 
depicted in Figure 3 - You may also need three 10K resistors 
to pull-up the column pins to +5V —- Note I have had totally 
reliable operation without using these. 


1 = ROWO 
2=ROW1 1 
3 = ROW2 2 
4=ROW3 ——  s 
5 = COLO “Row 4 | 
6 = COL1 WT 5 
7 = COL2 “ROW? 6) 
NIC ————| 
| 
CON2 = 
|2C MATRIX KEYPAD — 
PCF8574P 10 
GND GND ROw3 TI 
ADDRESS 0X20 HEX COLT Ts | 
cout 13 
COL2 14 
As we already have serial operation with the LCD and clock ——— 
its very easy to add another fuction to the SDA and SCL | 
contol lines. To do this we could use a PCF8574P as per the FIGURE3 [<D1602 


circuit shown. 


CQ-DATV 65 - November 2018 Page 6 


In the test code a note is made of the different port pin 
layout if you wish to go this route. 


Test Software 


We need to download and correctly install an additional 

: : | | ] , Library for our Ardunio IDE, the main being for the Matrix 
oO LCM1602 Ile AD oe Keypad. The Liquid Crystal I2C Library should already be 
a Me a | installed by default in your IDE. 


You can go directly to the gitHub source for the keypad 


The hex code for it was made (0x20) by shorting the (A0-A2) library by following the link provided. Once installed re-start 
solder pads found near the potentiometer. In our application the Ardunio IDE and load our simple test code from 
the pot has no actual control function. kpdtest.zip from the CQ-DATV downloads page. 
To get the units operation checked out a simple (4x3) matrix With this uploaded each separate button press will now 
switchpad and with some software quickly written for testing display the reqresite character on the connected I2C display. 
before moving on to the actual video multiplexer control 
project. References 

HEADERS TO SOLDER TO LCD 


https://github.com/Chris--A/Keypad 


K A 07 06 05 04 03 02 OF CO E RW RS VC YOO VSS 
» 


JUMPER SL ‘ , DONNECTIONS TO CONTROLLER 
FOR LED ie —&G- ARDUINO 
BACKLIGHT = ; 


Eun 


CONTRAST ADJUST ADORESS JUMPERS mm 446 5Mhz 


As a footnote to this it has been noted that dedicated I/O 
expansion boards are now available to just do what the above 
LCD board can do. These might make for an easier addition 
with one of the flex based female keypads attached directly 
on to the male pin header. If you get in-correct keypress 
results you have connected the pad the wrong way around, 
reversing will fix this quickly. 
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P4-A WB Transponder Bandplan and 


Operating Guidelines 


AMSAT. 


Satelliten fur Kommunikation, Wissenschaft und Bildung 
Satellites for Communication, Science and Education 


The following operating guidelines and proposed bandplan are 
designed to enable the most efficient use of the 8MHz wide 
transponder for all users. It is expected that these initial 
guidelines will be further developed after commissioning. 


LE 
fy 


Beacon and Simplex DATV Simplex DATV RB-TV 


| Narrow Beacon | 125KS1-4 | 125KS5-8 
Simplex 2MS1 Simplex 2MS2 Rm Ee] &) 


2401.5 


333KS1&2_ 333KS3&4 


Maintenance Uplink 


2464.5 2405.5 2466.5 
Uplink (MHz) 


Oooo =I 


2402.5 2403.5 2407.5 2468.5 2409.5 


'10491.@ 10492.0 10493.@ 10494.0 10495.0 10496.0 10497.0 10498.0 10499.0 


Downlink (MHz 


Coordination 


Due to the very large number of variations of transmission 
parameters, it is essential that all users notify their 
transmission parameters on the co-ordination chat room page 
that has been established by AMSAT-DL and the BATC at << 
soon >> 
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Transponder Usage 


As a general principle, the transponder should be only be 
used for short-duration tests and contacts. 
The only long duration (more than 10 minute) transmissions 
should be: 

e The TV beacon channel uplinked from Qatar or Bochum. 


e Video of the live proceedings of AMSAT and Amateur TV 
Lectures and Conferences of wide interest. Examples might 
include: 

e National AMSAT Conferences 


e National Amateur TV Conventions 


The following content is unacceptable: 
e Recordings of events, or broadcast of events not explicitly 
concerned with Amateur Satellites or Amateur TV 


e Transmission of any copyright material (such as movies or 
TV channels) 


e The relaying of terrestrial Amateur TV Repeaters is 


discouraged unless the content is of exceptional amateur 
radio interest. 


Transmission Power 


All uplink transmissions should use the minimum power 
possible. No transmissions should have a downlink signal with 
a higher power density than the Beacon — the web-based 
spectrum monitor will enable users to set their uplink power 
to achieve this. 


Transmission Modes 
Transmissions should use DVB-S2 where possible. For normal 


standard definition transmissions, 2 MS is the maximum 
symbol rate that should be used. 
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To enable easy decoding PIDs should be set as: 

Video 256, Audio, 257, PMT 32 or 4095, PCR 256 or 258. 
Service Name should be set to CallSign. PMT PIDs 4000 - 
4010 should not be used. Users are encouraged to 
experiment with higher-order DVB-S2 modes at lower symbol 
rates (for example 333 KS 32APSK) to conserve bandwidth 
for other users. 


On Wednesdays (UTC time), experimenters are encouraged 
to try other modes - perhaps 6 MS using the whole 
transponder for brief (less than 10 minute) periods. It is 
essential that users to announce their plans on the chat room 
page, and to always monitor it. 


Beacon 

The beacon will initially run 24/7, but it is anticipated that, as 
more users become active, this will be reduced to a shorter 
period every hour. 

Initial bandplan 

1. The maintenance uplink will only be used very 
occasionally, but users are requested to give it absolute 
priority when notified. 

2. DVB-S2 users are requested to use the steepest roll-off 
that their equipment is capable of to reduce the possibility of 
adjacent channel interference. 


3. Recommended spot frequencies for various usages and 
symbol rates are listed in the table opposite. 


4. Uplink 2401.5 - 2409.5 RHCP, Downlink 10491 - 10499 
Horizontal. 
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Role Symbol Rate | Uplink Freq | Downlink Freq | Designator Notes 

Beacon Wide 2MS 2403 10492.5 2MS1 [Initial Beacon Mode 

Beacon Narrow 1MS 2402.25 10491.75 1MS1 [Possible future beacon mode 

Simplex 2MS 2403 10492.5 2MS1 (Only available outside beacon hours 

Simplex 2MS 2406 10495.5 2MS2 

Simplex 1MS 2402.25 10491.75 1MS1 — (Only available outside beacon hours 

simplex IMS 1403.75 1493.25 IMs Only available outside beacon hours 
lor when beacon is in narrow mode 

Simplex 1MS 2405.25 10494.75 1MS3 {Only available if 2MS2 not in use 

Simplex 1MS 2406.75 10496.25 1MS4 Only available if 2MS2 not in use 

Simplex 333KS 2407.75 10497.25 333KS1 

Simplex 333KS 2408.25 10497.75 333KS2 

Simplex 333KS 2408.75 10498.25 333KS3 

Simplex 333KS 2409.25 10498.75 333KS4 

Simplex 125KS 2407.625 | 10497.125 125KS1 (Only available if 333KS1 not in use 

Simplex 125KS 2407.875 | 10497.375 125KS2 (Only available if 333KS1 not in use 

Simplex 125KS 2408.125 | 10497.625 125KS3 (Only available if 333KS2 not in use 

Simplex 125KS 2408.375 | 10497.875 125KS4 (Only available if 333KS2 not in use 

Simplex 125KS | 2408625 | 10498,125 | 125KS5 (Only available if 333KS3 not in use 

simplex 125KS | 2408,875 | 10498.375 | 125KS6 {Only available if 333KS3 not in use 

Simplex 125KS 2409.125 | 10498.625 125KS7 (Only available if 333KS4 not in use 

Simplex 125KS 2409.375 | 10498.875 125KS8 (Only available if 333KS4 not in use 


Source: /https://amsat-dl.org/p4-a-wb-transponder- 


bandplan-and-operating-guidelines 


-DA 


Also available to read on ISSUU (| 
https://issuu.com/cq-datv/docs 


Es’hail 2 Launch 


SpaceX’s eighteenth mission of 2018 will be the launch of 
Es’hail 2 to a Geostationary Transfer Orbit for Es’hailSat, the 
Qatar Satellite Company. It will also feature an amateur radio 
payload. 


The new satellite will be positioned at the 26° East hotspot 
position for TV broadcasting and significantly adds to the 
company’s ability to provide high quality, premium DTH 
television content across the Middle East and North Africa. It 
will feature Ku-band and Ka-band transponders to provide TV 
distribution and government services to strategic 
stakeholders and commercial customers who value 
broadcasting and communications independence, interference 
resilience, quality of service and wide geographical coverage. 


Es’hail 2 will also provide the first Amateur Radio 
geostationary communication capability linking Brazil and 
India. It will carry two AMSAT P4A (Phase 4A) Amateur Radio 
transponders. 


The payload will consist of a 250 kHz linear transponder 
intended for conventional analogue operations in addition to 
another transponder which will have an 8 MHz bandwidth. 


The latter transponder is intended for experimental digital 
modulation schemes and DVB amateur television. The uplinks 
will be in the 2.400-2.450 GHz and the downlinks in the 
10.450-10.500 GHz amateur satellite service allocations. 
Both transponders will have broad beam antennas to provide 
full coverage over about third of the earth’s surface. 


The Qatar Amateur Radio Society and Qatar Satellite 


Company are cooperating on the amateur radio project. 
AMSAT-DL is providing technical support to the project. 
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In September 2014, a contract with MELCO was signed to 
build the satellite based on the DS-2000 bus. In December 
2014, a launch contract was signed with SpaceX to launch 
the satellite on a Falcon-9 v1.2 booster in late 2016, but was 
delayed to the 3rd quarter of 2017 and then to 2018. 

(img,, alt: 2018-10-20 1442 src: ../Images/2018-10- 
20_1442.png) 


Liftoff currently scheduled for: November 14th 2018, TBA 
UTC (November 14th 2018, TBA PDT) - Payload: Es’hail 2 


Source: 


https://www.reddit.com/r/spacex/comments/9p82jt/eshail_2 
_launch_campaign_thread/ 
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Spark Plugs to Video Tape the BOSCH 


Way 
Written by Trevor Brown G8CIJS 


In the last issue I explained Ampex’s contribution to 
Television, in that they were the pioneering force behind 
video recording, they had proved it could be done and some 
of their building blocks stood the testament of time. Video 
recording progressed, the external racks of the VR1000 
disappeared, colour TV came along and was absorbed into 
the technology alongside editing, which progressed from 
physical splices to electronic editing. 


The first being “Punch and Pray”, where you had to press the 
record button 1/2 a second before the edit point. Not the best 
way to spend a Saturday night assembling a football match 
for transmission that same evening. Edit too early and you 
had to go back and remake the previous edit again, if not the 
one before that. This was known as working your way back to 
the line up (the colour bars recorded at the head of the tape). 


One good thing that came out of electronic editing was the 
door it opened into a whole new industry of electronic edit 
controllers, such as CMX, EDS, and EECO all working under 
time code and allowing edits to be previewed before they 
were performed. 


This changed the way video was shot, from complete one 
take recordings, to small individual scenes E.G. film style 
shooting. This bred a whole new level of confidence into 
production staff, with a frequent expression of “it’s ok we will 
sort it out in VTR”, often heard on the studio talkback. 


The downside of this emerging industry was the cost of the 
VTR machines, they were not just time shifting programmes 
they could do so much more. 
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VIDEO 
RECORDING 


24NCH MAGNETIC TAPE 


| 


SYNCHRONIZATION 
PULSES TRACKS 


HEADS 
") +~—_ CONTROL 
HEAD 


Quad format, stop the tape and you have a 17 line 
track in front of the head drum E.G. no freeze frame, 
no pictures in shuttle and no slo-mo before you ask 


What Ampex had achieved was the video head, the use of FM 
modulation, a control track and proved the need for a head 
speed approaching 80 MPH, which was achieved with moving 
heads, fixed head machines like Vera were a non starter. 


The downside was the format, it had a complex mechanical 
transport that needed to be precise in order for tapes to be 
interchanged between machines. This knocked on into the 
complex servos. 


Let me explain the simple analogy of velocity and phase. Two 
cars on the motorway. If they have the same velocity (speed) 
they could or could not be side by side, lets assume not, the 

servo has achieved velocity lock, they are at the same speed. 


Now we want phase (EG side by side) so we check their 


positions and create a velocity error, either the rear car is 
speeded up or the front car is slowed down. 
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We check for phase until the two cars are detected side by 


side and switch to a phase servo in order to keep them there. 


If we have a small phase problem, then the phase servo 
corrects it, a big problem means we have to perform a 
velocity adjustment to get them side by side and then go 
back into phase lock. 


This is a TV signal that needs first of all four field colour lock, 
to get the PAL sequence correct, so it matches the external 
reference along with all the studio cameras, this is done by 
looking at the control track and driving the capstan servo so 
the correct video band is in front of the head at the correct 
time, then switching to tape video signals, and speeding up 
or slowing down the head wheel to slide the line sync pulses 
into synchronisation with studio line sync. Pray it keeps lock 
or we get a large picture disturbance, particularly if it has to 
repeat from control track lock back up into full colour lock 
(Pixlock as RCA called it), the expression “never mind the 
levels VTR, just stop it rolling over” still stay with me and the 
last Quad I touched was 15 years back in Kuwait City. 


Last but not least remember a servo only works by 
measuring the error, deciding on a speed up or slow down 
requirement, delivering the command and then checking to 
see where you are, so the video will always jitter around the 
correct position, this is due to mechanical inertia of the head 
wheel, amongst other things. 


The jitter is removed by a variable delay line in the signal 
path to increase or decrease the delay electronically (Time 
Base Corrector). This smooths out the errors and produces a 
stable video signal that can be mixed with all the studio 
cameras (a real headache with the quad format). 


The delay line was initially analogue and had a small window. 
Ampex progressed this to a digital TBC that was rather 
elegant and increased the window considerably (another 
first). 
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A Quad head assembly, needs a rework every 300 or 
so hours cost around £1000 depending on hours. 
Every machine needs at least two head panels as 

down time was never an option 


RCA tried it for their TR600, but without much success, it was 
digital error detection, but analogue correction. 


The Quad format also required compressed air for the head 
bearings and a vacuum pump to hold the tape into position in 
the female guide. A head wheel assembly that had to go 
away every three or four hundred hours for a rework. 


Let’s say it left some room for improvement, particularly the 
complex and expensive head wheel panels. The Bosch 
company in Germany, had been producing Ampex quad VTR 
machines under license for some time and thought they could 
design something better. 


They harvested all that worked in the Ampex design, FM 
modulation, control track and moving heads to get the tape 
speed up, but designed a different transport that was given 
the recording format name “B format”. 
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Bosch came up with a simple transport design that had all the 
advantages of Quad and removed a lot of the disadvantages. 
Like Quad it evolved from a humble machine to a rather 
sophisticated machine, it died along with quad when C format 
came along, but that’s another story. 


The B format head disc was a similar diameter to the quad, 
but there were only two heads on the disc, the tape wrap was 
190 degrees, so one head was always in contact with the 
tape. 


One head scan was 52 TV lines at an angle more along the 
tape. This head disc was removable and overcame head 
panels needing to go away for service. It could be replaced 
by the users, with no complex alignment procedure, there 
was no compressed air, or vacuum pumps required. 


The tape was only 1”, but had three longitudinal audio tracks, 
two audio and one Linear time code. The FM was better 
performing in PAL countries, (The quad chosen FM 
frequencies were fine for NTSC, but their PAL equivalents 
caused moiré). 


We now have a machine that was developed in a country that 
invented magnetic recording and was the home of PAL, so it 
had a lot going for it. It never replaced Quad, it lived along 
side. It was a much simpler machine and was often favoured 
by countries moving late into television and was a pleasure to 
operate and proved very reliable. 


Bosch engineering was very popular in broadcast television, 
total turnkey solutions were possible as they made 
everything from some very respected vision mixers right 
through to sync generators and everything in between, they 
had some design philosophies that other companies did not, 
they tried hard never to reinvent the wheel across their 
products. 
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This showed in the fact that camera’s and VTR’s had the 
same cards in places, so some camera modules could be used 
to isolate VTR problems and vice versa. This philosophy 
extended beyond modules to parts of modules E.G. the 
design of a sync separator, would be the same in any Bosch 
appliance, requiring this circuit configuration. 


I always suspected they had a database library of modules 
and CAD as the PCB design was the also the same. 


Can you take this too far? 


There is a story that a Bosch field engineer working in a 
remote African country, trying to get a Bosch B VTR machine 
working, found the spool motor to be defective and when one 
was not available, he went to the local hardware store, 
bought three different Bosch electric lawnmowers, took them 
back to the TV station removed the motors and compared 
them with the faulty VTR motor and found that one was 
identical and fitted it, the machine worked. 


Perhaps the best example of not reinventing the wheel. He 
probably saved a fortune as TV kit is expensive, as there is a 
lot of R&D costs to recover, three lawnmowers was probably a 
cost saving. I never found out if he got to keep the other two. 


Yes I have spent many a happy hour in the Bosch factory in 
Darmstadt, mostly working on acceptance testing equipment 
prior to it going to the UK. 


Happy days and some brilliant engineers, who were a 
pleasure to work with. I was there the day the BOSCH sign 
came down to be replaced with a BTS sign (Television 
Politics), no I do not have a picture, we could start a library, 
as RCA Jersey, in the channel Islands and then the HQ in 
Camden New Jersey, went the same way, not to mention 
Marconi and EMI in the UK. 


CQ-DATV 65 - November 2018 


™ a “oy “ 

B Format Transport, stop the tape and the head see 
52 lines so no freeze frame, but the did have Slo-Mo 

on the later machines, you had to move the tape back 
and forth and fill in the gaps from a field store. One 
fifth speed only like it or leave it 

https://www. youtube.com/watch ?v=PTUdHncIbq8 

https://www. youtube.com/watch ?v=VUy--fz6zCA 

https://www. youtube.com/watch ?v=9bNmskKBqFPQ 


https://www. youtube.com/watch ?v=fpBRuheelu4 
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B format scanner, no female guide, no compressed 

air, no vacuum required, user replaceable heads. I 

have fitted many without a problem. Note the tape 
path shown by it’s polished path 
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Very Late model B format machine 
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Translations from TV-AMATEUR 190 SMD components have been omitted to simplify the 
reproduction. All information necessary for the construction of 


Audio level meter for ATV stations this helpful device is provided in this article. 
(Karl Skuthan, DM2BMB) 


The used housing Teko P2 with the dimensions 110x70x40 
mm is available at electronics dealers. The printed circuit 
board in the dimension of 39x66 mm has the suitable size for 
it. 


The circuit input is designed with high impedance in order to 
not overload an additional Audio output on the satellite 
receiver connected in parallel. The modulation level can also 
be controlled on the received return signal of the ATV 
repeater. To one’ s QSO partner one can now give back the 
exact audio level read off. 


a ee The circuit represents a full-fledged NF peak voltmeter with a 
frequency range from 20 Hz to 20 kHz with an adequate 


Anyone who is frequently qrv in an ATV net - like me - will accuracy of +3%. 


aires 
[en edible tN 


notice that the audio signal strength of the participating 

stations is very different. Audio signals from 50 mVpp to 5 Vpp sine are converted into 
an analog DC voltage, which can now be displayed with a 

To get an even reception volume, you always have to adjust suitable instrument. The calibration is carried out with the 

the audio signal level. The constant, often annoying potentiometer P1. At 1 kHz / 500 mVss sine at the reference 

readjustment when receiving different ATV stations could be output with potentiometer P1 a DC voltage of 1 Volt is set. 


eliminated if every QSO participant could easily control his 
audio level himself at any time. 


Therefore, each ATV station should have such an audio level 
meter for transmitting level control. DC9OMD and DH4ATV 
recognized the problem, developed an audio level meter 
together and published the circuit for self construction in 
1998. 


I built this audio level meter in 2008. Since then it is firmly 
integrated in my ATV system. Since the corresponding PCB PCB and assembly layout. The illustrations are enlarged, 
layout was not available, I first had to draw and make a the original is only 39 x 66 millimetres 

printed circuit board. 
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Circuit diagram of the audio level meter at my ATV station 


+12V 
GNO Brucke 
- SON, -12V 
: Bus |O 
a +_}- | ee REF=Test 
alt) GES A 
— = 


on Puss 2 J] 
LF 4v 


Arrangement of the components on the component side 


In order to display speech and music levels with the indicator 
instrument, the peak value is stored for a period of time. The 
storage time can be set with C4 and R5 individually. 
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At the output for the display, the P2 potentiometer and 
possibly R6 can be used to set a suitable instrument to any 
deflection required for full scale output. 


Here is another note: for the ZPD1,4 (D3) diode, two 1N4148 
can be connected in series as replacements. In general, the 
full audio volume must be set on the satellite TV receiver. 


Es’hail-2 (P4-A) current status 
(Jens Schoon, DH6BB) 


For a long time the radio amateurs had to wait for official 
news about the current state of Es’hail-2 with the amateur 
radio payload P4-A. In the past months there were rumors 
and (wrong) announcements about the start date, official 
sources but held back. Nevertheless the signs for a start in 
2018 evolved. On 31.07.18 Es’hailSat then reported on the 
news service Twitter short and sweet: “Es’hail-2 will be 
launched in Q4 2018”. 


Shortly before, from 23. to 25.7.18, some members of 
AMSAT-DL met for the integration workshop for the control 
ground stations, which will be built up in Qatar and Bochum, 
Germany. 


Among other things, the 19” plug- 
in units for “LEILA-2” (LEIstungs 
Limit Display, 2nd generation) 
together with the Up- and 
Downconverters are now ready for 
shipment. 


The 19”-rack “DATV” for the control 
ground stations could already be 
admired for a short time at this 
year’s HAMRADIO. 
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Last hardware works have also been completed in the 
meantime. 


A band plan for the broadband transponder is currently in 
coordination between the project members. This should at 
first provide for a little order on the satellite. So there will be 
a beacon at the low end of the band with continuous loops of 
information videos. For the rest of the band there will be 
“preferred operating parameters”. As there is no experience 
so far with such a transponder in orbit, it may happen that 
this band plan will be adapted after initial findings have been 
collected. 


Even if the launch of Es’hail-2 should take place shortly, some 
patience is still needed. After the launch the satellite has to 
be positioned to its final geostationary position of 26° East. 
This will take several weeks up to a few months. During this 
time the ground station in the SCC (Satellite Control Center) 
carries out various tests with the satellite, the so-called 
“InOrbit Verifcation”. Only when all systems, including the 
amateur radio transponder, have been tested, P4-A will also 
be activated. 


Before an official release any transmission attempts in the 
direction of Es’hail-2 must be avoided! Only Es’hailSat 
(Quatar) or AMSAT-DL can be regarded as official sources. 
Before the beginning of the winter season your antenna 
system should be made fit for the reception of (or the 
transmission via) P4-A. If you are interested in the latest 
informations at first hand: the AMSAT-Symposium on 
Saturday, 29.9.2018, will be held in the Radome of the IUZ 
(Institute for Environmental and Future Research) in Bochum. 


The event is also free for non-members. 

The sight of the 20 m parabolic dish in the radome alone is 
already worth a visit. Find more info on the AMSAT-DL 
website at http://www.amsat-dl.org. There is a menu item 
“Es’hail-2 (P4-A)” with a presentation of a lot of information. 
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Quality of angle adapters 
(Klaus Welter, DH6MAV) 


Who has ever thought about what it might look like inside 
coaxial angle adapters or angle plugs? It’s easiest with angle 
plugs that have a bonnet at the knee which has to be 
removable anyway. Below, inside, the coax soul is soldered 
by the radio amateur to the pin of the plug or socket. But 
also with angle adapters (also angled connectors), especially 
for BNC, a cover can be seen at the knee. There the coax 
pins of socket and plug were soldered or welded in the 
factory. 


If one attends to the HAMRADIO, here the flea market of the 
fair, angle adapters are noticeable, who do not have any 
opening at the knee. You should not trust it as my 
subsequent experience shows. 


I ordered at the German mail-order distributor Reichelt two 
angle adapters; in this case for UHF (PL). The pin of the 
socket leans inside only with pressure against the pin of the 
connector, that was easy to find out. Everybody can try it for 
himself: You take a screwdriver and insert the slender blade 
into the feathering (in the fine slits) of the socket. Now you 
can turn the pin around easily. How might the damping over 
the frequency range look like and how does that sloppy 
contact behave at higher transmitter powers? 


I wrote the facts to Reichelt and asked for a replacement. I 
also recommended the “Screwdriver Test” before shipping. 
The reader estimates properly: I got the same trash. 


Off to the rubbish bin with it! The parts were as cheap as dirt 
that it should not surprise. It’s not that there aren’t also 
correct factory solutions, for example from the Telegartner 
company 
https://www.telegaertner.com/en/info/catalogue/coax/?IdTre 
eGroup=3000203762 
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I described the matter to this company together with a photo 
of my mechanical cross section. Telegartner suspects the 
Reichelt angle adapter as of China origin. 


The German manufacturer showed me in writing, how 
important the high-frequency technical compensation in the 
90° bend is in order to obtain the 50 Ohm impedance. 
Furthermore, I was given a diagram for an N angle connector 
that shows the care and attention in the production process. 
Not an easy undertaking and yet: Even at 5 GHz Telegarner 
produces a backflow damping of approx. -30 dB. Telegartner 
even succeeds in making a 90° connection with N angle 
connectors as a clean bridge without soldering from outside. 


Thank you to Karl Gartner GmbH for information and 
drawings. 
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A cut with the mitre saw reveals the scrap content of the 
estimated China UHF contra-angle handpiece on the left. (For 
taking the pic the adaptor was filled by rasin compound.) The 
commercial cable soldering on the right, here shown on an 
older angular connector, is fine. 


Left: Excerpt from Telegartner’s technical drawing. The 
safe bridge between the m- and f-pin is clearly visible in 
the N angle connector. 


Translation by Klaus, DL4KCK www.agaf.de 
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Guido Giorgini IW6ATU has supplied some pictures from the 
June 2018 IARU Region 1 contest in Italy. 


Guido commented that he would like to thank all those who 
participated in the contest and hopes that they will send in 
their logs. 
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DATV-Express Project 


Written by Ken W6HHC 


Art WA8RMC is preparing for a production build of a new 
version of MiniTiouner-Express units called “Rev B”. The small 
design change allows a push-on jumper to select either (a) 
allow external power supply to feed voltage to the board and 
any LNB or (b) to have the hardware unit powered by the 5V 
on the USB-3 cable. 


The shipment of 100ea Serit tuners is expected to arrive 
around October 10. The world-wide inventory of remaining 
“Rev A” units is quite low...and might run out before the 
newer units are assembled and fully tested. 


Charles G4GUO has fixed one bug for PLUTO units with the 
vi.25LP10 software release. One user of the v1.25LP10 
software (John G4BAO) discovered that there is a coding 
design problem with the LimeSDR-USB and LimeSDR-mini 
units. 


With LimeSDR-USB units, if frequency selected is <2.0 GHz, 
then then code did not select the correct output port and the 
RF power output was too low. With LimeSDR-mini units, if 
frequency selected is >2.0 GHz, then the code did not select 
the correct output port and the RF power output was too low. 


Charles has prepared a new v1.25LP11 of the software and 
Ken is getting ready to re-test at his lab and then prepare for 
this new release to be uploaded to the www. DATV- 
Express.com web-site. 


Ken W6HHC has prepared a new Block Diagram that 


illustrates that the DATV-Express software now supports four 
different hardware boards. 
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Ken plans to update the DATV-Express User Guide to 
emphasize that DATV-Express has transitioned to become 
solely a software product for the future. 


During September, Tom WB6P completed the gerber artwork 
for “Rev B” of the MiniTiouner-Express printed circuit board. 
The artwork and other PCB files have been sent to the PCB- 
house for fabrication. . 


Windows Notebook or PC 
32-bit or 64-bit 


DATV-Express board 
Contigured for 1.2 GHz 


RF to 1* 
RF Amp 


Dw6-82 

or 

Ove-T 

1 to > 00 iW ot 1.2 Gite 


LimeSOR board 
Configured for 1.2 GHz 


RF to 1" 
RF Amp 
Ove-s2 
FE 


Ove-T 
1 to ©10 mW ot 12 Ghte 


Logitech 
Boom 
Headset 


LimeSDR-mini board 
Configured for 1.2 GHz 


RF to 1" 
RF Amp 
| ove-s2 
or 


VET 
1 to >10 mW ot 1.2 Ohte 


PLUTO-ADLM board 
Configured for 1.2 GHz 


RF to 1" 


RF Amp 
ove-s2 
or 


Ove-T 
0.1 to >1 iW ot 12 Ore 


Block Diagram of DATV-Express software supporting 
four different boards 


Project Speed is set to slow....de Ken W6HHC 
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Update - Thu Oct 11, 2018 6:49 pm 


Just a note that the DatvExpress v1.25LP11 software for 
selecting and controlling the four different exciter board 
models has now been successfully uploaded as a zip file to 
the DOWNLOADS page on the www. DATV-Express.com 
website. 


As a side note: while testing the v1.25LP11 software I came 
to realize that I did not have test equipment in my home lab 
to measure RF power (easily) at >2.0 GHz. My trusty Rigol 
DSA815 spectrum analyzer only measures up to 1.5 GHz. So 
I had to rely on the v1,25LP11 testing performed by Charles 
G4GUO and John G4BAO with the LimeSDR-USB and 
LimeSDR-mini boards at >2.0 GHz. 


Download the NOTES_vi.25LP11.txt file to understand the 
details on the power-out-level issues when running with the 
LimeSDR-USB and LimeSDR-mini boards. 


73...de Ken W6HHC 
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is Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


MiniTiouner-Express 


a 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Is this the latest issue of CQ-DATV? to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last Friday of the month. The 
cut-off day for submissions/corrections/alterations is 5 days 
before the Friday of publication. 
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Followed all over the world 


Want to be notified when issues of CQ-DATV are published? 
Join our 
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Editorial 


Welcome to issue 66 of our electronic ATV magazine. 


CQ-DATV would like to send it’s congratulations to AMSAT-DL 
after the successful Es’hail-2 launch. On board the Es’hail 
satellite is AMSAT-DL’s Phase-4A transponder. 

The successful launch was on Thursday, November 15th from 
Launch Complex 39A (LC-39A) at NASA’s Kennedy Space 
Centre in Florida. 


You can watch the launch at 
https://www. youtube.com/watch?v=PhTbzc- 
BqKs&feature=youtu. be. 


AMSAT-DL describes their commissioning procedures at: 
https://amsat-dl.org/p4-a-eshail-2-launches-in-a-few-days 


Phase-4A operating frequencies and modes are documented 
at: Attps://amsat-dl.org/eshail-2-amsat-phase-4-a 
More on the service Es’hail 2 further down this issue. 


Other news - We now have a 70cm RBTV beacon installed in 
Catalonia, located at the top of Montjuic mountain in 
Barcelona (JN11BI). 


Finally some news of our own. CQ-DATV now has another 
member on the team. Jim Andrews KH6HTV has joined the 
CQ-DATV team and will be submitting articles each month 
starting in this issue with a bumper 2 articles “70cm vs 23cm 
Band Activity” and 70cm antennas for “ATV”. 


Jim lives in Boulder Colorado from where he edits the Boulder 
ATV repeater news letter, when he is not fixing and improving 
the actual repeater. Jim does admit to escaping the Boulder 
winters to his bolt hole QTH in Hawaii. 

This snow birding may impact repeater repairs but not his 
planned series of articles for CQ-DATV! 
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Also in this issue 


Ken W6HHC reports Art WA8RMC has tested the first Mini 
Tiouner Express unit’s design called “Rev B” from the 
assembly house. All units fired up...although one unit needed 
to have the USB chip solder refluxed, Art will explain. 


Trevor has followed up his broadcast VTR story with the 
introduction of C format and the changes it brought to the 
television broadcast industry, from Slo-Mo to portable 
recordings. 


Brian Beezlet K6STI has come up with a simple home 
constructed 50 ohm to 75 matching unit for test equipment 
and explains why this is necessary. 


Richard VK4XRL and Mike G7GTN have produced the final 
part of the 8 input 4 output mini router series, Richard 
explains why he needs 4 outputs for all the equipment in his 
shack along with the hardware design and Mikes Code. 


One from the Vault features a frequency counter project by 
John G3RFL from CQ-DATV issue 2. 


As we always Say, sit back and enjoy CQ-DATV 66. 


From the enlarged production team in the UK, USA and 
Australia. 
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On October 23rd a 70cm RB-TV beacon was installed in 
Catalonia. 
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The beacon is based on a remote controlled raspberry pi with 
F50E0 software, located at the top of Montjuic mountain in 
Barcelona (JN11BI). 


Transmission frequency 434,5MHz, power iw, 2 element 
Yagui, FSOEO software. Project was conducted by EA3CNO 
(Antoni) and EA3ANS (Joaquim). There has been reception 
reports from Terrassa, 25Km north of Barcelona. 


Source: 
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Source: Southgate Amateur Radio news 


For a while, SpaceX has dreamed of making its Falcon 9 
rocket as reusable as possible, and not just the first stage. 


Now, though, it’s having a change of heart. SpaceX has 
scrapped plans to make the rocket’s second stage reusable. 
Instead, Elon Musk said, it’s focused on “accelerating” 
development of the BFR. Musk also teased a significant 
design shake-up, calling it “delightfully counterintuitive” and 
a “radical change” compared to the previous design. 
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Musk didn’t say when he expected the BFR to be ready in the 
wake of the strategy shake-up. In March, SpaceX aimed for 
early orbital launches by 2020. 


It’s not completely surprising that SpaceX might shift focus. 
The company’s ultimate aim is to retire Falcon 9 in a few 
years once the BFR is ready. It would be pouring resources 
into a rocket whose shelf life could be quite limited by the 
time it’s truly reusable. BFR, meanwhile, represents SpaceX’s 
long-term future. What the spaceflight firm loses in near- 
term cost-cutting and waste reduction could be worthwhile if 
it speeds up the arrival of a long-term solution. 


Elon Musk@elonmusk 

Btw, SpaceX is no longer planning to upgrade Falcon 9 
second stage for reusability. Accelerating BFR instead. 
New design is very exciting! Delightfully counter-intuitive. 
6:45 PM - Nov 17, 2018 


Source: Elon Musk (Twitter) 
https://twitter.com/elonmusk/status/1063865779156729857 


___ | 


-DA 


Also available to read on ISSUU | 
https://issuu.com/cq-datv/docs — 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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Renewed Arduino Quick Reference Card 
Bezoek van DJ2NL (Chris) aan PAOEHG (Hans) lokale ruismeting op de 80 
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Check out the DKARS website at:- 
http: //dkars.nl/ 
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SpaceX launch of a Falcon 9 Block 5 


Rocket 


SpaceX was scheduled to launch a Falcon 9 Block 5 rocket as 
part of the Es’hail 2 mission. The launch window for the 
Communications mission was on Thursday, Nov 15th, 2018, 
8:46 PM from Launch Complex 39A, Kennedy Space Center, 
FL. The status of the launch is GREEN. 


A video of the launch can be seen here: 
https://www.spacex.com/webcast?fbclid=IwWAR2ZQ95AMXVJINv 
X5VPNpYPRjJEEBanfohaB_Mu9weTfwDTNWS1RxrrxXbrm00U 
Darko OE7DBH comments: 

Finally the wait has come to an end after more than three 
years. Es’hailSat2 with the ham radio transponder has been 
successfully promoted into space. 


Here is a video recording - 
https://www. youtube.com/watch?v=krABDyhBujM 


UHF and SHF friends are pleased, finally a geostationary 
satellite. 


https://amsat-dl.org/category/eshail-2-p4-a 

No antennas tracking more and no minutes operating times 
like the orbiting satellite. Now it will be easy, antenna 
direction stops and never move again. Half world listening at 
all times. 

Great, never again “nobody is on it”. 


Good luck and good satellites QSO wishes you Darko OE7DBH 


https://www.oe7forum.at/viewtopic. php ?f=42&t=468#p2441 
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Es’hail-2 


Es’hail-2 is a new communication satellite originally 
scheduled to be placed into the geostationary transfer orbit in 
the fourth quarter of 2016. It will be launched aboard the 
Falcon-9 launch vehicle from Cape Canaveral Air Force 
Station, Florida, US. 

The satellite will be positioned at 26° east orbital position and 
will provide TV broadcasting and direct-to-home (DTH) 
services across the Middle East and North Africa. It will be the 
first Amateur Radio communication satellite in Qatar. 


Es’hailSa, a company based in Qatar, is the owner and 
operator. Es’hail-2 will become Qatar’s second 
communications satellite, following the launch of Es’hail-1 in 
August 2013. 


Satellite development 
“Es’hail-2 has a mass of approximately 3,000kg.” 


Es’hailSat awarded the design and build contract of the 
satellite to Japan-based satellite manufacturer, Mitsubishi 
Electric (MELCO) in September 2014. 


MELCO will also supply the ground systems and provide the 
required training under a complete turnkey solution. This 
makes Mitsubishi the first Japanese satellite supplier to enter 
Arab’s commercial communications satellite market. 


Es’hail-2 has a mass of approximately 3,000kg and will have 
a lifespan of more than 15 years. 


Communication capabilities 


The satellite will feature 24 Ku-band and 11 Ka-band 
transponders to provide direct broadcasting services for 
television, government and commercial content distribution. 
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In addition, it will carry two phase four Amateur Radio 
transponders, which will provide Radio Amateur Satellite 


‘ 
10685.55 10689.8 woes sous 


. a . : : i | Xpdr I U/L FREQUENCY (MHz) D/L FREQUENCY (MHz) | LO BW | 
Corporation the first geostationary communication capability [ _No Pol] Begin | Center | End Pol_| Begin | Center End | (MHz) | (MHz) 
to directly link Brazil to India in a single hop in real-time. It NB | RHCP | 2400.05 | 2400.175 | 2400.3 V_| 10489.55 | 10489.675 | 10489.8 | 8089.5 | 0.25 
will also allow the AMSAT community to corroborate and WB | RHCP | 24015 | 24055 | 24095 | H_ | 10491 | 10495 | 10499 | 80895 | 8 
exhibit their digital video broadcasting standard. The electrical power system includes 100V-regulated dual bus 

with silicon, multi-junction Gallium arsenide solar array and 
Satellite bus NiH2 or Li-Ion batteries. 
Al Yah 3 Communication Satellite, Al Yah 3 is an all Ka-band Launch vehicle 


communications satellite . 

In December 2014, Es’hailSat selected Space Exploration 
Es’hail-2 will be based on the DS2000 satellite bus platform Technologies to launch the satellite. 
developed by MELCO. 

SpaceX will launch the satellite aboard Falcon 9, its own 
The satellite bus handles a broad range of communications launch vehicle, from SpaceX’s launch complex 40 at Cape 
payloads and can provide an output of up to 15kW, which is Canaveral Air Force Station. 
sufficient to power multiple payloads. 

Falcon 9 is a two-stage rocket weighing 505,846kg and 
Its flexible design suits various payload applications, standing 68.4m tall. It can carry a payload of 13,150kg to 
including hybrid communication payloads, multiple spot-beam LEO and 4,850kg to GTO. 
broadband communications and meteorological satellites. 
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Its first stage features nine Merlin engines and aluminium- 
lithium alloy tanks carrying liquid oxygen and rocket-grade 
kerosene (RP-1). It generates 1.3MIlb (million pounds) of 
thrust at sea level and 1.5Mlb in the vacuum of space. 


The second stage incorporates a single Merlin vacuum engine 
that delivers the payload to the respective orbit. The engine 
can be restarted multiple times to place different payloads 
into different orbits. 


This stage generates a thrust of 180,000Ibf and an 
intermediate stage between the first and the second holds 
the release and separation system. 


From http://www. aerospace-technology.com 
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Setup for SSB communications: 


RX Antenna | 60-90 cm SAT-TV dish 
Receiver LNB with power injector and DVB-T dongle + SDR 
software (for example SDR#) 


OR 


L | 3.cm_ LNA with downconverter to 70cm 
Transmitter | LOW PEP in 60-90 cm dish plus upconverter from 
| 144 MHz 


Setup for DATV (DVB-S2) communications: 


[RX Antenna [60-90 cm SAT-TV dish 
Receiver modified LNB with standard satellite receiver box 
(DVB-S2) 
OR 
modified LNB with PCI DVB-S2 cards for PC use 
Transmitter | 100W PEP in 2.4m dish plus DVB-S2 modulator 


Coverage from orbital position of 26 deg East 
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Written by Jim Andrews, KH6HTV 
Extract from BOULDER TV Repeater’s REPEATER November, 
2018 


Boulder, CO 


From my QTH with my Rigol spectrum analyser, I have 
monitored the relative activity on both the 70cm and 23cm 
bands. Dramatic differences! 


The screen shots shown below were taken under the same 
analyser settings on both bands. The analyser was set to the 
Peak Hold mode to capture everything which occurred in the 
10 minute acquisition interval. 


The measurements were made on a weekday in the middle of 


the day. On 70cm, the span of 50 MHz includes the 
government band 410-420MHz (bottom 2 divisions) and the 
commercial / FRS band 450-460MHz (top 2 divisions). 
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A lot of amateur, 70cm, FM repeater outputs are noted in the 
445-450 MHz portion. 


Also a lot of unlicensed activity is seen in the 434 MHz region. 
On 23cm, the span of 100 MHz includes government bands 
below 1240 and above 1300MHz. 


Absolutely the only activity detected were the government 
radars in the vicinity of 1265MHz and 1318MHz. 


23cm monitoring over extended 1/2 day periods also showed 
essentially an empty, quiet band, except for the radar signals. 
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DATV-Express Project Report 


Written by Ken W6HHC 


Art WA8RMC reported he picked-up and tested the “first 
articles” of MiniTiouner-Express unit’s design called “Rev B” 
from the assembly house. All units fired right up...although 
one unit needed to have the USB-chip solder refluxed. Art 
observed that he observed some voltage drop at the end of 
the USB cable plugged into the computer USB-3 port. Use a 
short USB cable if you plan to obtain power from a USB-3 
port using the new jumper. Quality brand USB-3-grade cables 
are not longer than 2 meters and are recommended. 


sist gNew RevB of MiniTiouner- 
eres A xd Express with arrow 

BET Ba be gpointing to the new J3 

etek Ot we jumper set-up that was 

st added. The push-on 
=~sShorting plug is shown 
positioned (away from 
end of the board) to 
configure power supplies 
as the original design 
(not USB-3 powered). 
It important to note that 
the new RevB units will 
ship with J3 configured to work like the original design. 


Charles G4GUO had fixed one bug for PLUTO units with the 
vi.25LP10 software release. v1.25LP11 of the software was 
released to the www. DATV-Express web site DOWNLOADs 
page after Ken independently tested at his lab. No new 
problems have been reported with v1.25LP11. Charles did 
say he also improved his GPU LDPC decoder using a 
modification to the algorithm he read about in an academic 


paper. 
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The photo right is the Fuji 
“pick-and-place robot” for 
SMT PCBAs. The PCB 
panel-array is designed to 
hold six boards. 


The assembly house 
started to complete the 
rest of the 100 unit 
production run on Friday, 
Nov 02. 


The fast FUJI “Pick-and-Place” robot can complete each unit 
in 5 seconds, 30 seconds for the PCB-array of six boards. 


Ken W6HHC Plans to upgrade the MiniTiouner-Express User 
Guide to include the new power supply options available with 
the addition of J3 in RevB. Ken is also working to update the 
DATV-Express User Guide to emphasize that DATV-Express 
has transitioned to become solely a software product for the 
future. 


Project Speed is set to slow....de Ken W6HHC 
G4GUO comments 

If anyone is interested the improvement to my GPU LDPC 
decoder uses the Self Corrected Min-Sum algorithm. 
https://arxiv.org/pdf/0803. 1090. pdf 


It improves decoder performance by about 0.4 dB 


Charles 
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The ABC of Broadcast Video Tape 


Recording 


Written by Trevor Brown G8CIJS 


In the last two issues we have looked at the way video tape 
recording evolved. We started with Quadruplex and then 
moved onto B format developed by Bosch who were the only 
manufacturer of this format. The next format was C and 
strangely enough was not a step forward but a step 
backwards. 


C format grew out of Helical Scan, video recorders. These 
formats used a head drum that rotated at the slower speed of 
one revolution per field. The head to tape speed was slower 
and instead of scanning across the tape, it scanned 
diagonally down the tape producing longer scans to 
accommodate the increased data of a full field as opposed to 
17 lines of Quad or 50 lines of B format. The head drum was 
much larger in an attempt to keep the head to tape speed 
high. 


There were various options: IVC produced a single head 
Alpha wrap, Ampex started with the 180° Omega wrap which 
required two heads so one was always in contact with the 
tape. The tape was 2” and the heads were singularly 
replaceable, but were difficult to align, which was critical to 
achieve interchange. 


The pictures were poor and the signal to noise left a lot to be 
desired. This machine was never considered to produce 
broadcast pictures, although NASA did use it to record the 
Moon landings. 


Ampex switched to a one inch, single head full helical omega 
wrap machine, which was even less of a broadcast format 
because single head omega wrap has the problem of missing 
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information when the head leaves the tape at the end of a 
scan. Resulting in about 10 lines of picture missing, seen as a 
band at the bottom of the picture, something the broadcaster 
would never tolerate. 


This was a another main stumbling block, dimensional 
instability of the actual tape, which would vary in length, with 
temperature so the angle of the recording would change 
when the tape was stored making control track phase 
adjustment difficult and frequent. 


Quad and B format with their slant tracks were much less 
affected. 
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The world changed when AST Automatic Scan Tracking was 
developed. The video replay head was mounted on a 
transducer that could dynamically follow any changes in scan 
angle, the tape could even be slowed or stopped, which 
would cause a dramatic change in track angle. This opened 
the door to pictures in wind - slow motion and even freeze 
frame and the broadcast world suddenly started to love 
helical scan. 


The poor signal to noise was revisited with better filters, tape 
jitter was improved by better servo’s and the addition of time 
base correction. The band of missing information was moved 
to the vertical interval where a TBC corrected picture could 
use a processing amplifier to repair the vertical interval. 
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Suddenly Ampex had a broadcast Helical Scan machine called 
the VPR 1. This had broadcast potential. Slo mo, freeze 
frame, pictures in wind, and a separate play head following 
the record head so the recordings could be verified while the 
recording was in progress. 


Then politics and the world of committees such as SMPTE, 
raised its head. Sony wanted a piece of the action and 
wanted a common standard so they could produce a 
compatible broadcast helical. They insisted from the outset 
that the missing band of information was unacceptable, even 
though it was now in the vertical interval and came up with a 
proposal of extra heads on the scanner to record when the 
video head was not in contact with the tape. 


The argument was that a machine without a TBC could be 
produced. The problem was then compounded that the extra 
heads caused incompatibility with machines that did not have 
them and so dummy heads needed to be fitted and Ampex 
had to change the scanner design to add the extra heads and 
produce a SMPTE compliant VTR called the VPR 2. The VPR 1 
although it did sell was not C compliant. The VPR2 was, as 
was the Sony BVH 1100. 


BVH 1100 and the later BVH 2000 entered the broadcast 
market as Ampex’s main competitor. RCA initially declined to 
enter the C format market, but then later reversed that 
decision and produced the TR800, which like RCA soon 
disappeared as a broadcast manufacturer. 


The non TBC machine requiring the extra heads never 
appeared. The dummy heads made little difference to the 
interchange, but running without them did off balance the 
scanner. Sony’s BVH 1100 was soon replaced with the 
BVH2000 and was the better machine because it had a serial 
interface that was excellent at interfacing to linear edit 
controllers. 
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BVH 2000 Sony C format machine 


Ampex head drums gave problems and often required and 
expensive overhaul, costing several times the cost of a Quad 
head rework. 
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Ampex sold the VPR2 manufacturing rights to the Marconi C format also opened the door to small portable recorders for 


corporation who were desperate to have a VIR machine in field recording Ampex built the VPR 20 and Sony the BVH 500 
there stable and called it the MR2B. They made modifications, these were useful and both machines were on a power with 
but blew the budget on power supply improvements and each other, but Ampex also licensed Nagra to build portable 
producing a combined waveform and picture monitor display, recorder. 


but neglected the serial interface that was limiting the 
potential of this machine. Ampex went on to develop the 
VPR3 and VPR6, which had a serial interface and longer 
tapes, demanded by the USA market, while Sony developed 
the much loved BVH 3100. 
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Nagra had long since had a reputation for excellent portable 
field audio recorders loved by the film industry and what they 
produced was the VPR 5 which really blew everyone’s socks 
off as the portable 1” VTR to end all portable 1” VTR 
machines. 


C format delivered Slo Mo, freeze frame and pictures in wind 
along with practical field recorders. The broadcast industry 
was happy, but these were still analogue recorders and 
composite at that! 


Multiple generation copying and editing still added 
considerably to picture degradation. 
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Matching 500 to 750 L-Network 


Written by Brian Beezlet K6STI 5B nH 
http://www.ham-radio.com/k6sti/ 
Reprinted by kind permission. 
20 ohms 75 ohms 
Most signal generators have an output impedance of 50Q. To 
align an FM tuner or measure its performance, it’s best to 
match this to the tuner’s 75Q input impedance. Mismatch loss | 5 pF 
is only 0.2 dB, but a source impedance that differs from the 
design value may alter the RF input circuit bandwidth or 
resonant frequency. This can degrade front-end tracking and 
affect intermod or desensitization measurements. 


Minimum-Loss Pad 


An L-network is nearly lossless. This circuit isn’t broadband 
like a minimum-loss pad, but it easily covers 88-108 MHz. 


50 ohms 75 ohms 
43 
91 


A simple minimum-loss pad provides a broadband match. Use 
chip resistors or the shortest possible lead lengths to 
minimize stray inductance and pickup of local broadcast 
signals. Loss is 5.6 dB for the 5% values shown. 


For calibrated voltage output, set the signal generator to 1.55 

times the desired output level in microvolts. (For 1% : 

resistors, use 43.29 and 86.6Q. Loss is 5.7 dB.) This shows an L-network in a small metal box. The inductor is 
made of #14 wire and the capacitor is a small mica trimmer. 
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I adjusted the turns spacing and the trimmer for best return 
loss over the FM band. Response must be checked with the 
box cover in place. 


This shows the return loss of the L-network with a coaxial 
75Q load from 88 to 108 MHz. I used an HP 
141T/8553B/8552B spectrum analyzer, 8443A tracking 
generator, and Anzac THV-50 power splitter. The return loss 
of the power splitter with a 50Q load was a constant 30 dB 
across the FM band. This is the limit of the test setup. Results 
beyond this figure indicate cancellation of the residual return 
loss. 


The L-network loss measured 0.05 dB. For calibrated voltage 


output, set the generator to 0.83 times the desired output 
level in microvolts. 
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Twelfth-Wave Transformer 


A twelfth-wave transformer can match 502 to 75 with 
negligible loss and no adjustment. It is a special case of a 
series-section transformer. 


75-ohm coax 50-ohm coax 


SO ohms 75 ohms 


The transformer consists of a 759 coax section in series with 
a 502 section, each about 1/12-wavelength long. At 98 MHz 
the section length for solid-dielectric coax with a velocity 
factor of 66% is 62”. For foam dielectric at 83%, it is 8¥e8”. 
For best accuracy, obtain the manufacturer’s specified 
velocity factor for your cable. Then use the twelfth-wave 
transformer calculator in this set of transmission line utilities 
to find the section lengths and to analyze performance over 
the FM band. 
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Like the L-network, the twelfth-wave transformer loss 
measured 0.05 dB. For calibrated voltage output, set the 
generator to 0.83 times the desired output level in 
microvolts. 


Matching 502 to 3002 


Vacuum tube tuners provide 3002 antenna terminals. They 
may connect to a balanced RF transformer with a floating or 
grounded centertap, or to an unbalanced input circuit with 
one terminal grounded. For a grounded centertap, connect a 


To splice the sections, cut the cable jackets back %”, strip the 50:75Q9 matching network to one antenna terminal and 
dielectric Ys”, overlap the center conductors, and solder nearby chassis ground. For an unbalanced input, use the 
them. Place a Ys” piece of slit dielectric over the joint, put a following matching network. Use it also for a balanced 

dab of superglue in the slit, overlap the shields, and solder floating input by grounding one antenna terminal. 

them. Cover the splice with heat-shrink tubing. 

For lab use, install a BNC connector on the 759 cable and an 270 

F-connector on the 50Q cable. I assume the impedance 50 ohms 300 ohms unbalanced 
changes 2” from the end of the BNC and %4” from the end of 

the F. When cutting the cables, account for this, for the 56 


center-conductor length each connector requires, and for the 
splice overlap, which effectively shortens the 75Q section Ye”. 
SWR | | | | 


Loss is 13.3 dB. For calibrated voltage output, set the 
generator to 1.88 times the desired output level in 
microvolts. 


1 H H H 3 H H H H H 2 

88 90 92 94 96 98 100 102 104 106 108 
This shows SWR for a twelfth-wave transformer cut for 98 
MHz. 
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Richard Carden VK4XRL and Mike G7GTN 


How many times have you wanted to switch different video 
and audio sources to different parts of your television plant. 


In my situation I wanted at least two channels via dongles to 
feed vMix, also to the PortsDown which needs separate input 
as well for streaming or to the 23cm digital transmitter for 
local live transmission. Another could be a preview channel 
therefore at least 4 outputs would be required so armed with 
this information and with the information we have seen in 
CQ-DATV regarding switcher hardware we now are looking at 
a eight by four mini routing switcher. 


Because of the number of connections the video 8 x 4 is on 
one board, however because most connections are been used 
only one of the two output feeds are available on the back 
panel. Two boards are required for the audio, left and right 
and again only one output for the separate 8 x 4 audio 
switchers are available. Suitable separate VDA’s can be 
utilized for the extra feeds that you may require. Similar 
separate audio SDA’s can be used to supply the extra audio 
feeds. 


Having separate VDA"s and SDA’s allows some adjustment of 
levels and you could also feed the outputs form the the four 
VDA’s to a Quad split unit for monitoring. 


The video and audio switchers are the same ones used in 
past articles in CQ-DATV so we won't repeat here only to say 
other switcher IC’s could be used. The selection of the 
required input source is via a 4 x 3 switch-pad (see article on 
this subject) and is feed to the Nano via I2C which in turns 
produces SO, Si and S2 to feed the switcher and is feed to all 
four switchers. The switcher now only requires a latch pulse 
to feed the selected source to the required output. 
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You will note that a file called setup stores all the text that 
maybe changed depending on the inputs and outputs that 
you use. Now the Latch buttons can be called what ever you 
like and as you can see I have opted to call them as to what 
function they perform. The picture below shows the prototype 
under construction. 


The LCD screen is alSo operated via I2C and works as follows. 


Upon switching on you should see the screen below and then 
a screen with SELECT which allows you to select the required 
input source to the switcher. 


The block Diagram (next page) shows you the intended 
arrangement. 
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EY BORRI CopsIRobe STE CosTRO@h + Also using the serial monitor you can see the address 

; CP MURR ewaAw EE allocation for the keypad interface and the LCD in case you 
need to change them. Likewise pressing any of the source 
3? “ERE SSEEES TT TT buttons confirms that button select and same with the four 
? ar latch switches. 


_(Bd%e) 


Construction can either be rack mounted boards although it 
maybe a tight squeeze to place 12 BNC’s on a back panel and 
as we have to drop off the extra output from the 4 switchers, 
VDA’‘s maybe needed depending on you own system design. 
You could also use two 1RU rack frames, one for video and 
another for audio. DB9’s can be used for the control signals 
and the the control circuit can be fitted in with the video 
switcher if required. 


Well that’s all for this series on DIGITAL WORLD we hope you 
have enjoyed these series of articles and don’t forget 
feedback to the editor. Also thanks to Mike G7GTN for putting 
up with me doing this from around the other side of the world 
rr L TI Ltt where our times are nearly 12 hours apart and to Trevor 
BSGSSkkC tf et SSeS Sasere FeSseases: a G8CJS for proof reading including suggestions for 

am TriTiiiiritiilitil ePlLi Lite improvement. 
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The source you have selected may now be sent to the REE EESEE SSS SSSR ESESSSEXSSUNINEIE , 
required output by switching one of the four latch buttons : 
were confirmation is read out to the LCD (see below). After ae EEESEEESESEXEEESXERSESERERESE® 


about 5 seconds this output selection will drop off so that 
another input and output selection can take place. 
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Written by Jim Andrews KH6HTV 


Recently, I moved out of the city of Boulder to a rural, 
residential area on the prairie I now own a 2 1/4 acre lot with 
a very large, open, flat, pasture with no obstructions. Ideal 
for setting up an antenna measurement range. 


I thus decided to make measurements on a selection of 70cm 
antennas for possible use for ATV. This was a repeat of earlier 
measurements which I made in 2011 on a less than 
desireable antenna range in my then much smaller back yard 
ref [1]. 


For ATV, the major criteria for an antenna is Bandwidth. It 
must be capable of handling at least a 6 MHz wide TV channel 
and preferably the entire amateur band. 


Many 70cm yagi antennas were designed for weak signal 
work at strictly 432 MHz and were quite narrow band. Also 
many other 70cm antennas, especially vertical antennas, 
were designed strictly for the upper 10 MHz, (440-450 MHz), 
FM voice portion of the band. Unfortunately, most antenna 
manufactuers rarely give data on specific operating frequency 
or bandwidth. 


CQ-DATV 66 - December 2018 


Fig. 1 above shows the large open pasture used for the 
antenna range. The small blue car seen in the far distance on 
the right side of the photo is at the test antenna receive site. 
The distance between the transmitter and receiver sites was 
75 yards. For visual reference, my 50 ft. tower with an HF 
hex beam antenna is on the left side of the photo. 


The test signal source was a synthesized signal generator 
driving a KH6HTV Video, model 70-7B, 70cm, rf linear power 
amplifier. The output power was set to +34dBm. The antenna 
was a junk box, 6”, BNC rubber duck, which was found to 
work well with good vswr over both 23cm and 70cm bands. 


The antenna was mounted on a bracket supported by a 


camera tripod. This source was set up in the north-west 
corner of the pasture. 
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At the receive site, 75 yards away, in the south-east corner of 
the pasture, a 12” dia. concrete “bulls-eye” was planted on 
the ground for use as a positioning reference point. Fig. 2 
shows a DB-411, four element, co-linear antenna positioned 
over the bulls-eye and pointing toward the transmitter which 
is at the far end of the field on the left side of the photo near 
the large tree. 


The front range of the Rocky mountains are visible on the 
horizon. Figs. 1 & 2 show that the test range is very open, 
flat and free of obstructions. Most test antennas were 
mounted at 6 ft. on a 5 ft. mast supported by a 3 ft. antenna 
tripod. 
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For testing hand-held radio antennas, I mounted them ona 
13”x17” aluminum ground plane resting on top of the 3 ft. 
antenna tripod, Fig. 3. For testing mobile antennas, I 
positioned my Saab convertible over the bulls-eye and 
mounted the antennas on the trunk lid using their own 
magnetic mounts. The rear end of the Saab was pointing 
towards the transmit antenna. 


The Reference Antenna, Fig. 4, used for all the 
measurements was a 1/4 A ground plane. It consited of a #8 
solid copper vertical radiating element plus four, #12 solid 
copper wires drooping at a 450 angle, all mounted on a type 
N jack. The antenna was tuned for a resonance frequency of 
430MHz with a return loss of -30dB. 
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Val > faKranra ntann= a > AR: 
jy. 4 Reference Ant enna, Ud £.z4GDI 


The return loss at the band edges was -14dB. The reference 
gain of this antenna is +2.2dBi. 


Received signal strengths were measured using my Rigol 
DSA-815 spectrum analyzer. The analyzer was positioned 
some distance away from the antenna under test and 
connected to the antenna with a 30ft. LMR-400 coax cable. 
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There were some atmospheric instabilites due to fluctuating 
wind, etc. Thus for each measurement, ten readings were 
taken and averaged. The typical o of measurements ranged 
from 0.05 to 0.2dB. Depending upon the antenna being 
tested, signal levels ranged from -60dBm to -20dBm. 
Measurements were taken at the center of each of the five, 6 
MHz, 70cm, TV channels. (i.e. 423, 429, 435, 441 & 447 
MHz). No RFI was noted on any of the test frequencies. 


Quite a few different antennas were tested. The results 
published here in Table 1 are only for those antennas which I 
found suitable, and recommend for use for wide-band, 70cm 
amateur TV, and which are also presently commercially 


available. 


Note: this list in not all inclusive of the many possible 
antennas which could be used for ATV. It is only a summary 
of those I personally tested and recommend. For more details 
on this test and also the 2011 antenna tests, I refer you to 


references [1 & 2]. 


Base Station Antennas: 

Diamond X-50, 2m/70cm, omni 8.9 
Diamond X-6000, 2m/70cm/23cm, omn_ 2.8 
M Squared, 6 element, Yagi, directional 10.3 
Mobile Antennas: 

Diamond NR2000NA, 2m/70cm/23cm — 3.1 


Larson NMO-440C, 70cm i Be 
HT whip Antennas: 

Diamond RH951S, 2m/70cm/23cm, BNC -2.6 
Nagoya NA-771, SMA(f) -3.2 


7.1 10.6 10.1 10 
6 10.6 13.4 12.7 
10:3. 215 134: 339 


ao oo Oe St 
1.8 2 3.4. Hh 


-3 O -2 -6.4 
-4.8 1 O2> 
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Comparison to MFGR’s SPECS: 


Not all antenna manufacture’s give very complete 
specifications. Most are quite vague. Some give gain in dB 
without specifying if it is dBi or dBd, or what their reference 
really was. Most all also do not specify gain measurement 
frequency, nor bandwidth. The following is the data I have 
gleaned from on-line search of specification sheets for the 
above antennas. 


Diamond X-50NA dual band 2m & 70cm Omni, Gain = 
4.5dBi(2m) & 7.2dBi(70cm), 5.6ft., $95 I got similar gain 
values, but a bit higher. Excellent antenna, useful over whole 
420-450 band. This is my preferred antenna for a 70cm ATV 
base station. 


Diamond X-6000 tri band 2m/70cm/23cm Omni, Gain = 
6.5dBi(2m) / 9dBi(70cm) / 10dBi(23cm),10.5 ft., $170 I got 
similar (10.6 vs. 8dBi) at 435, lower at low end of band and 
higher at top of band. NOT recommended for use below 
435MHz. I have included it because it is a useful antenna at 
23cm with about +7dBi across entire band [1]. On 70cm, it 
should only be used for Ch 60 (438-444MHz). 


M-Squared 440-6SS 70cm Yagi Gain = 11dBi (420- 
450MHz), 3 ft., 3 Ibs, $95 Excellent match to my 
measurements of 11dBi over whole band 


Diamond NR-2000NA tri band 2m/70cm/23cm Mobile, Gain 
= 3.7dBi/6.4dBi (which bands ??, assume 2m & 70cm), 39”, 
$85 Tested using Diamond DPK-4NM-N, mobile magnetic 
mount, N connectors, 13ft. coax with 0.8dB loss. I got good 
agreement at 443MHz with 6.9dBi vs. 6.4dBi spec. Nominal 
+3dBi gain over rest of band. 


Larsen NMO440C 70cm Mobile whip. 5.6dBi, 430-450MHz, 
5/84, NMO mount, 31”, $25. Tested using Larsen, 3” dia. 
mobile magnetic mount, NMO connector, 12ft. RG-58 coax 
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with 1.2dB loss. I got good agreement of 5.1dBi vs. 5.6dBi at 
443MHz. Decent, low cost, antenna over whole 420-450 
band. 


Diamond RH951S 2m/70cm HT flexible whip. Gain = +6dB 
relative to typical stock HT antennas, what band? i.e. no real 
world spec. given ! ! BNC, 14” flexible whip, $45 I measure 
roughly -2dBi. 


Nagoya NA-771 2m/70cm HT flexible whip. Gain = 2.15dBi 
2m/70cm, which band is spec. for ??, 15” flexible whip, SMA, 
$17 I measure -3 to O dBi over band. 

REFERENCES: 


1. “Antennas for Ham TV”, Jim Andrews, KH6HTV Video 
Application Note, AN-4, Sept. 2011, 3 pages 


2. “70cm Antennas for ATV”, Jim Andrews, KH6HTV Video 
Application Note, AN-40, August, 2018, 6 pages, 


The above app. notes are available in .pdf format from 
www.kh6éhtv.com 
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One from the Vault Setting up GB3R 


First published in Issue 2 The frequencies counter displays (TM 6755's are the older 

displays using LED’s yes they are bright, but I am old and 
Making a simple Frequency Counter for 10GHz - this is a definite plus! The circuit revolves around a PIC16F84 
3cm with a L1OMHz XTAL. This needs calibrating to a known 10MHz 
Written by John Hudson G3RFL source once built, otherwise the accuracy is impaired. 

The LNB 900MHz input divided by 256 gives 3.515625MHZ so 
Having built and tested the video transmitter for GB3FY, I it’s just a pure maths calculation, something that micro 
needed some way to accurately check its frequency and to processor do well to get to 900MH. 


monitor its stability, looking around the shack all I had was a 

simple frequency counter built back in 1997. It was a little 

limited and would not cover the 10GHz band, but perhaps I G3RFL 10GHz Frequency 
could add pre-scaler and extend its range. Counter 


TSM 6755 TSM 6755 


14001 


Quick look at eBay and I found a plentiful supply of MB 506’s, 
for around £2, which could easily be configured to divide by 12 

256 and be capable of working in the 10GHz band. So I 250ntd 2 
committed myself to a £2 investment and a rebuild for this 
old unit. I also decided to add an optional phantom power 
feed so LNB’s could be driven directly from the counter. The 
end design was a very sensitive frequency counter that could 
be connected to an LNB, and used to receive GB3FY, across 
the shack. 


10 11 12 3 14 15 16 17 18 


The new three additional push buttons provide a choice of 
LNB PUCK offsets, Button 1 resets it to no offset button two 
sequences through software presets and the third button is a 
spare, you can never have enough buttons. Switching off will 
NOT reset the offset, it is stored in EEPROM 


Other things going on are converting the Counter to Decimal 
digits adding offset and serially sending up to the two LED 
displays and adding some decimal points leading zero 
blanking was added as well. 
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The rebuild was on a new PCB and for the constructors with 
home photo etching I have reproduced the single sided PCB 
foil and component layout, copies of which can be 
downloaded from http://cq-datv.mobi/downloads. php. 


It was relatively simple build and could easily be built in a 
single evening. I omitted the 10uH choke from the PCB as not 
everyone will want to feed phantom power to an LNB’s, this 
can easily be added, off the PCB 


The New Software 


The PIC Software has avoided interrupts and the lower freq 
goes into TMRO timer counter with a DIV 4 pre-scaler via 
PORTA, 4 TOCK1 


A background software counter counts for 1 SEC and keeps 
polling the timer for an overflow situation. This overflow feeds 
three counters CountO Count1 and Count2 also the remainder 
in the TIMER is added. After it has stopped we take all the 24 
bits and start to add them up in a 5-byte register starting 
with bit O in freqtab. 

- Bit 00 = 0.000,001,024 GHz 

- through to 

- Bit 23 = 8.589,934,592 GHz 

- Then add the offset, in this case 9.1GHz 


Software is called picfreq3.asm run it under MPLAB to 
produce HEX code. 


This software (picfreq3.asm) is downloadable from the eBook 
site https://cq-datv.mobi/downloads.php so for those of you 
with an understanding of PIC code the hardware can be 
customised to your own requirements. 


Cheers - Have fun, I did! 
John G3RFL Cleveleys 
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frequency counter 
copper view 


Above: PCB foil layout Below: Component Layout 


frequency counter link 
component view - 
programing Oo 
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Buttons LED 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 


CQ-DATV 66 - December 2018 


The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 
CQ-DATV is published on the last day of the month. The cut- “ 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. . aes Sa 
Aucio MPt_G.! Viceo MPLG? 
View 10) 64 Aude PID 65 PCR PD 64 
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Followed all over the world 
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Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 
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SLAIELE 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


=. -5 


https:/ /cq-datv.mobi ISSN 2059-2191 


GD VKaxRL-Rp — Breer Fee 


—— wn meen 
0001 ee wee-rm 


i i a a i a 


Jee) 


https:/ /cq-datv.mobi ISSN 2059-2191 


CQ-DATV 67 - January 2019 


EE GICOrlaloraereceseacraaennaes eens sewer ewaeessenecacens aanmiaen aceee 2 
News & World ROUNCUP. us sccsccenescnnecnnnenneneenensnenes 3 
DVB-T Television R@pCatel....:sccccseccssennesnnenneseens 5 
DATV-Express Project R@port....ccsssccssenssnceesenees 10 
26 EPROM fead@haisesssescsss.2scesescserrsercesesmssenscaae 11 
7OcCM Band-PaASS Filt@r.assccccscececcsnceencsseneenseneeenes 16 
Quadruplex VTR’s last StAN.wrssccnscssnnesnesseneeenens 19 
Arduino SimpleSat Rotor Controller...sccscscseneeces 22 
ONG frOnt the VaUl Ge srssscssevasssredavessvorscaserarsesaaes 25 
TATOO AUOMsaeeersarsceneaweres cise ereseeraeserssesrss es cari e es 26 
COMING UP iisexasstacscssessercsrendecaretaxscssssasersovensensess 27 


Production Team 


Ian Pawson G8IQU Trevor Brown G8CJS 
Terry Mowles VK5TM Jim Andrews KH6HTV 


Contributing Authors 


Jim Andrews KH6HTV_ Trevor Brown G8CIS 
Tom Doyle W9KE Ken Konechy W6HHC 


Page 1 


Editorial 


Welcome to 2019. We started publication of CQ-DATV in 
February 2013, so the next issue will take us into year 6 of 
producing a free monthly ATV magazine. 


What did we expect CQ-DATV to do to the ATV world? We had 
aims and ideas but most of the time it was just run it, look at 
the downloads and see if the numbers are there to justify 
continued publication. 


These have been up and down, but Issue 7 was just short of 
18,000 downloads! Did this mean it was a good issue or that 
issue 6 was so good everyone downloaded the next issue or 
did we get a good review in some mainstream publication? 


The short answer is, we will never know. The content has 
varied and we have been reprinted in many other ATV 
magazines. Our theme is television engineering and not 
necessary all digital, but we needed a title and ATV seems to 
have been hijacked by the 4 wheel motor bike people. 


We have always covered ATV and contributions have been on 
all its different facets, from emerging digital hardware, to 
contest results. But we have also tried very hard to support 
the project side of ATV with home construction articles and a 
little bit of television history. 


Covering colour television history and Trevor’s contributions 
to how Broadcast video tape evolved. Through this wide 
dynamic range of content we have tried to always provide a 
story for everyone. 


This is we think going to be the format for the coming year 
with another exciting project conceived by Trevor and that is 
to adapt a redundant TV control panel to use in ATV. At the 
time of writing this editorial nothing has been started so let’s 
see if Trevor can deliver the goods in monthly instalments. 
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The panel chosen is the Grass Valley 100 and its variants, the 
110 and the 1000, for no other reason that it’s pretty and 
Trevor has one. If you feel left out the project, well they do 
turn up on eBay and they have been modified elsewhere to 
interface to the ATEM units. 


Trevor hopes that it will eventually interface to Vmix which is 
more widely used in amateur circle and Mike G7GTN is 
working backwards from Vmix developing a universal 
interface that will support either Trevor’s GVG panel or Mikes 
home constructed panel...wait and watch or if you want to be 
part of the voyage then email the editor, editor@cq-datv.mobi 


So now you have our future plan, now let’s look at this 
issue: - 


e Jim Andrews KH6HTV is looking at DVB-T repeaters, and 
also in a separate article 7Ocms filters. 

e Ken W6HHC is looking at the min tuner “Rev B”. 

e Trevor has been using the ESP8266 micro development kit 
to read EPROMS via the i2c bus. 

e Trevor has had a look at a spinoff of Quadruplex VTR, the 
TV Cartridge recorder. 


e Tom Doyle W9KE has used the Arduino micro to control a 
Yaesu G-5500 Az-El rotor. 


So as we always say sit back and enjoy CQ-DATV 67, wishing 
you all happy New Year from the production team. 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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News and World Round-up Now the bad news they are in Italy, Claudio Mazzoleni made 
the offer on facebook and there were takers, so you don’t 


CRARC launches its YouTube channel need to explain to the XYL that Italy would be a great place 
for a short break and then start planning how to get them on 
With more and more Canberra the aeroplane. 


WW a3) Wied) mm club presentations being 
recorded, the CRARC committee One thing is for sure they don’t make the hand luggage size 
resolved at the last meeting to on Jet 2. 


launch its own YouTube page. 


Already on the site is the Sporadic E presentation by Roger 
VK2ZRH and one given by Wade VK1MIC about his 3-day 
work in Bimberi. 


It is envisioned that all recorded club presentations will be 
uploaded there - For ATVers interested in streaming some of 
these contact CRARC for more info. 

CRARCs YouTube channel is located on 

https://www. youtube.com/channel/UCy82dQ0txOP020_WKkK 
pVpQ 

Source: WIA News Dec 2 2018 


A Dish or two 


Ok lets all drool together over these two dishes and several 
others “free to a good home before they go to landfill” DATV-Express Project 


ae ane 
Vv 


Just a quick announcement that a v1.25LP12 version of 
software upgrades the software to be compatible with the 
latest firmware from Lime MicroSystems. 


The Windows set-up.exe file and the NOTES file are now 
available at www.DATV-Express.com on the DOWNLOADS 


page. 
Many thanks to G4GUO for his efforts. 


73...de Ken W6HHC 
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GB3EY move and rebuild An Alford Slot has been donated by Ken G8VDP and is being 
worked on and the original filter and a new duplex filter have 


A new NoV was issued for GB3EY in August allowing us to been tuned up. 

move it to the East Yorkshire Repeater Group’s site at Cave 

Wold Radio Station near South Cave in East Yorkshire. The A dual band beam for 2m and 70cm will be installed with a 
new site is 155m ASL with a good take off in most directions. Minitioune for inputs on those bands in the future with 
The predicted coverage was created using Radiomobile and 333kS/s or similar RBDATV signals. 

assumes 10m mast with a 15dBi antenna at the receiving Clive G3GJA 

end. This will be a substantial improvement over the old site 

on the North Sea coast at Aldbrough. Source: 


https://forum. batc.org.uk/viewtopic. php ?t=5785&p=17775# 
DpI7775 


GBS3EY Coverage 


The repeater will return using digital ATV to reduce the 
bandwidth occupied. The parameters have not been finalised 
but will most likely be 4MS/s, FEC 3/4, with MPEG-2 encoding 
on 1308MHz. Test transmissions will be run from a temporary 
mast until the weather improves in the Spring and then the 
main tower can be brought down and the DATV antennas 
installed at 20m AGL. 


https://issuu.com/cq-datv/docs 


Re-publication of CQ-DATV magazine material is encouraged 


Progress to date is good; the logic has been renovated and Fe Nels] Be Sel ites Crcrell le pire air elieln 


updated by Bill G3RMX, a Comag receiver has been found 
and the transmitter, comprising of two modules funded by 
G4YTV and made by Bert PE1RKI is on test. 
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Exception: “Reprinted by permission” material must have 
the original publisher’s/authors permission. 


DVB-T Television Repeater 


Written by Jim Andrews, KH6HTV 


Fig. 1 A 70cm, Digital TV Repeater, block diagram 


The FCC allows licensed amateur radio operators in the USA 
to transmit wide bandwidth, fast-scan, video on the 70cm 
(420-450MHz) band and all higher microwave bands. On the 
70cm band, the ARRL national band plan [1] calls for TV 
repeater inputs to be on Ch 60 (438-444MHz) and outputs to 
be on Ch 57 (420-426MHz) with TV simplex operations on Ch 
58 (426-432MHz). 


A DVB-T repeater is extremely easy to assemble. It is much 
easier to build than an older analog TV repeater. A cross-band 
repeater only requires a receiver, modulator, and rf power 
amplifier along with a pair of antennas. The receiver is simply 
patched to the modulator via an HDMI cable and “Bingo” you 
have a repeater. An in-band repeater is a bit more 


complicated, requiring good band-pass filters on both the Fig. 2 Typical, 70cm, Inter-Digital Band-Pass Filter. 
receiver and transmitter. Shown with top cover removed 

To build an in-band, 70cm, Television Repeater, Fig. 1, very The purpose of the BPF on the transmitters’ output is to 

high selectivity, band-pass filters (BPF) are mandatory on prevent any out of band spurious spectrum from polluting the 
both the transmitter and receiver. On the 70cm band, 6 MHz RF environment of adjacent channels and especially the 
channels are used and per the ARRL band plan, the typical receiver’s channel. 

spacing between the input and output is only 18 MHz. The 

purpose for the BPF on the receiver input is to prevent The BPFs used are typically of the Inter-Digital BPF design, 
fundamental overload of the receiver’s front end by the Fig. 2, aS described in application note, AN-22 [2]. 


extremely strong, near-field signal from the transmitter. 
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Most 2m and 70cm, narrow-band (15kHz), FM voice 
repeaters typically use a single antenna for both transmit and 
receive. A duplexer is typically used between the antenna and 
the transmitter and receiver. On 2 meters, the frequency 
separation typically used is 600 kHz, or a ratio of 600/15 = 
40:1. On 70 cm, the frequency separation typically used is 5 
MHz, or a ratio of 5000/15 = 333:1. For TV signals with 
bandwidths of 6 MHz, the ratio of transmit/receive separation 
to bandwidth is only 18MHz / 6MHz = 3:1 


With this close separation of only 3:1, it is very difficult to 
build an effective duplexer for TV repeater service. Thus, 
usually TV repeaters do not use a single common antenna for 
both transmit and receive, but two separate antennas as 
shown in Fig. 1. If omni directional antennas are used, they 
should be positioned on the same supporting mast, directly 
one above the other so that they are sitting in the null 
position of each other’s antenna pattern to achieve the 
maximum isolation. 


max. possible 
seperation 


= tT i — 


jcm Yaggi Antenna 


wo Lh 68. IN 


Ch 57 _ OUT, 


IN Out 


BCARES 
Portable 
TV Repeater 


A 
aa) 
©) 
Bo 
=f 


IN OuT 


BCARES 
Portable 
TY Repeater 


WRONG ! 


Fig. 3 Portable TV Repeater using Yagi Antennas. The 
secret to a repeater is high isolation between the 
transmitter and the receiver 
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For portable repeaters using directional antennas, there is 
definitely a right and a wrong way to position your antennas ! 
See Fig. 3. 


Cross-band TV Repeaters 


Repeaters can also be built as “Cross-Band”, meaning the 
input and output frequencies are not on the same bands. 
Assembling a cross-band repeater is much simpler than 
building an in-band repeater because of the extreme 
separation in input/output frequencies. In many cases, the 
special band-pass filters can even be eliminated. Then it is a 
simple matter of patching the output of the receiver into the 
transmitter and you are on the air repeating. Especially easy 
is when the input frequency is on a band lower than the 
output frequency. 


If the output frequency is however on the lower band, then 
much more care is required. One must first consider the 
selection of frequencies. One should especially avoid choosing 
frequencies where the receive frequency is on one of the 
harmonics of the transmitter frequency. If this is unavoidable, 
then extra low-pass filtering on the transmitter and high pass 
filtering on the receiver will be required. 

DVB-T Repeater 


It is a very straight forward matter to assemble a DVB-T 
repeater, especially when one uses the modulators and 
receivers from Hi-Des Technologies in Taiwan 
(www.hides.com.tw) For a 70cm in-band repeater use either 
the Hi-Des model HV-110 or the newer HV-120A. For a cross- 
band DTV repeater with a 23cm input, the Hi-Des model HV- 
120A is the recommended receiver. However, it’s 23cm 
sensitivity is quite poor and a good, low noise, 23cm preamp, 
such as the KH6HTV Video model 23-4LNA, should always be 
used with the HV-120A. For the DVB-T modulator, either the 
older model HV-100EH or the newer model HV-320E is 
recommended. 
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LS4148 1.@@K 
Valid Signal = +2. 7¥ 
No Signal = +@.8V 


R2 * Cl 


22. 1K pee 


Fig. 4 Simple circuit modification to obtain “Valid 
Signal” from HV-110 receiver 


For automatic operation of a repeater, one only wants it to be 
transmitting when it is receiving a valid, DVB-T, incoming 
signal. At all other times the transmitter needs to be 
disabled. Disabling is easily accomplished using the PTT 
(Push-To-Talk) line on the RF amplifiers. KH6HTV VIDEO RF 
Linear Amplifiers are all equipped with the ability to use a PTT 
control line. They typically have PTT On/Off ratios of >130dB. 
Low PTT = RF ON, High PTT = RF Off. 


Green LED tap 


Fig. 5 View of underside of HV-110 pc board: Tana 
location of Green LED tap. 
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Fig. 6 View of topside of HV-110 pc board showing 
installation of “Valid Signal” circuit modification 


It is a very simple matter to obtain a “Valid Signal” logic 
signal from the Hi-Des model HV-110 receiver. The receiver 
has a front panel bi-color LED which indicates the status. 
When it is red, no signal is being received. When it is green, a 
valid signal is present. Thus, connecting a wire to the green 
LED provides the necessary “Valid Signal”. 


A simple buffer circuit is shown in Fig. 4 to convert this signal 
into a suitable open collector transistor switch to drive a PTT 
line. The capacitor, C1, is used as a low-pass filter to remove 
the rapid fluctuations which occur for a very weak signal at 
digital threshold. It adds some turn-on delay but improves 
the overall performance. Fig. 5 shows where to find the green 
LED tap point. Fig. 6 shows the installation of the “Valid 
Signal” circuit. 


A similar modification can also be added to the HV-120A, 
however the dc voltage levels are a bit different and an 
additional series diode is required. 
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FCC ID & Control 


The FCC requires that all USA amateur radio transmissions be 
identified at least once every ten minutes. Using a Hi-Des 
DVB-T modulator, identification can be automatic and we 
never have to do it manually or with extra circuitry. In the 
original design of the DVB-T system, identification of the 
“Service Name” is included in the outgoing DVB-T digital data 
stream header. By programming your own call sign as the 
Service Name, your transmissions are continuously identified 
automatically. They can appear on the screen of a receiving 
station. 


The FCC also requires that a control operator maintain 
positive control over a repeater in the event of malfunction, 
or malicious usage. For a repeater in one’s own home, or a 
manned portable repeater, this is a simple matter of the 
operator turning off the master power switch. For an 
unmanned, remote base repeater, control must be 
maintained either via a land-line or radio link on a separate 
control frequency. This will necessitate the installation of 
additional circuitry in the transmitter’s PTT line. 


Other Features 


Obviously, repeaters can grow to have much more exotic 
capabilities than the simple one shown in Fig. 1. The 
complexity will increase exponentially the engineering 
challenges. A repeater might have multiple receiver inputs, 
both multiple bands, and multiple modes such as VUSB, FM, 
DVB-S, DVB-T, IP, etc. A repeater might also have multiple 
transmitters on multiple bands with multiple modes. A nice 
feature to have on a repeater is a “Beacon” mode. This allows 
a user to activate the repeater transmitter to be turned on 
without an incoming signal. This is very useful to allow users 
to optimize their home receiving stations with a known signal 
from the repeater. In the Beacon mode, the video source 
would be generated locally at the repeater site. 
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It could be a tower mounted TV camera. Another useful 
source is to have a DVD player at the repeater site playing a 
continuous loop slide show of information about the repeater, 
the sponsoring club, etc. Each slide should carry the 
repeater’s call sign for identification. 


70cm In-Band vs. Cross-Band 


While most TV amateurs prefer to use strictly the 70cm band, 
there can be major RFI issues with other users of the band. 
Both RFI to them and from them. When planning to build a 
new DTV repeater, strong consideration should be given to 
the possibility of making it a cross-band repeater. 


The original ARRL band plans for TV allocations were based 
upon using a VUSB-TV signal. Even though the signal 
occupied a 6 MHz channel, the bulk of it’s rf energy was 
centered within a few hundred kHz of the video carrier which 
was positioned 1.25MHz above the lower channel edge. 


In contrast, a modern DTV signal spreads it’s rf energy 
uniformly all across the entire 6 MHz channel. While the DTV 
energy density at any one frequency is considerably lower 
than what is found near the video carrier of a VUSB-TV 
signal, it has a higher potential for causing RFI, and also 
receiving RFI, from other licensed amateur users, especially 
on 70cm. 


The experience of the Boulder, Colorado, USA, TV amateurs is 
probably typical. We have found that operating at the low end 
of the 70cm band on channels 57 (420-426MHz) or 58 (426- 
432) to be totally free from RFI. However, operations on 
channel 60 (438-444MHz), we often encounter RFI on the 
DTV repeater’s input. When using analog, VUSB-TV input on 
Ch. 60, it is very easy to recognize RFI for it’s impact on the 
repeated TV signal. Strong RFI from other narrow-band FM 
users causes total drop-outs of the DTV signal and is much 
harder to diagnose. 
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Only using a spectrum analyzer, is one able to determine the 
RFI causes. In comparison, when we use the cross-band, 
23cm input to our TV repeater, we never encounter any RFI 
issues. 


The TV amateurs in the ATN network of southern California 
have found that to operate DTV on 70cm with their repeaters, 
they have had to QSY lower in frequency from Ch. 60 and 
also use narrower DTV bandwidths. 


REFERENCES 
1. ARRL Band Plan, Attp://www.arrl.org/band-plan 


2. “Inter-Digital Band-Pass Filters”, Jim Andrews, KH6HTV 
Video Application Note, AN-22b, July, 2015, 8 pages 
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TV Amateur is a German Language ATV Magazine. It is 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 
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DATV-Express Project Report 


Written by Ken W6HHC 


Art WA8RMC picked-up and tested the “production build” of 
100 MiniTiouner-Express units of the design called “Rev B” 
from the assembly house. All units were tested by the second 
week in November and shipments started...mainly bulk- 
shipments to Charles G4GUO for redistribution to EU 
customers. 18 Units have been ordered and/or shipped to 
hams in EU. 2 more units have shipped within North America. 


PAPE REPERRY 2 : eabensi fal 2 
ry o 1 ; f are a A ee = 
Eiteio "C ‘ wt Ss Wifttouner-Express RU > 
—— 


New RevB of MiniTiouner-Express with arrow pointing 
to the new J3 jumper set-up that was added. The 
push-on shorting plug is shown positioned (away from 
end of the board) to configure power regulators as the 
Original design (that is: from J1 ext power supply) 


It important to note that the new RevB units will ship with J3 
configured to work like the original design; that is: to use 
external power supply connected to J1. 


If the J3-jumper-shunt is moved to be closest to the end of 


the board with RF connectors, then the power for the unit is 
obtained from a USB-3 port. 
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The huge spike in orders of MiniTiouner-Express units of 
course is due to the launch of the Es’hail-2 ham DATV 
satellite into orbit on November i5th. 


Charles G4GUO has been spending much of his time 
designing a 250W RF Power Amplifier for 2.4 GHz for his 
Es’hail-2 satellite up-link transmitter. 


The project team PCB layout guru, Tom WB6P, has been 
helping G4GUO by converting the AutoCAD files into industry- 
standard gerber-files 


Ken W6HHC is continuing to update the 
Express_DVB_Transmiter User Guide to emphasize that 
vi.25LP11 software has transitioned to cover four transmitter 
boards: 


e DATV-Express board 

e LimeSDR-USB (larger) board 
e LimeSDR-mini board 

e PLUTO-ADLM board 


New photos are being prepared using MiniTiouner-Express-B 
and using LimeSDR-mini (etc.) with the v1.25LP11 software 
for the User Manual updates 


Art WA8RMC has been helping Ken W6HHC to upgrade the 
MiniTiouner-Express User Guide to include the new power 
supply options available with the addition of J3 in RevB. 


Project Speed is set to slow....de Ken W6HHC 
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12C EPROM reader 


Written by Trevor G8CJS 

Being very old and once having a day job repairing VIR 
machines in a busy ITV station I still remember when broken 
kit started turning up at the workshop door containing 
EPROMS (remember the chips with the little glass windows). 


This was before the more modern 2708's 2716, range, and 
they proved not to be the most reliable of devices. 


They were used with the new dreaded micro, which if I 
remember correctly was the 4040, the forerunner of the 8080 
followed by the beloved (not by me! Long live the 6502 - ED) 
Z80. 


In order to understand this kit it was necessary to know what 
was in the EPROMS. Something that the manuals always 
omitted. I built my first reader and to say the least, it was 
crude. BCD thumb wheels connected to the EPROM address 
lines and 8 LEDs, one for each data line. As you thumbed 
your way through the LED’s changed, not a bad start. 

The code displayed by the 8 LEDs was noted down in hex and 
the instructions were looked up to see what the micro was 
doing - time consuming and labour intensive was what comes 
to mind. I felt like a Bletchley Park code breaker. 
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@@e@eee0ee @ 

8421842 1 
You had to learn to count in hex E.G 
1,2,3,4,5,6,7,8,9,A,B,C,D,E,F so if all the LED’s were 


illuminated the result was FF i.e. blank memory not 00 (first 
lesson) 


There were several EPROMS in the memory map so it was 
necessary to learn how they were addressed by the micro in 
order to get the instructions in the correct order. The manuals 
helped, but some track following was a inevitable. 


The mark two reader was more sophisticated and connected 
to the centronics port of a computer, I avoided the word PC 
because it wasn’t! The code could be read onto the screen 
and saved on disc and could be programmed into a blank 
replacement EPROM. What a quantum leap in technology! 


It could also be disassembled so the mnemonics could be 
seen and edited. Why edited? Well the original source code 
would have meaningful labels like Jump to Keyboard. 
Comments don’t make it to the EPROM so the disassembly 
would just be jump to L1. If you could figure out what L1 did 
you could edit the list and make it more humanely 
understandable, if that’s the right word to use for computer 
code. 


Eventually I owned a computer of my own (Sinclair 
Spectrum) and I adapted my EPROM programmer to suit. The 
design is in Micro and Television Projects, you can still 
download the book from https://www.cq-datv. mobi/mtp.php 
although the original Spectrum computers are a little thin on 
the ground, not necessary a bad thing (I remember changing 
the memory chips in them which often failed and this was not 
a pleasant task) instead of the dreaded blue screen you got 
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the dreaded black square when it refused to boot up after 
failing a memory check. Once you sorted the problem, word 
would spread and soon a queue would join all the other 
problems, but this time it comprised of people holding 
Spectrum Computers. 


Fast forward to the modern world. During a clear out of the 
loft I found a box of EPROMS. They did have labels across the 
window but in most cases it was faded unreadable writing, 
(that did not help), so as to what was in them I have not a 
clue or as to whether any data was still stored within. What 
would be useful would be a reader that would reveal if the 
data was still there and if so what it did. 


Looking in my junk box which is a little more modern, I came 
across the ESP8266 micro development kit and some old 
PFC8575AP I2C port chips, so how about an I2C EPROM 
reader? One chip replacing the thumb wheels to deliver an 
address and the other to read the data and deliver it to my 
browser down the WiFi. It’s only going to manage 8 address 
lines, but that enough to get a flavour of the contents. 


ESP 8266 Development kit 
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Onto the prototyping board went the two port chips and the 
ESP8266 which was flashed with ESP BASIC (see CQ-DATV 
43, again available from https://www.cq-datv.mobi/43.php). 
ESP BASIC is loaded with features and they are dirt cheap 
and more powerful than an Arduino. 


BASIC is a language beloved by millions of people. It’s what 
many of us started out with and was used on BBC and 
Spectrum computers. It’s how Microsoft got started and one 
of the reasons for the explosive growth of computers in the 
80s. BASIC is a simple, but a powerful language that lets you 
do amazing things without needing a degree in computer 
science. There is an online manual available for the EPS 
BASIC (see end links below). 


This is necessary because there many variations to each 
version of BASIC often called dialects and this is was lead to 
its decline. 


The port chips I used were old, but in common with all I2C 
devices they have a user programmable address pre-set by 
three address lines A2, Al, A2 so they can sit at different I2C 
addresses. 
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I grounded them all on one chip and connected them to the The following code can be used to drive the address port and 
+5 on the other using the on-board +5 rail provided by the check with an LED that the address is changing - yes it’s 
ESP then ran the I2C scanner programme of which I claim no flashing, much better than thumb wheels. 


originality, but it’s really useful. 


'I2C address scanner 
i2c.setup(4,5) 
for address = 1 to 127 
i2c.begin(address) 
stat = i2c.end() 


if stat < 1 then 


" print stat 
wprint "Found I2C device at address: Ox" & 
hex(address) 
wprint"- > " & address 
wprint " <br>" 
endif 
next 
wait 


Just cut and paste it into your browser, save and run. On the 


screen will appear the address of any I2C devices on the bus. 


This was 63 and 56 remember BASIC works in decimal, but 
the software provides both decimal and hex 
[VARS ] [EDIT ] [RUN ] [DEBUG ] [ SETTINGS ] [FILE MANAGER ] 


/default.bas Open 


Save 
"i2c address scanner 
i2c.setup(4,5) 
for address = 1 to 127 
i2c.begin(address) 
stat = i2c.end() 


if stat < 1 then 
‘ print stat 
wprint "Found I2C device at address: @x” & hex(address) 
wprint " - > " & address 
wprint " <br>" 


let address=63 

let bite = 1 

i2c.setup(4,5) 

wprint " hex address------ data. a 

<br> 

"for a=0 to 127 
i2c.begin(address) 
i2c.write(a) 
i2c.end() 
wprint "---- " & hex(a,4) 
next a 

end 


Lets ground four of the pins on the other port and wire the 
others to +5 and run the full code. Apologies to any BASIC 
officinardoes. 


The on-line book is a little difficult to understand and some 
examples would really help, but some trial and error and you 
will soon get a result, any problems the software has debug 
on the menu bar which will soon point out your mistakes. 
Always nice to know an idea works before we fit the EPROM. 


To read any data we need the full programme. I have added 
comments eg anything after the * which is not necessary to 
run the code, it replaces what used to be REM statements. 
The test jig should report data as “OF” and the addresses will 
increment and the LED flash. 


If all is well, fit the EPROM. The circuit diagram shows the 
wiring for most of the common types, the 24 pin chips, 


_ Left: Control Panel and the result of the I2Cc scanner 
nie programme 


wait 
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should be compatible with the 28 pin devices, if located at 


the bottom of the 28 pin socket, eg a sort of compatibility Address 56 
which would work if the NC pin on the 2764 was connected to sai nail we oe 
+5. I don’t think anyone expected the 27256 to come along GND» «~—__— 


as pin 26 was needed for the A14 address so switches GND [3 ia] soo 
became inevitable, but never the less a nice try. =[E} pcresrae 3) 8 
This unit was only built on a prototype board so the EPROM j= “ 
wiring could easily be changed. 


GND ss [8 [a] Ps 


‘Eprom reader code 


let address=63 'PCF8574 i2c Address set by hardware +5 Test Jig 

let data=56 'PCF8574 i2c read address 

let ig SS Circuit diagram of the interconnect to suit various 
i2c.setup(4,5) EPROMS 

wprint " hex address------ data" & " 


<br>" ‘column header 

a i2c bus 

for a=0 to 127 ‘set how much of the eprom to read 
i2c.begin(address) 


‘address of PCF8574 


i2c.write(a) 
‘set address to read 
i2c.end() 1 
wprint "---- " & hex(a,4) +5 used to power ports Fe ee ¢Np————GNO 
‘print the eprom address Address 63 
woprint "---------- y ‘ 
'read routine x2 : 
i2c.requestfrom(data, bite) cup z 
d = i2c.read() 
i2c.end eas *f 
‘change to a value D1 a a 
wprint hex(e,2) & " <br>" Ds i oS ae 
‘print data = ee mois 
next a ard iat 
‘terminate the loop np ———Yss 112 13)}03 
end 
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Lets connect up the EPROM and run it. 


Remember there are only eight address lines, so it is not 
going to read the whole EPROM and remember the port is a 
soft counter, with a “for next loop” stepping it through as the 
value of “a” increases. Don’t step it through more, if you 
leave the leave connected you will see it flash (BASIC is 
Slow). If it lights continuously you have filled and frozen the 
address count. 


So now we can remove the test wiring and fit an EPROM and 
run the full Unit. 


The display is just a single column of numbers. 


Everything was powered by the +5 supplied by the ESP micro 
on pin 15 which in turn was powered by the USB input. 

This unit is the bases for something that could be expanded 
to read an entire EPROM by adding either a larger Port chip 
such as the MCP 23017 to manage all the address lines, or by 
utilising port connections of the ESP8266 other than the two 
providing the I2C bus. 


The software could be expanded to make better use of the 
browser screen by adding multiple columns. I used BASIC to 
programme the unit only because it makes it easy to cut and 
past the code from our magazine pages, and also as a refresh 
for myself who is not a great code writer and its a long time 
since I wrote any BASIC, but I am always up for a challenge. 


Hope you have fun and if you develop it further with better 
hardware or improved programming, please, we would love 
to hear about it. Our email is editor@cq-datv.mobi 


ESP BASIC language manual, it’s free and on line at 


https://docs.google.com/document/d/1EiYugfu12X2_pmfmu2 
O19CcLXOALGLM4r2YxKYyJon8/pub#h.o9kamrmfwc3u 
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Flash Link https://www.esp8266basic.com/download. html 
Forum Help 
http://www.esp8266.com/viewtopic. php ?f=40&t=6732 


There are lots of ads for the Node MCU module on the 
internet, but shop around and be prepared for delays. 


Note to self, Green is good, but other coloured wires are 
available. 
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70cm Band-Pass Filter 


Written by Jim Andrews, KH6HTV 


I was having some issues with my 70cm receiver at home 
and thought perhaps a band-pass filter might help. 

I wanted to build a simple filter just using simple capacitors 
and inductors, not a mechanically complex filter, like the 
inter-digital filters Don, NOYE, builds. I didn’t need a steep 
skirted, narrow band (6MHz) one like we use on the repeater, 
just one to cover the whole 30 MHz wide, 70cm band. 
Hopefully a flat response across the 70cm band and then 
relatively steep skirts with good insertion loss at 2 meters 
and 23cm. 


I first went to the internet and googled for a Chebyshev 
Band-Pass Filter (BPF) on-line calculator. Putting in my 
desired center frequency, bandwidth, etc. I got solutions, but 
they were not very realizable values. Very tiny inductors of 
less than 1 nH were required. My next approach was to 
instead use a combination of a 470 MHz, low-pass filter (LPF) 
and a 400 MHz, high-pass filter (HPF). This put the corner 
frequencies 20 MHz above and below the 70cm band edges. I 
used 5th order filters for both the LPF & HPF. This gave 
solutions with realistic values for both capacitors and 
inductors. 
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‘ares Low ane 
70cm Band-Pass Filter 
peter BAS 


Li Le Cé 
3. Spr 2. FoF 3. 9pF 


| 
C1 C2 C3 L3 L4 
i Ag fi 18nH_ = P18nH 


47@MHz Low-Pass 4@@MHz Hi-Pass 


J2 
SMA 


This is the resultant circuit diagram I used. The original 
design using the on-line calculators, called for all of the 
inductors to be 18nH. 


My next step was to take the combo LPF / HPF and use the 
circuit simulator program LT-Spice to calculate the theoretical 
frequency response for both insertion loss, S21 and return 
loss S11. 


LT-Spice is available free from Analog Devices. 


https://www.analog.com/en/design-center/design-tools-and- 
calculators/Itspice-simulator.html 
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This is the LT-Spice circuit I used. The funny circuit on the left 
modeled the source, Vg & Rg, and a means of measuring 
S11. The following two plots show the LT-Spice simulation for 
S21 and S11 from 350 to 500MHz. IL = 0.3dB (430MHz), flat 
from 410 to 450MHz -3dB BW = 471 - 390 MHz = 81MHz 
-65dB @ 145 MHz & 1270 MHz, RL = -11.4dB (430MHz), 
>11dB 410-450MHz 


-15dB+ t t + + : : i “210° 


t t t 
350MHz 370MHz 390MHz 410MHz 430MHz2 450MHz 470MHz 490MHz 


70cm BPF S21 Insertion Loss: 350 to 500 MHz, 
1dB/div & 20MHz/div 
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70cm BPF S11 Return Loss: 350 to 500 MHz, 1dB/div 
& 20MHz/div 


Interior view showing mounted pc board. note 2 turn 
loops, L1 thru L4 


I then actually built the combo HPF/LPF. I used one of my 
own model UWBA amplifier pc boards as an FR-4 base. It 
already had a layout for attaching SMA connectors and also a 
50 Q circuit trace from input to output. A few simple cuts with 
a sharp knife enabled me to have appropriate solder pads to 
attach the various L & C components. I used 1206 SMD 
capacitors for C1, C2 & C3. 
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I used 0805 SMD capacitors for C4, C5 & C6. For the 18 nH 


inductors, I used a two turn loop of #26, bare wire. I found = | ol 


an on-line calculator for calculating the inductance. MiniTiouner-Express 


Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


The calculator said to use 2 turns #26 with a diameter of ff ™ oe = 
0.125” and coil length of 0.03”. I added about 0.1” on each |S Exp \ | 
end as tabs to be soldered to the pads. I formed the circular re Receiver/TuneTAnahyaey ie 
loops by bending the wire around a 1/8” drill bit. I fine tuned 7 


the inductance by stretching or compressing the two coils. 
Available at DATV-Express.com 
The results were quite satisfactory. The mid-band S21 
insertion loss was about -1.2dB. It was flat from 420 to 
445MHz where I wanted it to then start rolling off. The -3dB 
bandwidth was 70 MHz, extending from 400 to 470 MHz, per 
the design. The S11 return loss was excellent across the 
whole band being better than -18dB. The out of band, 
insertion loss was about -50dB at 150 MHz and 750MHz. 
After 750 MHz, the IL started to rise reaching -35dB at the 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For ieee & sbi go to www. DATV- or com 


23cm band. This rise was not sabes by ced at veer 0 Toe BRS ERT cA ENE Es Uae — 
SR (kS) Freq (kHz) Tuner NIM - Serit FTS-4334L = 
Marker : — “Minitioune™ rete | n = 


2Ref_0.00 dBm 10¢ Marker1 435.00 MHz -1.18 dB 


Select Mkr 
al ; 


435.000000 MHz 4 Homa 
1.18 dB / 5 


Delta 


12880 Mite Frequency (kHz) nae —=| 00162 
Sendeiaes Freq asked:1268000kHz Freq. set: 1268004 kHz a search HOKWSR | puyasictin 


1288 MHz 
A - = @ loop Tang Sepeenn oul 


437 MHz 
Offset OOOkH:z 


SR3125 


SR416?7 


SR250 


SR1000 | 437ae MHz 


Ne 


SR22000] 43?ve MHz 
F LowSR  OVB mode 


F plug 
oA 
8 


Target dev. 24kHz Deviation: 24 kHz 


onarn 
Stetien W8RUT I 
Ove-S 


Provider: =W8RUT 


Delta Pair 


Codec: VMpeg2 + MPA 


Ref 


photo 


Span Pair 
Span (eons 


Audio level 


= 


PEE 


Beep Deave UDP Record 


is 
1 75Q:74 Equa Noise 


Off 


Ts 008 


@ Full AFPw-40dBm = S/NMER 2308 Constellations \Syter wevd: 101332 


Quit 


Mkr Trace iH: i 


UserKey Set: System, 


QO Carrier @sr 
y Aut = 
Center Freq = 435.00 MHz Span 200.00 M sa (MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
RBW 0000 MHz VBW 1.0000 MHz SWT 10 mS {2 at WA8RMC QTH 15 miles away). 
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Written by Trevor G8CJS 


In the last issue we heralded the arrival of C format video 
tape, which did seem to have Quadruplex outnumbered and 
on the run. It had slow motion replay, portable recorders, 
pictures in shuttle and record verification and serial 
communication with edit controllers. So was this the death of 
Quadruplex? Well almost, but not quite. 


TV stations that had to raise their revenue through 
commercials had a requirement for a cartridge video 
recorder. TV commercials had almost been exclusively 
transmitted from 35mm film. This was achieved by splicing 
them into a single reel with film leaders in between each 
break, so breaks could just be cued up and rolled and parked 
on the next break. 


Every time a commercial was transmitted in an evening it 
required a separate print from the labs. There was a team of 
commercial assembly staff that took the reel to bits every 
morning and compiled a new reel, depending on what the 
sales team could sell. This was slow and expensive and eyes 
turned to video tape to automate this process. 


Initially the film reel was supplemented by videotape 
commercials, usually one at the top and or end of the break, 
but each commercial required a separate machine to insert it 
so that it could be live switched on air. 


What was wanted was a TV Juke box with the records being 
TV cartridges that could auto thread and play using two decks 
for continuous uninterrupted play-out. One deck on air the 
other cueing up ready to go on air and well C format did not 
lend itself to this sort of rapid automated threading, but quad 
did also B format too. 
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RCA came up with the TCR 100, a twin deck VTR that could 
play TV cartridges with up to 3 minutes of Quadruplex tape. 
With the TCR 100, the Tank tracks were filled with red 
Cartridges. Each one had a single TV commercial that would 
auto thread and Autocue to tones on the tape. One deck 
played while the other reloaded. This limited the minimum 
duration of the add to 15 seconds unless it was first or last in 
the break. First because both decks were loaded last because 
the other deck did not need to reload. 
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The pictures were not of the highest quality because the RCA were not the only manufacturer to have a go at solving 


normal quadruplex discipline of aligning the machine to suit the problem of moving commercials away from the expensive 
the recording could not be achieved. All adjustments were film prints to a Videotape solution, that could accommodate 
made in the record domain to try and emulate a standard late commercial E.G. made on a Saturday distributed over 
tape. The decks used a wrap around capstan motor with no network lines recorded onto cartridge and transmitted within 
pinch roller and mechanical arms to thread the tape. The the hour (popular with Sunday newspapers). 

logic was all DTL which was outdated by the time the 

machine was developed. The logic nest comprised of 200 The Ampex machine was the ACR 25 and used a vacuum 
PCB’s with 5 chips per card, thread rather than the TCR mechanical thread. 


aw 
| — -—- 
| | ; 
‘ 
veos seen Oe rasoee 
* 
SS eeees 
. 


They came out around the same time and the Ampex 
machine proved to be the more reliable. The vacuum capstan 
performed better than the TCR wrap around capstan and the 
ACR Time Base corrector had a larger window which helped 
the open servo loop (the RCA TBC could not dump into the 
servo as there were two servos and one TBC, normal RCA 
Quadruplex practice). 
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The short commercial restriction applied to both machines as 
they required threading up time. 


A later development came from Bosch and was the BCN 100 
using B format, which was also suitable for auto thread. This 
machine had no problems with a single short commercial as it 
had three decks more than two sequential short commercials 
could be a problem and was best avoided. 


The technology was later too, no more DTL logic the micro 
chip had arrived. Play lists could be compiled away from the 
VTR area and brought through on floppy disc (8” remember 
those). The tape was cued up on time code and the cassettes 
could be identified by an optical type face label that the 
machine could read. So the 32 cassette bins did not need the 
commercials loading in strict transmission order. 


Repeat commercials could be found by the machine as long 
as they were somewhere in one of the 32 bins. 32 
commercials would not get you through the evening so some 
input was required from the VTR operation department, 
contrary to the caption over the only picture I have of a BCN 
100 it needed an operator and the remote panel was not 
available in the bar despite numerous requests. 


BCN100 2nd generation cartridge machine with computer 
logic from its own on board computers (ISIS) master 
computer talking to several Z80 boards. Never thought I 
would be pleased to see micro control, but after fault finding 
in the TCR100 logic nest...it was a welcome change. Thank 
you Darmstadt, pleasure to work on your kit 


The BCN pictures looked better than the TCR pictures and the 
computer control was a relief after the TCR logic nest, but I 
must stress this was a much later machine and to compare it 
with the ACR25 and the TCR100 is a little unfair. It was really 
second generation and if only it had more bins so that all the 
stored commercials could be located by its robotic arm, then 
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it would have been the outright winner..This feature came 
along with the third generation machines with a hexagon of 
rotating shelves called library machines where every 
commercial in the station was accessible. But this really was 
generation three and again should not be compared with the 
much loved BCN 100. 
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Arduino SimpleSat Rotor Controller The Arduino series of boards are set up for plug in daughter 
boards (shields). There are a hundreds of different plug in 
Written by Tom Doyle W9KE shields available. I picked the ‘Proto Screw Shield’ from 


Adafruit Industries. The board offers screw terminals that are 
™ The Arduino series of boards is an ideal for connecting to the cable that connects the controller 


excellent choice for a satellite rotor to the G-5500 control box. The board also offers a prototype 

controller. This controller uses the area which is used for the four 8.2K 1/4 watt resistors and 

Yaesu GS-232 command set to control four small signal npn transistors (2N4401 or equivalent) that 

a Yaesu G-5500 Az-El rotor. The are used to drive the UP, DOWN, LEFT and RIGHT control 

controller was designed to be lines on the rotor control box. The picture below shows the 
ARDU I NO compatible with the SatPC32 tracking completed daughter board. 


program and should work with any 
tracking program that supports the Yaesu GS-232 format. 
This controller has been tested with the Arduino UNO and the 
Arduino Mega2560. Below is a picture of the Arduino 
Mega2560 board. The board has a USB interface and is 
capable of being powered from the USB port or an external 
power supply. 


a -. Lae ms _ Ss ie i 
The next picture (next page) shows the completed daughter 
board plugged into the Arduino Mega2560 board. The four 
orange wires connect the four output pins (8, 9, 10 and 11) 
that are used to control the rotor to the four 8.2K resistors. 
The other side of each resistor is connected to the base of an 
npn transistor. The collector of each transistor is connected 
(green wires) to one of the four output screw terminals 
(labelled W, X, Y and Z on the board). These four screw 
terminals connect to the UP, DOWN, LEFT and RIGHT pins on 
the G-5500 rotor control box. 
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The emitter of each of the four transistors is connected to 
ground. 


Top right is the schematic for the parts on the shield board. 
The transistors are used as switches to isolate the G-5500 
from the Arduino. There is no need to use relays with the G- 
5500. There are three additional connections to the G-5500. 
Pin 8 (Ground) on the G-5500 connects to ground on the 
shield board. Pin 6 (Azimuth analog voltage) on the G-5500 
connects to pin AO on the shield board. Pin 1 (Elevation 
analog voltage) connects to pin Al on the shield board. 


Bottom right you will see the completed daughter board 
plugged into an Arduino UNO connected to the Yaesu rotor 
control box. 


The USB cable connects to the computer running SatPC32 
and provides power to the controller. The controller can also 
be powered from an external power supply. Do NOT power 
the controller from the Yaesu rotor control box. 
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G-5500 


Pin 5 UP 
R1 
Qt 
Arduino ~ 
Pin 8 
G-5500 
Pin 4 Left 
R3 
Q3 
Arduino = 
Pin 10 


R1-R4 8.2 K 1/8 Watt 


risa 


7U27000REe 


G-5500 
Pin 3 Down 
R2 
Q2 
Arduino ~ 
Pin9 
G-5500 
Pin 2 Right 
R4 
Q4 
Arduino ~ 
Pin 11 


Q1-Q4 NPN 2N4401 
or equivalent 
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The backlit serial LCD display is a 27977 from Parallax Inc. 


If you plan on using the LCD display you might want to order D KA RS MAGAZI N E 


a 805-00011 10-inch Extension Cable with 3-pin Header at 
the same time. The LCD display is not necessary for Een eerste impressie van de VHF-UHF-SHF Weak Signal Da 
operation of the controller but is a very worthwhile addition. 
Program compiled with Arduino 1.0 


SimpleSat Rotor Control Source Code 


http://www. tomdoyle.org/SimpleSatRotorController/SourceC 
ode/W9KE-SimpleSatRotorController-v1_7.zip 


Source 


http://www. tomdoyle.org/simplesatrotorcontroller/SimpleSat 
RotorController.html 


En verder nog dit nummer onder andere: 


Renewed Arduino Quick Reference Card 

Bezoek van DJ2NL (Chris) aan PAOEHG (Hans) lokale ruismeting op de 80 
meter band 

En nog heel veel meer. 


Goat 
ee ee =—; 


‘CQ-DATV, MAGAZINE IS SO. 
MUCH BETTER WITH YOU! 


IF YOU HAVE A PROJECT IDEA OR PROPOSAL 


= DKARS-Dutch Kingdom 


DKARS-Dutch Kingdom Amateur Radio Society 


(eu ve A Oktober 2018 editie 45 
Check out the DKARS website at:- 
http://dkars.nl/ 
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One from the vault 


First published in issue 8 
Simple Microwave Power Meter 
Written by John Hudson G3RFL 


The original unit used a Marconi waveguide and transition to 
coax via a probe. The probe was removed and a thermistor 
put in its place at the focal point. 


The second thermistor is mounted in the power meter case to 
measure the ambient air temperature. The RF will only warm 
the waveguide thermistor, so the resistance difference is 
proportional to the RF. This needs some initial calibration for 
the temperature offset and this is the purpose of the POT R4 
which should be used to zero the 30HA meter, before the RF 
is applied. R3 can be varied to set the sensitivity or FSD (full 
scale defection) of the meter. 


Apply the RF and the head thermistor will reduce in value and 
produce an increased current flow and change the balance of 
the two thermistors and this change in balance will result in 
current flowing through the yA meter, current that is 
proportional to the amount of RF entering the waveguide. 


The unit is not calibrated so it is difficult to use it for power 
measurements, but it is useful for tuning up 10GHz 
transmitters and proved valuable for setting GB3FY up. 


I did try using the Wife's hair dryer and a can of freezer to 
check for stability in various conditions and the unit does 
track the temperature changes via the case mounted 
thermocouple which cancels out these violent temperature 
changes. 
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ONE THERMISTOR IS MEASURING THE RF AND THE OTHER THE CASE TEMPERATURE 
RED 


THI 
THERMISTOR IN HEAD 


MARCONI 684573 
POWER HEAD 
wig 


THe 
THERMISTOR IN HEAD 


38uA METER 


NOTE-ADIUSTING R3 SETS UP THE SENSITIVITY OR FSD 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 
CQ-DATV is published on the last day of the month. The cut- dotMOBI 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


as 


Jo) feb bs bf low 


“PSs oer 


« Followed all over the world 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


Want to be notified when issues of CQ-DATV are published? h. 
Join our mailing list. l®tps: 
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Editorial 


It’s our Birthday! 


We published CQ-DATV issue 1 in February 2013, so we have 
been in production for 5 years and are about to embark on 
year 6. Can we Say a big thank you to everyone that has 
submitted copy. We could not have done it without you. 


In the pipeline is a CQ-DATV master index so you can quickly 
find past articles in our ever expanding library, which is on 
course to fill our allotted web space in the next 12 months. 
Should we bite the bullet and jump into the next price 
bracket or lose some of the e-book variants? As alway, your 
comments are most welcome. 


What have we got for you in this issue:- 


- Jim Andrews, KH6HTV reports from the Hawaiian Island of 
Maui, where there is no fast scan ATV activity from anyone 
other than himself, having set up his kit and driven around 
the island to verify it’s all working, but there is some SSTV 
and it’s not too far away....Sorry Jim its freezing here in the 
UK, we might have ATV activity, but I suspect anyone of us 
would willingly swap QTH’s with you in an instant ATV or no 
ATV (those of us in Oz would willingly swap with those in the 
UK right now - Oz Ed.). 


- Mike Stevens G7GTN is using an Ardunio Pro Micro module 
to create a quick but functional MIDI controller for VMIX 
switching. This relies on the modules ATMEL 32U4 processor 
and the ability of this to emulate a MIDI to USB interface. 


- Daniel Estévez EA4GPZ is looking at different hardware 
setups to receive the Amateur radio transponders on Es‘hail 2, 
with an interest on inexpensive but effective solutions. 
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- Ken W6HCC and Art WA8RMC report that sales of Mini 
Tiouner Express, the DVBS/ DVBS2 receiver/analyser, which 
continue to be brisk. Charles G4GUO released an upgraded 
v1.25LP12 version of DATV Express software that is 
compatible with the latest firmware from Lime Micro Systems 
and Charles has also now received his first blank PCBs from 
China for a 250watt 2.4 GHz power amplifier design that he 
plans to use for an uplink on the Es‘hail2. He is just waiting 
for the heatsinks. 


- Art Towslee, WA8RMC reports on his 70 cms ATV repeater 
antenna installation, 630 feet above ground in a location 
where he is limited to half hour window due to RF exposure 
from the 1KW 161 MHz NOAA weather radio antenna about 15 
feet away. Not a task for the faint hearted. 


- Again Jim Andrews, KH6HTV, and this time with Don Nelson, 
NOYE reporting from the machine shop where they are 
building an inter-digital, band-pass filter for 70cm. 


- Trevor G8CJS is looking at a surplus vision mixer panel, 
these often appear on eBay for less than £50 and exploring if 
it could be converted to work with Vmix, where the custom 
panels are upwards of £2000, could be a winner, but it’s a 
long hard trek. 


Conversions for ATEM already exist so fingers crossed it might 
just be possible. This is a multi part series unfolding as Trevor 
works on the panel. In the next issue Trevor has designed an 
Exploratory Dongle, so we can start talking to the hardware, 
beyond that it’s work in progress. 


- Dan Rapak, WA3ATV calls our attention to the FCC 
authorising a new standard for over the air digital broadcast 
television. 
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It’s referred to as ATSC 3.0 and has many advantages over 
the current ATSC transmission standard and is capable of News and World Roun d-up 


transmitting 4K video in a 6 MHz channel. Time for a change? 
- Bryan Dygert KC8LMI describes the progress in the Jackson A potential GPS timing problem may be coming up on April 
ATV repeater testing. 6, 2019, when the “Week Number” of the GPS system resets 
itself due to processing bit-limitations of the system. The last 
TVA 191 is out and for those of you that don’t speak German, time this happened was nearly 20 years ago (August 1999), 
Klaus DL4KCK, has provided some translations which when we were much less GPS-dependent. 
include: - 


Quick overview of the situation: 
- 8k video from the ISS https://www. masterclock.com/company/masterclock-inc- 
blog/2019-gps-week-number-rollover 


- A look back at the AMSAT-DL symposium in Bochum 2018 There’s no problem with the GPS system itself when this 


which was dominated by Es,hail 2 happens, but there is a very big unknown about how ground 
devices will react. 
pag NUR Wieaednare neces The US Naval Observatory has a good briefing on this, and if 
As we always Say, sit back and enjoy CQ-DATV 68. you see the next-to-last slide, a Naval Observatory GPS clock 
failed due to a timing update in 2014 that was less 
fundamental than the Week Number reset: 
https://www.gps.gov/governance/advisory/meetings/201 7- 


: 11 pdr 
Production Team alae 


Ian Pawson G8IQU Trevor Brown G8CJS The military has been preparing for about 3 years now and 
there is some anxiety, particularly about older GPS receivers 


and even newer ones that may not be configured to properly 
handle the timing reset. See the cautionary notes near the 
end of the briefing. 


Terry Mowles VK5TM Jim Andrews KH6HTV 


Just when we thought we had some time to prepare for 
Please note: articles in this magazine are provided Y10K. 


with absolutely no warranty whatsoever; neither the 

contributors nor CQ-DATV accept any responsibility or Jay Wilson, WOAIR 
liability for loss or damage resulting from readers Bascombe J. Wilson, CEM 
choosing to apply this content to theirs or others DERA Executive Director 
computers and equipment. www. disasters.org 
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Dave, G8GKQ reports: 
In response to a some questions that arose on social media, I 
have compiled a quick comparison of modern systems for 


generating Digital ATV signals. You can find it on the BATC 
Wiki here: 


If you have anything to add, please edit the Wiki - that’s 
what it’s there for! 


Dave, G8SGKQ 


Rudi Pavli¢é, SS8RU reports 


Hi guys, finally the Rudi Hides HV-200 modulator is ready 
with the new LCD controller, so it will no longer be necessary 
to access the computer to change the main parameters 
including the frequency. In the spare time I also modified the 
Chinese decoder that I had purchased last year, now it works 
only at 12V, with external audio and video RCA connectors. I 
attach some photos. 
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ATV Repeater Progress In Melbourne, Australia 
Peter VKSBFG reports. 


Attached are a couple of photographs of the temporary test 
set up at the new site. We only set up VK3RTV1 so a bit less 
than half of the repeater is missing. Note the monitor with 
some of its screen missing! (Fell off the bench one day). 

In the rack, from the top down, Monitor ... Humax 23 cm 
DVB-S RX ... Home Brew Controller VK3RTV 1 ... 70 cm DVB- 
T Exciter ... PA Heatsink (PA is behind it) PA Fan ... Power 
Supplies. 
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The small plastic box in front of the Humax is an IR LED 
have synthesized the Hand Remote signals which are 
activated by DTMF codes sent via DVB-S audio. Stations 


oak 


can 


bring up the signal report from the receiver. This is a very 
popular function as it aids antenna direction settings and also 
stations can see their performance over time and with 
changing conditions and equipment. (good for relative 
antenna performance) 


I have looked at a number of Hand Remotes from different 
manufacturers. They all seem to be the same protocol, they 


just select different codes for different functions. The IR 


system in VK3RTV has its own microcontroller which drives 


the IR LED and responds to a simple Ascii Character sen 


t 


from the main controller. I have used the code for Humax and 


also the small KOQIT receivers. It would be better to 


hardware connect the signal rather than driving an IR LED 


but it is either very difficult and/or impossible as the fun 
now is often imbedded. 


Would be happy to share the code with you if you are 
interested in incorporating a similar function (email 
pcossins@bigpond.com) 


It is in assembler for the now old Atmel 89C2051. Other 


ction 


micros can be used of course, the critical component is the 


timing and sequencing of the IR pulses. 
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There is also a small PCB which houses the IR Controller and 
the IR LED driver. Just send Ascii characters to it. Let me 
know if you are interested. 


The filter we used is one we purchased for $900.00 from 
Comm Tech in Italy. A really nice DVB-T filter. 

They were good enough to especially align it down to our 70- 
cm allocation. We did not need a filter in the prior location, 
but now being in the metropolitan area things are different. 


Source: ATCO newsletter, January 2019. 


This year’s AMSAT-DL symposium in Bochum at the end of 
September 2018 was dominated by the upcoming launch of 
Es’hail-2 with the P4-A hamradio transponders. 


Although at the time of the symposium no start date had 
been set yet, all signs indicated that the date “Q4/2018” 
announced by Es’hailSat could be met. Peter Gulzow, DB20S, 
let in the first part of his lecture the course of the project so 
far from the first contacts in Qatar 2012 to date to happen 
again. In the second part we went together with Achim 
Vollhardt, DH2VA, to review the transmitting and receiving 
equipment. 


The range was from one DIY store PLL-LNB for under €5 
together with an SDR-USB-Stick up to solutions of some 
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er tuarte Bochum Kamera 1 


29709/2018 14:00:23. : . 


commercial providers. The offer will, according to the 
prophecy of both, after the successful start certainly grow 
significantly. Michael Lengrusser, DD5ER, subsequently 
reported on the status of the ground control stations built by 
AMSAT-DL. The components for Qatar were ready for 
shipment at the time of the symposium. 


For the station in Bochum the day before they had been 
laying some cables. During the lunch break there was 
opportunity to get the radome with the 20-m parabolic dish 
more precisely to look at. At the same time Jens Schoon, 
DH6BB, and Achim Vollhardt, DH2VA, demonstrated a DATV 
transmission with the simplest means. 


It was sent from a notebook with connected ADALMPLUTO 
SDR development kit for approx. €100. The receiving side 
consisted of a Minitiouner also with notebook. The software 
used was MiniTioune from F6DZP on the receiving side and 
DATV Express on the transmitting side. 


The components for the ground stations could also be 
inspected more closely. 
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After lunch students of the Megina Gymnasium in Mayen gave 
a lecture about the MeginaSat project. For the first time, 
German high school students are building a Cubesat here. As 
a special feature, data transmission is to take place via light 
beam. On site Max Schild, Florian Jungermann, Max von Wolff 
and project manager Thomas Leister, DG2PU, reported. 


Directly after the lecture it was agreed that in the next year 
in Bochum the current conditions are to be reported again. 
On the following annual general meeting of AMSAT-DL the 
executive committee could present the web page 
www.amsat-dl.org updated from scratch. 


Here you can now find more detailed information about P4-A 
as well as a forum: 


https://amsat-dl.org/eshail-2-amsat-phase-4-a 


Source: Jens Schoon, DH6BB, TV-AMATEUR 191, 
Translation by Klaus, DL4KCK 


8k video in space 


ESA astronaut Alexander Gerst, KFSONO, demonstrated 
microgravity, and NASA astronaut Ricky Arnold shot this on 
the International Space Station on 3 October 2018 with a 
helium 8K camera from digital camera manufacturer RED. 
NASA and ESA (European Space Agency) deliver the first 8K 
Ultra High Definition (UHD) video of astronauts living, 
working and researching on the ISS: 


https://youtu. be/7k2uKb9vCOI 

The same engineers who sent high-resolution (HD) cameras, 
3D cameras and a camera to capture 4K footage to the space 
station have now delivered a new camera that captures 
images at four times the resolution previously offered. 


The Helium 8K camera from RED is capable of capturing 
resolutions from conventional HDTV up to 8K, specifically 
8192 x 4320 pixels. 


In comparison, the average home TV in HD shows up to 1920 
x 1080 pixels resolution, and digital cinemas typically project 
in resolutions from 2K to 4K. 


On Friday 2 November, the ISS celebrated the 18th 
: = ~ y 7 


7 - * <a, y 
7 yt \ - 
N ) — 4 4 


anniversary of uninterrupted manned operation on board and 
the 20th anniversary of the launch of the first two space 
station elements on 20 November and 4 December 1998 
respectively. 

Source: TV-AMATEUR 191, Translation by Klaus, 
DL4KCK 
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Slow TV - MAUI Style 


Written by Jim Andrews, KH6HTV 


Ham TV activity on the island of Maui, in the Hawaiian Islands 
is island style, i.e. real slow. 


Fast-Scan TV (i.e. real live TV) on 70cm band is non-existent, 
unless you count my occasional transmissions to myself over 
a distance of perhaps 10 yards. In the past, I have also 
driven around the island with a TV receiver in my Miata 
convertible to see how far my signal would go. The farthest 
point was about 14 air miles. 


Over the past several years, I have given talks about ATV to 
our local Maui Amateur Radio Club Aiea but to no avail. 


CS 2 ed ei 
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Have not gotten any recruits. The Maui club is small with 
typically about 15 members in attendance at club meetings. 
Their main interest is in HF. The closest I came to generating 
interest was a couple of years ago when MARC asked me to 
include a live ATV demo at their display booth for a STEM 
expo at our local shopping center, the Queen Ka’ahumanu 
Center in the main, port town of Kahului. 


I did have some luck selling ATV, and in particular DTV with 
DVB-T, in Honolulu on the island of Oahu. In January, 2017, I 
made a trip to Honolulu, on the invitation of Joe Speroni, 
AHOA, the ARRL section manager for Hawaii and the Pacific. 
Joe asked me to give a talk about ATV, including a live demo, 
to the largest ham club on Oahu, the Emergency Amateur 
Radio Club, and also to the State of Hawaii Emergency 
Management people. 


They had had poor experiences with ATV (i.e. analog) in 
previous years and had given up on it. After my talks and 
demos, they decided to give DVB-T a try. 


They asked me for a complete shopping list of stuff to 
purchase. I did sell them some rf linear power amplifiers and 
receivers. It took a lot of long distance hand holding via e- 
mail and phone calls to get them operational. 


They then did put their DVB-T gear to use successfully the 
following summer by televising a 4th of July parade. The 
most recent report from Clem, KH7HO, in Honolulu said 
“Unfortunately, ATV on Oahu is on hold right now. Hope to 
get it going again next year.” 


So my current ham TV activity is in the “Slow” mode, i.e. HF 
slow-scan, SSTV, on 20 meters (14.230 MHz). I have made a 
small number of SSTV contacts here. The photo left is a 
picture I received on 21st of November confirming a 2 way 
SSTV-QSO with W5BKV in Tulsa, Oklahoma. 
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I do receive pictures here occasionally from North America 
and sometimes from Japan, New Zealand and Australia. 


The HF station here is less than optimal. Definitely doesn’t 
compare with my Boulder HF station with it’s Heath linear 
amp and 50ft. Hex beam antenna. Here I am using a 100 
watt, Yaesu FT-857 feeding a 40/20/15/10 meter fan dipole 
up at only 23 ft. (run 40 watts on SSTV). The other antenna 
is a vertical. It is my old mobile antenna, a Yaesu ATAS-120 
(40 thru 6m) planted in the back yard with 20 buried ground 


wire radials. 


a 


By AWS? 


‘ 


KH6HTV - Maui ham shack. 70cm ATV transmitter on 
top shelf. Middle shelf is ICOM 2m rig & 12Vdc power 
supply. Bottom shelf is Yaesu FT-857, 100 watt HF rig 
and MFJ antenna tuner. An antique Dell XP computer 

on the floor is dedicated to the FT-857. 
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Fan Dipole 
40/20/15/10 m 
KH6HTV 
X-50 Antennas 
2m/70cm 


broadcast 


My background HF noise level here is pretty bad on 20 
meters. I rarely am able to make any contacts, other than an 
occasional FT-8. (Don’t like FT-8, too automated and can’t do 
a real QSO.) It is a BIG DEAL when I finally make a SSTV 
contact, or any HF contact really. 


,-Yaesu 
ATAS-120 


Followed all over the world 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


= 
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KH6HTV - Maui Antennas: For 2m/70cm, a Diamond 
X-50. For HF an Alpha-Delta Fan Dipole for 


40/20/15/10 meters. Also a Yaesu ATAS-120, 40 thru 
6m screwdriver mobile antenna with 20 ground Want to be notified when issues of CQ-DATV are published? 
radials. Join our mailing list. 
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VMIX Easy MIDI Controller 


Written by Mike Stevens G7GTN 
Introduction 


Using an Ardunio Pro Micro module we can create a very 
quick but functional MIDI controller for VMIX switching 
software. This relies on the modules ATMEL 32U4 processor 
and the ability of this to emulate a MIDI to USB interface 
natively. This avoids having to use other Windows 
applications to sit in between as a software bridge. In this 
quick project I made use of a standard telephone matrix 
keypad, this is interfaced directly to digital I/O pins. This 
whole project is based on easily available parts so the only 


construction required is to make a couple of wire connections. 


MIDI Notes 


Since we can control VMIX via MIDI I have selected to send 
notes and allocated these as activators from within the 
settings section of VMIX. The note table is depicted in Figure 
1 for reference. 

MIDI note names 


Middle C or C4 is defined as MIDI note 6x3c. 
The lowest note on a standard 88-key piano is AO (6x15) and the highest note is C8 (@x6c). 
Note 

Octave C C# D D# E F F# G G# A A# B 
-1 00 01 02 03 04 05 06 07 08 09 OA OB 
0 0C OD OE OF 10 11 12 13 14 15 16 17 
118 19 1A 18 1C 10 1E 1F 20 21 22 23 
2 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F 
3 30 31 32 33 34 35 36 37 38 39 3A 3B 
4 3C 3D 3E 3F 40 41 42 43 44 45 46 47 
5 48 49 4A 4B 4C 4D 4E 4F 50 51 52 53 
6 54 55 56 57 58 59 5A 5B 5C 5D SE 5F 
7 60 61 62 63 64 65 66 67 68 69 6A 6B 
8 6C 6D 6E 6F 70 71 72 73 74 75 76 77 
9 78 79 7A 78 7C 7D JE 7F 
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Basic Hardware 
ARDUNIO PRO MICRO 


“ 


Srninan)-21—A3——_ 7 
o1>)- 20 —A2— 


MATRIX KEYPAD 


QW Analog SP) 12C Seriah Arduino GENE 


The matrix keypad attaches to the Ardunio pro Micro via a 
male pin header. The keypad ribbon cable has small numbers 
on the plastic shell (1 & 7) these face upwards. So physical 
pin number 1 attaches to A10 on the Ardunio 


Firmware 


We require the Ardunio IDE installed to compile and upload 
the code to the Pro Micro. Firstly we require a couple of 
custom libraries. The easiest way to get these installed is via 
Sketch include library and then manage library option. 
Searching for MIDIUSB & KEYPAD will find the required 
libraries; see Figure 2 & 3 as a guide. 


<Figure 1 — Notes to be sent by the Ardunio Pro Micro 
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You can also find a reference where to download these if you 
prefer to use ZIP files. The keypad is monitored within a Loop 
and on detecting a button press a specific MIDI note is sent 


PT rapes [me | sae | sate m0 [drach 
y 


Function Duration Input 


cy 


| MIDINoteOn 2:41 CrossZoom 1000 Preview 
via USB - you can select any notes you wish from the table in A ned = is hee 
Figure 1 you can download the required code as Easyvmix.zip Sea a as ae 
] MIDINoteOn 2:46 Vertical SideReverse 1000 Preview 
(oa) Library Manager 
Type All y Topic All v  MIDIUsB| First 6 buttons mapped to functions. 
piste pau mses fed oi we 8 aie ea ae instrument over USB. Co ne I usion 
More info 
Using just a few parts it is possible to create a very simple 
switching controller. You can of course use push buttons 
Figure 2 instead connected to the available I/O, the code changes 
being modest. You may also wish to use a 16 way keypad to 
aici gain an extra four usable buttons (A-D); this will additionally 
Type All v_ Topic All v_ keypad| make use of A3 on the processor. The processor utilization is 
—_— eee = ——_______— approximately at 25% so you still have space to add your 
ee = (OWN enhancements. The firmware is available for download 
hiding the pinMode and digitalRead calls for the user. from the CQ-DATV web site. 
More info Figure 3 


Internet References 
VMIX Software Setup 
- http://www.ti.com/lit/ds/symlink/pcf8574. pdf 
We need to attach the MIDI controller within our VMIX Pf ites /P . 
software and then allocate functions we wish to control. You 


need to go into settings and then activators to set up the - https://www. youtube. com/watch?v=32myesnWLuY 
functions you require. The board will present as device 

Ardunio Micro when connected to your USB port. - https://www.arduino.cc/en/Main/Software 

Once you enable the Device you can then go ahead and 

create your own custom shortcuts — if you require further - https://github. com/arduino-libraries/MIDIUSB 
guidance on this I would suggest quickly viewing a YouTube 

video created by the authors of the VMIX software - https://www.arduino.cc/en/Reference/MIDIUSB 


https://www. youtube.com/watch?v=7FDH9ThIRQO 
- https://www. youtube. com/watch?v=7FDH9ThIRQo 
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Written by niel Estévez EA4GPZ 


ES KallSat Olw jodi 


Qatar Satellite Company 4ucli.o!! >..8 Jy 


fi . ian _ 
J : ie } nn 
: orn 


A couple days ago, Janos Tolgyesi HG5APZ asked me by 


email about different hardware setups to receive the Amateur The green and red lines indicate the points on the Earth 
radio transponders on Es‘hail 2, with an interest on where the satellite is seen at 10 and 5 degrees of elevation 
inexpensive but effective solutions. He was quite happy with respectively. 


my detailed reply and convinced me to turn it into an article, seal 
so that other people can learn from it. ” ge : 


This article is intended for people that do not know much 
about Es’hail 2 but are interested in receiving it. If you’ve 
been investigating about the different setups that people are 
doing to receive it, then probably you'll not learn anything 
new here. The article addresses questions such as “do I need 
a modified LNB” and similar. 


The coverage of the Amateur radio transponders is anywhere 
where the satellite can be seen above the sky, since the 
transponders use a global beam. A geostationary satellite 
sees about a third of the Earth surface. In the case of Es’hail : . 
2 this covers longitudes from Eastern Brazil to Thailand. In Es’hail 2 coverage mat_ 
the figure below you can see the coverage. 
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Es’hail 2 can be received with as little as a dish and Ku-band 
LNB intended for satellite TV, and an RTLSDR or other cheap 
SDR. You also need some way of supplying voltage to the Ku- 
band LNB through the coax cable. This can be done with a 
bias-tee. There are some very cheap models around or you 
can easily build your own. Another possibility is to use a DVB- 
S receiver to supply the voltage. In this case you'll also need 
a splitter/combiner and DC-block (very cheap if you buy the 
ones intended for satellite TV). An advantage of using a DVB- 
S receiver is that you can control the receive polarization 
from the DVB-S receiver (more on this later). 


Regarding the dish, you don’t need anything very large. The 
link budget estimates seem to indicate that something 
around 60cm will be enough unless you are near the edge of 
the coverage area. My dish is a 95cm offset dish. I bought 
95cm because larger sizes start to be increasingly more 
expensive (there is some kind of price break). If you can 
afford the space, I suggest you do the same thing and buy 
the largest dish just below the price break. 


For the LNB, you should get a PLL-based model. Do not get a 
DRO-based one under any circumstances. The frequency 
stability of a PLL LNBs is much better and DRO LNBs cannot 
be modified to use an external reference. There is a large 
collection of by where you can see if 
your model of choice is any good. 


You should know the following about LNBs. The most popular 
type of Ku-band LNB is the universal or “Astra-type” LNB. 
This is the one you should get. It can receive on vertical or 
horizontal polarization, and the local oscillator can be set to 
either 9750MHz or 10600MHz. The polarization is controlled 
by the DC voltage you feed through the coax cable (either 
13V or 18V). The local oscillator is set to 1O600MHz by 
feeding a 22kHz tone through the coax. If the tone is not 
present, the local oscillator will be 9750MHz. There is a nice 
table on which sums these features up. 
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Now, for Es’‘hail 2, unless you have absolutely no interest in 
one of the transponders, you'll need both the vertical and 
horizontal polarizations, since the narrowband transponder 
uses vertical polarization and the wideband transponder uses 
horizontal. Therefore, you should have a way of toggling the 
DC voltage you feed to the LNB. As mentioned above, a DVB- 
S receiver can do this for you (by means of menu options), 
but it is cumbersome if you want to remotely control or 
automate this toggle. 
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Under normal circumstances, the 9750MHz local oscillator is 
designed to receive 10.7 to 11.7 GHz and the 10600MHz local 
oscillator is designed to receive from 11.7 to 12.75 GHz. The 
Es’hail 2 Amateur transponders are at 10.5GHz. Most LNBs 
can be used to receive well below 10.7GHz with a 9750MHz 
local oscillator, so for Es’hail 2 you'll always use the 9750MHz 
local oscillator. You only need the 10600MHz local oscillator if 
you also want to receive other Ku-band services which are at 
higher frequencies or if you want to play with feeding 
different reference frequencies, as I'll explain below. 


This is convenient, because to get the 9750MHz local 
oscillator you don’t need to do anything special. If you need 
the 10600MHz local oscillator, you need some way of 
inserting the 22kHz tone. Probably the simplest way to do 
this is with a DVB-S receiver, but you may also design a small 
circuit to do so. 


Speaking of IF frequencies, a 9750MHz local oscillator places 
10.5GHz at 750MHz, so you'll need to use a receiver that can 
tune to that frequency. These days, most SDRs can. If you 
want to use a conventional Amateur radio receiver that 
perhaps only has the 70cm band, then you could use a 
frequency conversion circuit (a simple mixer) or feed a 
different external frequency so that the IF ends up in the 
70cm band. I strongly suggest you use an SDR which can 
tune to 750MHz, so that the default IF is not a problem. 


If you also want to use a DVB-S receiver for the DVB-S 
signals in the wideband transponder, then the default IF can 
be problematic, as most commercial DVB-S set-top-boxes do 
not tune this low in frequency. Again, you can do frequency 
conversion or feed a different reference, but there are DVB-S 
receivers that have a wider tuning range, such as the popular 
Minitiouner. 


I suggest you use one of these to simplify the setup. 
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Phase-4A GeoSat S mode uplink converter developed 
by JH1CEP. S mode uplink converter 


Also, if you are interested in DVB-S, note that there is 
leandvb, which is a software DVB-S demodulator. Thus, in 
certain cases you may use your PC and do without the DVB-S 
receiver, depending on your PC’s performance, the particular 
signal you want to receive, etc. 


The last topic about the LNB is frequency stability. The 
stability of a commercial satellite TV LNB is good for receiving 
wideband signals, such as DVB-S (after all, this is what it is 
sold for), but not enough for narrowband signals. Depending 
on your intended use, you might want to improve the stability 
of the LNB. 


If you’re only interested in the DVB-S signals and other 
wideband signals in the wideband transponder, then probably 
it is not necessary to improve the stability. If you want to 
receive the signals from the narrowband transponder, then 
you need to do something. 
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There are essentially two kind of solutions that can be done. 
The first involves modifying the LNB to feed it an external 
reference which is more stable than the integrated crystal 
oscillator in the LNB. The second involves using the beacons 
in the narrowband transponder to compensate for the LNB 
drift. This solution involves only software. It hasn’t been 
developed or tested yet, since the beacons are not 


transmitting yet, but there are some people thinking seriously 


about it, and there is no reason why this approach shouldn't 
work well. 


In any case, I think that modifying the LNB to feed an 
external reference is a simple and interesting project, so I 
recommend that you do it. Depending on your LNB model, 
you can find instructions online from other Amateurs about 
how to modify it. In any case, this involves feeding an 
external signal via capacitive coupling to one of the crystal 
pins (either removing the crystal or leaving it in place). Good 
starting points for reading are the documents by G4JNT, 
F1CHF, and EAS5DOM. 


Once you have modified your LNB, another question is where 
to get a stable reference of the appropriate frequency. Most 
LNBs use either a 27MHz or 25MHz crystal, so that is the 
frequency you should feed. One possibility that I’ve tested is 
to use a OCXO/S/5351A kit from QRPlabs. This gives you a 
stable reference, but I prefer to have my reference locked to 
GPS to perform very precise Doppler measurements. 


In my station I am using a DF9NP 10MHz GPSDO together 
with a DFONP 27MHz PLL. 


Another very interesting possibility is the Mini GPSDO from 
Leo Bodnar, which can generate any frequency from 400Hz to 
810MHz. It is not very expensive and it can be very useful for 
many other projects. This product didn’t exist when I got the 
hardware from DF9ONP, but if I was buying today, I would be 
very tempted to get it. 
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Presentation of the geostationary satellite Es Hail 2 
and amateur radio AMSAT Phase 4A 


Finally, as I've mentioned above, you can vary the reference 
frequency that you feed in to the LNB to get a different local 
oscillator frequency. This can be used to move the IF, for 
instance to 432MHz, where you can use a conventional 70cm 
receiver, or to the L-band, where you can use a DVB-S set- 
top box. Depending on your particular LNB, the lock range of 
the PLL will vary, so you will need to check what other people 
have achieved or try it out yourself. 


Daniel has a web site at https://destevez.net for more news 
and information. 


Images credit AMSAT-DL and AMSAT-UK 
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DATV-Express Project Report 


Written by Ken Konechy W6HHC 


Art WA8RMC reports that sales of MiniTiouner-Express, the 
DVB-S/DVB-S2 receiver/analyzer, continue to be brisk during 
December. Most sales were for distribution to EU customers. 
Units can be ordered by PayPal from the DATV-Express web 
site on the PURCHASE A PRODUCT link. 


The MiniTioune software for Windows (currently version 
v0.8s) from Jean-Pierre F6DZP can be downloaded free from 
http://www. vivadatv.org/viewtopic. php ?f=60&t=521 


Remember that you must first REGISTER/SIGN-IN to the 
DATV-Express web site in order to make a purchase. 
- The price for the MiniTiouner-Express fully tested unit is 
US$¢75 + shipping. 
- Shipping charge within USA is US$7.00 
- Shipping charge to EU is US$24.00 (including the VAT) 


- Shipping charge to other international countries is US$35.00 


Charles G4GUO released an upgraded v1.25LP12 version of 
DATV-Express software that is compatible with the latest 
firmware from Lime MicroSystems. The Windows set-up.exe 
file and the NOTES file are now available at DATV-Express on 
the DOWNLOADS page. Many thanks to G4GUO for his 
efforts. 


Ken W6HHC released an updated Express_DVB_Transmitter 
User Guide (Draft14) to emphasize that v1.25LP12 software 
for Windows has transitioned to cover four transmitter 
boards: 

- DATV-Express board 

- LimeSDR-USB (larger) board 


- LimeSDR-mini board 


CQ-DATV 68 - February 2019 


- PLUTO-ADLM board 


This User Guide available at DATV-Express on the 
DOWNLOADS page. 


Ken is currently working on revising the MiniTiouner-Express 
User Guide to include the new power supply options available 
with the addition of J3 in RevB version of the MiniTiouner- 
Express unit. 


DATV-Express 
Users Guide 


For running on Windows OS 


re%s_DVB _Transmitter software v 
Draft 14 


Draft 14 of DATV-Express Software User Guide has been 
revised to cover the ability to be used with four different 
hardware exciter boards 


Charles G4GUO has now received first-article blank PCBs 
from China for a 250-watt 2.4 GHz power amplifier design 
that he plans to use for uplink on the Es’hail-2 DATV satellite. 
He is just waiting for the heatsinks he purchased in order to 
begin testing the new PA. Also, he has just ordered a 1.8 
meter dish antenna for his home Es’hail-2 station. He plans 
to use dual band feeds to provide both uplink and downlink 
functions. 


Project Speed is set to slow....de Ken W6HHC 
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70cm Repeater Slot Antenna Installation 


Written by Art Towslee, WA8RMC 


Reprinted from the ATCO newsletter, January 2019 
(http://ATVQuarterly.com) 


I reported on the 427 and 439 MHz antenna rework 
construction last Newsletter but here is my effort to install 
these antennas before the weather got too cold last Fall. It 
turned out to be the last day available with good weather. Not 
easy work but everything installed OK and the antennas now 
perform as expected. Notice that this work is not for those 
that don’t like heights. It’s 630 feet above the street below!!! 


a y~ a 


SS 
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Bottom left - Here I’m tightening the clamp bolts holding the 
receive antenna below the access platform. The tower beacon 
light is behind me 


Work to secure and connect the 7/8” Heliax cables to the 
receive and transmit antennas 


« A > 


‘xs 
\ 
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, Ga : ™ by 4 x 4 < ~ [: 
Receive antenna is upside down and below the platform 
secured to framework. Transmit antenna is above it out of 
view 
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Whew, work complete!!! To the left of my head is the bottom 

of the transmit antenna. Other unknown antennas are in the 

background. The white tube with the yellowish cap is a partial 
view of our 10 GHz Tx antenna. 


Now to climb down before we get too much RF exposure from 
the 1KW 161 MHz NOAA weather radio antenna about 15 feet 
away. We are limited to about 1/2 hour exposure at a time. 


Everything works as expected now. | ...WA8RMC 


____ ee 


-DA 


Also available to read on ISSUU (4 
https://issuu.com/cq-datv/docs — 
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Written by Jim Andrews, KH6HTV & Don Nelson, NOYE 


Band-Pass Filters (BPF) are critical elements required in 
assembling an in-band TV repeater. To achieve the conflicting 
requirements of low in band loss and very steep skirts with 
high out of band attenuation, usually means we need to 
resort to the machine shop to build an inter-digital band-pass 
filter. 
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On the 70cm band in the USA, 6 MHz channels are used and 
the typical spacing between the input and output is only 18 
MHz and sometimes only 12 MHz. 


The purpose for the BPF on the TV receiver input is to 
prevent fundamental overload of the receiver’s front end by 
the extremely strong, near-field signal from the TV 
transmitter. The purpose of the BPF on the TV transmitters’ 
output is to prevent any out of band spurious spectrum from 
polluting the RF environment of adjacent channels and 
especially the receiver’s channel. 


So what is meant by “Inter-Digital” ? A “digit”, per the 
dictionary, is either a number or a finger or toe. So if we were 
to take both hands and interleave the fingers from the right 
hand and the left hand, we have created “Inter Digits”. An 
inter-digital BPF looks exactly like this. Only instead of using 
fingers, we use 1/4 A metal rods as resonators. One end of 
the rod is short circuited to the enclosure body while the 
other end is left open-circuited. 


The first such filter was reported in QST, in 1968, by Reed 
Fisher, W2CQH [1]. 


See Fig. 1 above for an example of a four pole, BPF with the 
top cover removed. Boulder, Colorado, USA, ATV ham, Don, 
NOYE, has built several such BPFs, including some used in 
ATV repeaters. We used a free, on-line, calculator program 
from WA4DSY [2] to design the filter shown in Fig. 1. 


This four pole filter was designed for a center frequency of 
441 MHz, 6 MHz bandwidth and OdB ripple. Fig. 2 shows it’s 
measured pass-band, S21 frequency response. Table 1 
compares the actual measured performance with the 
theoretical performace prdicted by WA4DSY’s program. 


Excellant agreement was obtained. For more details on this 
particular filter and others, see reference [3]. 
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17:33:52 2015-07-16 (Local) 


RIGOL 


9 fief 0.00 dBm AR FOG LL 449.00 Mie sine 


—Marker—— 


10.000 MHz | 
10.000 ms 


(dB ) Center Freq 441.00 MHz 
~ RBW 100.00 kHz 


Fig. 2 Frequency Response of actual filter built by 
NOYE 1dB/div & 1MHz/div 


Table I Comparison of S21 - Theory and Actual Measurements 
of BPF ( 443MHz, 6 MHz BW, 4 pole, 0 dB ripple) 


Channel Frequency S21 (theory) S21 (meas) 


60 441 MHz 1.14 dB 1.4 dB 
59 435 MHz 25.2 dB 23 dB 
58 429 MHz 49.3 dB 48 dB 
57 423 MHz 63.4 dB 61 dB 
-3 dB Bandwidth = 6.0 MHz 6.2 MHz 


References: 
1. “Interdigital Bandpass Filters for Amateur VHF/UHV 


Applications”, Reed Fisher, W2CQH, QST, March 1968, pp. 32- 
ie 
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2. Dale Heatherington, WA4DSY, on-line calculator for ID-BPF, 
http://www. waddsy.net/cgi-bin/idbpf program in C++ can 
also be down-loaded 


3. “Inter-Digital Band-Pass Filters”, Jim Andrews, KH6HTV 
Video Application Note, AN-22b, July, 2015, 8 pages 
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Amateur Radio Island 
Einde van het (eind)buizen tijdperk? 


En nog heel veel meer. 


La} DKARS-Dutch Kingdom Amateur Radio Society 


f 100 Ame ee Pris / Price €0,00 / $ 0,00 


Check out the DKARS website at:- 
http://dkars.nl/ 
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Written by Bryan Dygert KC8LMI 


Just an update. We have added a hv-110 receiver at Jackson 
and we are testing DVB-T on 439.000 and 2 MHz bandwidth 
right now. The receiver is on an Angle Linear 2 port uhf 
splitter, along with an added Hi level Angle Linear pre amp, 
and shares the ribcage and Ivsb filter with the analog atvr-4 
receiver. 


The hv-110 was modified per your article Jim of using the led 
and switching transistor. We chose port 4 on the atvc-4 plus 
to remove the sync det chip and bring a wire out to attach to 
a feed thru cap out of the controller box to a feed thru 
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installed on the rear of the hv-110. Port 1 is still the analog 
atvr-4. 


With this system and testing so far, Iam able to get ina 
digital signal at 11.5 miles from the home qth using 2 k1ifo 33 
element hi gain beams at 110 ft and 2 mw. testing with dad’s 
hv-320 transmitter. Iam able to get in 18 miles north of the 
site mobile, but pulled over in a fairly clear area using my 2 
stacked little wheels on the truck and a hv-320 w/pa, and 
d1010 running 4 watts. 


In motion is pretty good but frequent freezing but nothing too 
bad. I enjoy driving around testing new areas. Attached are a 
few pics of the system. 


The single ribcage is on top of the small tower about 230ft 
above street level. The commercial 900 vertical is not in the 
picture but mounted to the side of the brick roof on the east 
side. The 900 output is still analog only right now running 
230 watts sync tip. Things aren’t very pretty right now but in 
early testing still. 


) 
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The new broadcast DTV system for the 


USA 


Written by Dan Rapak, WA3ATV 


I’m a retired television broadcast engineer and a ham 
operator, WA3ATV, in Pennsylvania. We’ve formed a group 
here called “Mid-Atlantic ATV” to try to generate some DATV 
activity in this area. Our experimentation so far has been 
with Hi-Des DVB-T equipment. 


I wanted to call your attention to an aspect of DTV here in 
the US. that most people are not aware of. A little over a year 
ago the FCC authorized a new standard for over-the-air 
digital broadcast television here in the US. It’s referred to as 
ATSC 3.0 and has many advantages over our current ATSC 
transmission standard. the details are a bit much to go into in 
an email, but I’ll touch on some of the highlights. 


- Like DVB-T, it uses COFDM modulation to impress the digital 
information on the RF channel. As you know, this is far more 
robust in terms of dealing with multipath and other 
interference than the 8-VSB modulation system we currently 
have here. It is NOT backward compatible with our current 
system. However, manufacturers are expected to include 
reception for both modes in consumer sets. 
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- It is scalable similar to DVB-T. You can set parameters for a 
robust signal vs. a high quality signal. However, in ATSC 3.0 
you can have both at once. That is, you can have a robust 
stream for mobile operation AND a high quality stream within 
the same RF channel at the same time. 


- ATSC 3.0 is capable of transmitting 4K video in a 6 MHz 
channel. 

- Apart from the RF transmission method, the data protocol is 
I.P. based. That is, it is intended from the get-go to connect 
to and work with the Internet. the purpose is to allow 
broadcasters to engage in interactive television programming. 
The benefits for hams are only limited by the imagination. 

- Also of interest to hams, the RF system is designed to 
function as a Single Frequency Network. 
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That is, you can operate multiple transmitters carrying the 


same information in the same area and the transmitters will 
augment, rather than interfere with one another. For =" . MiniTiouner-Express EE 
broadcasters, this means they can operate translators on- ele Digital Amateur Television DVB-S/S2 Receiver / Analyzer 

channel and can also now have low power null-fill transmitters 
to fill in gaps in their coverage. For ham operators, it means 
that linked DATV repeaters carrying the same video could all 
operate on the same output channel and improve one 
anothers’ coverage while at the same time conserving 
spectrum. 


- The ATSC 3.0 protocol has built-in provisions for a greatly 
improved Emergency Alert System to allow broadcasters to 
disseminate information to the public during emergency 
situations. Hams will no doubt find many ways to use this 
provision in our EMCOMM work. 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


ATSC 3.0 has already been deployed in S. Korea and so 
manufacturers are now making consumer sets. They should 
begin showing up in stores in the US shortly, making it 


For details & ordering go to www.DATV-Express.com 
BE MINIMIOUNE 0.88 - Recerver/Analyser DVE-S/S2 144 MHz to 2450 Mit - Sfiminia6S i/s - for Mevtiouner/MinTioune 610 i FT |e = 


NIM ; Serit FTS-4334L 


possible to use an off-the-shelf TV set to receive DATV signals a 
much as we did in the analog ATV days. | eu = 
KBS H ba pneetene Freq. set: 1266004 kHz 


Block Diagram of ATSC 3.0 End-to-End Chain ot OO 


PTP Coordinated Uriversa Tre (UTQ PTP 


oS | o : mp 
OQooniee sR OFull AFPw-sodHm S/MMER 23dB Constellations \Gyterwevd 101992, 


(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 


ATSC 3.0 Broadcasting in Korea 
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How to eliminate Video squelch 


functions? 


Written by Klaus Hirschelmann, DJ700 
Reprinted from TV-AMATEUR 191 (www.agaf.de) 


Who doesn’t remember the noisy screens, as they were 
supplied by analog television receivers, as long as no input 
signals were received? For us TV amateurs that allowed a 
recognition of weak and weakest signals from incoming 
stations. 


A slightly different situation unfortunately results in the use 
of almost all modern video monitors, so these at all still have 
an input to the processing of analog signals. Equipped with 
an integrated video squelch, they allow only then screen 
displays, if at their signal input also standard-compliant sync 
impulses with sufficient levels are detected. 


Noise on the monitor 
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Now, analog ATV operation certainly no longer has the same 
status as before, but also experiences, e.g. in connection with 
the very inexpensive FTV modules available for the 5.6 GHz 
range, at least in some regions (G, PAO), a remarkable 
renaissance again. 


Resourceful amateurs had also thought about how they could 
outsmart the squelch function of modern video monitors. At 
PE1RQM in the Netherlands, for example, an assembly called 
“SYNCSMURF” was created. Inserted into the video path of 
analog TV reception arrangements, it also generated the 
required sync pulses independently of any input signals and, 
if necessary, made them available again at their output 
together with any noise signals present at the input. This 
made noise visible again on monitors even if they were 
equipped with a video squelch. 


However, as there has recently been an increase of problems 
with the procurement of some special components for the 
“SYNCSMURF"”, its distribution unfortunately had to be 
discontinued in the meantime. Since there was still a need for 
“sync killers” in connection with the already mentioned 5.6 
GHz activities, I looked around for alternative solutions. 


It was more by chance that I came across the EACHINE 
module “DVR Pro” as offered by BANGGOOD. The “DVR Pro” 
is preferably a small unit for recording and reproducing 
analogue A/V signals in connection with objects such as 
model airplanes or drones. 


The video input is usually fed the signal of a video camera 
flying with it. At the same time, this signal is often also used 
for the modulation of an on board transmitter. 


A particularly interesting application for ATV use is the use of 
the “DVR PRO” on the receiver side. For this purpose, the 
video input is connected to the output of an analog TV 
receiver instead of a camera. 
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SEAAINE 


Eachine ProDvR *: 


The DVR-Pro unit and cables required 


The “DVR-Pro” will always provide an internally generated 
The DVR-Pro unit sync signal mixture at its monitor output, independent of 
input signals. 


Its functionality is therefore comparable to that of frame 
store synchronizers. In this way, any noise signals, present 


@S3EQCINE _ on connected monitors with the squelch function activated, 
Eachine Pro 


become visible again. 
=) A 
Dvr 
[| [| [ | : = Translation by Klaus, DL4KCK www.agaf.de 
4 =I > = 


Re-publication of CQ-DATV magazine material is encouraged 
as long as source credit is properly given. 


But don’t forget the main function of the “DVR Pro”: With a 
few operating steps it allows the recording and playback of 
A/V signals using a micro SD card. 


Exception: “Reprinted by permission” material must have 
the original publisher’s/authors permission. 


The DVR-Pro layout 
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Grass Valley Mixer Conversions 


Written by Trevor G8CJS 


Pe nern. 
CH 1 (el Col SS 


Let’s start with a history lesson. Back in 1959, Grass Valley 
was born, a company that produced equipment for the 
television broadcast industry and in 1968 introduced their 
first vision mixer, or production switcher as they are better 
known. 


They produced a whole range of production switchers from 
the small to the very grand, but the small one is the one that 
captured everyone’s imagination, the GVG 100. The unit was 
in two halves, a crate which was rack mounted and a very 
attractive control surface in a desk case. The two units were 
linked by a small cable carrying serial commands. 


The crate first appeared as a small 2U crate that could mix 
composite video and was followed later by a larger crate that 
brought component mixing to the party. The control panel 
was able to drive either version. 
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Later a separate company, Ross, designed and built an SDI 
mixer crate that again connected to the same control panel 
and used the same protocol. This was a brave move, but It 
allowed an update into the digital world, and enabled Ross to 
produce a very price competitive switcher, as the most 
expensive part of any mixer is the control surface and being 
able to re-use an existing panel was a popular move. The cut 
buttons ordered as replacement items were over £30 a piece! 
They have a very nice feel and can be customised by printing 
the source onto overhead projector gels, cutting and fitting it 
inside the button, so you can see the value of this kit. 


There were updates to the panel, a 110 and a 1000. The 110 
added E-memory storage for effects and also was produced 
as a conversion kit for the 100. This came with a replacement 
E-mem button to store and recall the effects, (the mixer 
panel in the picture has this feature). Normally this kit would 
have passed on into the history books as the mixer crates are 
a little dated now. They will only mix sources locked to the 
same SPG and we have all come to expect more with modern 
production switching solutions such as ATEM and Vmix with 
built in Digital effects. 


The communication from the panel to the crate was RS422, a 
standard that was very popular with linear edit suits. The 
GVG mixer can be controlled via this, using P2 protocol and 
there is a button on the panel to pass control to an edit 
controller. 


It’s all a little long in the tooth now, but Sony P2 protocol was 
a standard usually carried on 9 pin D type connectors and it 
could be emulated on a PC that required a converter box to 
change RS232 to RS422. 


I have a home built one somewhere and the design I 


published in one of the ATV magazines along with some 
simple software for controlling a P2 equipped VTR deck. 
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Unfortunately RS232 now seems to have disappeared from 
modern PC’s, so the panels would be worth very little and 
start making their way to the collectors and kit fondlers, to 
clog up their garages as we so often see. But this is not the 
case due really to one person who goes by the name of Baz, 
who has supported these panels by providing LED 
replacement lamps and a full conversion kit so they can be 
used with the ATEM switcher. 


ATEM Television Studio 


a 
besa bay bel by ay cad bl ba 
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ATEM is a product from Blackmagic that enables production 
switching of non sync sources for just over £600 depending 
on the version, perhaps a little out of the amateur price 
range, but for somebody who is providing a streaming 
business it’s a very affordable solution. What is not so 
affordable is the control surface which weighs in at a little 
over £2,000. So enter Baz and his GVG 100 control surface 
modification kit, to make these panels work with the ATEM. 
This is making these panels rather sort after units and at the 
moment they sell for anything from £50 to £100 on eBay. 


Ok its confession time! I have in my very small collection of 
broadcast items just such a panel it’s a 1000 model. I tried to 
pass but it was next to a friends wheely bin waiting for 
disposal and I took pity on it. 


I have used one professionally for several years as part of a 
VT edit suite, so I know my way around it to operate. I have 
some limited documentation, and I can still remember how to 
read a circuit diagram although the code is locked into an MC 
6801 micro and I have no words, flowcharts or disassembly 
listings, so there will be some reverse engineering and 
experimentation involved. 


This might not quite elevate me to Baz’s level of expertise, 
but I have been thinking for some time about having a poke 
around inside one of these units and perhaps helping any of 
our readers who have just such a panel squirrelled away, to 
understand how it functions and the commands it exchanged 
with the long extinct crate and see if it can be interfaced to 
something a little more amateur price friendly like Vmix. 


I think Baz has the ATEM market well and truly sewn up and 


if that’s the way you want to go I can only point you to his 
site. 
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Is Vmix capable of external control? I think Mike G7ZGTN has 
answered that question already in some of the past issues of 
CQ-DATV and there is at least one person on the internet that 
has built his own control panel from scratch, but as yet I 
have not seen a GVG 100 conversion, which means one of 
two things, it’s not possible or this could be a CQ-DATV first, 
or perhaps a third option in that I need to get out more. 


No promises at this point in time, but perhaps it might be 
time to look around for a panel should this project interest 
you. One GVG 100 panel changed hands in Blackpool last 
week for £56 on eBay and there is currently one for sale in 
the states, which looks in nice condition and I suspect will 
change hands for a Sub £100. So soldering irons at the ready 
let’s see what we can do and if you know how to suck the 
code out of an MC 6801 and disassemble it please don’t hold 
back, you can reach me via editor@cq-datv. mobi 


Internet links 

- Baz’s site 

http://www. lefflerpost.com.au/gvg2atem/ 

- Baz’s Facebook site 

https://www. facebook.com/groups/234458053564266/ 
- Interesting 

https://www. youtube.com/watch?v=ww5bylxv_hI 

- a home built Vmix controller 

https://www. youtube.com/watch?v=/BawephM1dA 

- Black Magic 

https://www. blackmagicdesign.com/products/atemtelevisions 
tudio 


To be continued... In the next issue I will put together an 
exploratory dongle which will enable the lamps to be mapped 
and programmes to select them to be developed. The dongle 
will enable I2C commands into the GVG panel. If you want to 
play along keep checking e-Bay these panels do turn up, 
three have changed hands since I started the article two un 
the UK and one in the USA. 
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TV Amateur is a German Language ATV Magazine. It is 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 
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USA - ATV Repeater Directory 


The ARRL repeater directory no longer has a separate listing 
for ATV repeaters, but mixes them in with all of the other 
voice repeaters. 


With over 31,000 repeaters for just the USA & Canada, it now 
seems an impossible task to find the ATV repeaters buried in 
the mix. The ARRL directory is also available on-line as a 
subscription service from www.RFinder.net. The free, on-line, 
Repeater Book (www.repeaterbook.com) does not even list 
ATV repeaters, only voice (analog & digital). 


I thus decided to work up a new ATV repeater directory for 
the USA. At the same time, Art, WA8RMC, in Columbus, Ohio 
got the same idea. We have been working together on 
creating a new directory. I have just published the new 
directory on my web site (www.kh6htv.com) as my AN-47. 


In 2009, there were a total of 91 separate ATV repeaters 
listed for the USA. So far, with our research we have come up 
with a current total of only 35 ATV repeaters in the USA. We 
have thus lost almost 2/3eds of our ATV repeaters in the last 
decade. Is this because most of them were analog and 
today’s modern TVs are all digital ?? 


So, analyzing the remaining 35 ATV repeaters, I have come 
up with these statistics.. 


14 repeaters have 70cm outputs, while 16 have 23cm 
outputs, and 3 have 33cm outputs. 


There are two with 5.8G outputs and only one with a 10G 
output. 


18 repeaters are strictly analog, while the others support 
some digital TV, either as inputs or output. 6 repeaters have 
digital outputs, while 14 have digital inputs. 
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DVB-T is the dominant digital TV mode. There are only 2 
repeaters using DVB-S. 


Almost all of the repeaters (30) have inputs on 70cm, either 
analog and/or digital. Many repeaters also support multiple 
inputs on various bands/modes. 


The most complex repeater is the ATCO repeater in 
Columbus, Ohio, WR8ATV (www.ATCO.tv). It has 5 different 
inputs and 6 outputs covering from 70cm to 3cm with modes 
of VUSB, FM, DVB-T & DVB-S. It is also transmitting from a 
very tall building in downtown Columbus, at 630 ft. above 
street level! 


The most complex ATV network is the ATN (www.atn-tv.org) 
which links six repeaters in southern California, four 
repeaters in Arizona, and one in southern Nevada. 


The most up to date repeater list is available here:- 


https://kh6htv. files. wordpress.com/2019/01/an-47-atv- 
rptrs. pdf 


NOTES 

1. All repeaters are NTSC, VUSB-TV, 6 MHz channel, unless 
otherwise noted. Some rptrs are using non-standard LSB. The 
frequency listed is the video carrier frequency. 


2. Digital TV lists the center frequency. 6 MHz channel, unless 
otherwise noted. dt = DVB-T, ds = DVB-S 


3. For full details, go to the listed web site, or send an e-mail 
to the contact person 


4. Some ATV groups also post repeater info on www.gqrz.com 
under their call sign. 


Repeater Directory compiled by Jim Andrews KH6HTV 
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Location 
ARIZONA 


Phoenix, White Tank 
Mesa 
Tucson, Mt. Lemmon 


N.E. AZ & NM Green's Peak 
CALIFORNIA 
Orange Santiago Peak 


Los Angeles, central Mt. 
Wilson 


Los Angeles, north Oat Mtn. 


Jobs Peak 

San Bernardino Snow Peak 
Santa Barbara 

San Jose 

Palomar 


Clayton 

COLORADO 
Boulder 

DELAWARE 
Wilmigton 


FLORIDA 

Cape Coral 

IDAHO 

S.W. Idaho 
KENTUCKY 


Bowling Green 


LOUISIANA 
New Orleans 
MARYLAND 
Laurel 


Baltimore 


MICHIGAN 
Jackson 
Grand Rapids 
MINNESOTA 
Wabasha 
MISSOURI 
St. Louis 
NEBRASKA 
Omaha 

NEVADA 


LAS VEGAS 


Call Sign Output 


W7ATN 
W7ATN 
W7ATN 


W7ATN 


W6ATN 
W6ATN 
W6ATN 
W6ATN 
W6ATN 
WB9KMO 
K6BEN 
W6NWG 


W6CX 


KH6HTV 


KC3AM 


W1RP 


WI7ATV 


KY4ATV 


WDOGIV 
W3BAB 
w3wcQq 


KC8LMI 
K8DMR 


KDOHWX 
WDOFCH 


WBOCMC 


N7ZEV 


1253.25 
1289.25 
1277.25 


1289.25 


1253.25 5910 fm 
1265.25 

919.25, 3380 fm 
1253.25 

1242 / 4 dt 
1289.25 

427.25 

1241.25 


1273.0 FM 


423 / 6 dt or 421.25 


423 /6dt 


421.25 


1257 fm 


421.25 


421.25 
421.25 
439.25 911.25 


923.25 
421.25 


421.25 
426 / 4 dt 


421.25 


1253.25 912 fm 


CQ-DATV 68 - February 2019 


Input(s) 


434.0, 434 / 2 dt 2441.5 fm 
434.0, 434 / 2 dt 2441.5 fm 
434.0, 434 / 2 dt 2441.5 fm 


434 


434.0, 434 / 2 dt 2441.5 fm 
434.0, 434/ 2 dt 2441.5 fm 
434.0, 434 / 2 dt 2441.5 fm 
434.0, 434 / 2 dt 2441.5 fm 
434.0, 434 / 2 dt 2441.5 fm 
434.0, 434 / 2 dt 2441.5 fm 
910 fm, 1255 fm 

915 fm 2441.5 fm 


DVB-S 


1243 / 6 dt 441 / 6 dt 439.25 1247 fm 


439.25 AM, LSB 


439.25 


426.25 


439.25 1280 fm 


439.25 
434.0, 1291 fm 
426.25 1253.25 


439.25, AM LSB 
439.25 


439.25 
440 /4dt 


434 


434.0, 434.0 / 2 dt 2441 fm 


VUSB, FM DVB-T 
VUSB, FM DVB-T 
VUSB, FM DVB-T 


VUSB 


VUSB, FM DVB-T 

VUSB, FM DVB-T 

VUSB, FM DVB-T 

VUSB, FM DVB-T 

VUSB, FM DVB-T 

VUSB, FM DVB-T 

VUSB, FM 

VUSB, FM soon be DVB-S 


1292.5, 1273.0 915.0 DVB-S 


DVB-T, VUSB, FM 


DVB-T AM 


VUSB 


VUSB, FM 


VUSB FM 


VUSB 
VUSB, FM 
VUSB 


VUSB 
VUSB 


VUSB 
DVB-T 


VUSB 


VUSB, FM DVB-T 


Web Site & Contact for info 
note: AZ Is linked to W6ATN in S. CA & NV 
www.atn-tv.org 
wb9kmo@gmail.com 
www.atn-tv.org 
wb9kmo@gmail.com 
www.atn-tv.org 
wb9kmo@gmail.com 
www.atn-tv.org 
wb9kmo@gmail.com 
note: W6ATN rptrs are linked to AZ & NV 
www.atn-tv.org 
wa6svt@gmail.com 
www.atn-tv.org 
wa6svt@gmail.com 
www.atn-tv.org 
wa6svt@gmail.com 
www.atn-tv.org 
wa6svt@gmail.com 
www.atn-tv.org 
wa6svt@gmail.com 
www.atn-tv.org 
wb9kmo@gmail.com linked with W6ATN 
www.k6ben.com 
:w2nyc@pacbell.net 
w6nwg@palomararc.org 
mountain.michelle@gmail.com 
info@mdarc.org 
http://www.mdarc.org/activities/repeaters/atv 


www.kh6htv.com 
kh6htv@arrl.net 


KC3AM@verizon.net 
qrz.com 


paul@cardlink.com 


ka7anm@yahoo.com under construction 


w4htb@twc.com WWW.qrz.com 
http://www.bluegrassars.org/ 


wdOgiv @att.net 
ny3k2004@yahoo.com 
http://bratsatv.org/ 
brats@bratsatv.org 


KC8LMI@hotmail.com 
ron fredricks@att.net 


jonmcpete@yahoo.com 
kOpfx@arrl.net 
wbOcmc@cox.net 


frank.n7zev@gmail.com 
linked to W6ATN S. CA & AZ 
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NEW JERSEY 


Vernon W2VER- 5885 fm 5665 fm FM jaythienel@yahoo.com 
OHIO 
Columbus WRSATV 423 / 2 dt 427.25 1258 fm 1268 ds 2397 mesh 10350 439 / 2 dt 439.25 AM LSB 1288 fm 1288 ds 10450 USB AM FM DVB-T DVB-S 
fi fm MESH 
Dayton W8BI 421.25 428 / 2 dt 1258 fm 439.25, 439 / 2 dt 1280 fm VUSB, FM DVB-T 
Van Wert WS8FY 434 923.25 VUSB 
OREGON 

Portland W7AMQ_ 1257 fm 426.25 FM, VUSB belles?73@comcast.net 
Portland WB2QHS 426 910 fm VUSB, FM emellnik@emavideo.com 

PENNSYLVANIA 
Delaware Cty KC3AM 421.25 439.25 AM, LSB VUSB, AM KC3AM@verizon.net 

PUERTO RICO 

Aguas Buenas KP4IA 426.25 439.25, 1252 fm VUSB, FM kp4ia@yahoo.com 

WASHINGTON 


Seattle WW7ATS 1253.25 434 VUSB 


Sz « 


. =e 
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Rural Australian Computer Terminology 


A little bit of Aussie culcha..... 


LOG ON Adding wood to make the barbie hotter. 

LOG OFF Not adding any more wood to the barbie. 
MONITOR Keeping an eye on the barbie. 

DOWNLOAD Getting the firewood off the Ute. 

HARD DRIVE Making the trip back home without any cold 
tinnies. 

KEYBOARD Where you hang the Ute keys. 

WINDOW What you shut when the weather's cold. 
SCREEN What you shut in the mozzie season. 

BYTE What mozzies do. 

MEGABYTE What Townsville mozzies do. 

CHIP A bar snack. 

MICROCHIP What's left in the bag after you've eaten the 
chips. 

MODEM What you did to the lawns. 

LAPTOP Where the cat sleeps. 

SOFTWARE Plastic knives & forks you get at Red Rooster. 
HARDWARE Stainless steel knives & forks - from K-Mart. 
MOUSE The small rodent that eats the grain in the shed. 
MAINFRAME What holds the shed up. 

WEB What spiders make. 

WEBSITE Usually in the shed or under the verandah. 
SEARCH ENGINE What you do when the Ute won't go. 
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CURSOR What you say when the Ute won't go. 

YAHOO What you say when the Ute does go. 

UPGRADE A steep hill. 

SERVER The person at the pub who brings out the counter 
lunch. 

MAIL SERVER The bloke at the pub who brings out the 
counter lunch. 

USER The neighbour who keeps borrowing things. 
NETWORK What you do when you need to repair the fishing 
net. 

INTERNET Where you want the fish to go. 

NETSCAPE What the fish do when they discover the hole in 
the net. 

ONLINE Where you hang the washing. 

OFFLINE Where the washing ends up when the pegs aren't 


em 
-DATV, MAGAZINE IS SO 
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r IDEA OR PROPOSAL 
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as 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


The inner workings of this GVG panel. If we understand how 
it works we can then investigate how to interface it to 
something other than a GVG mixer . The first move is to 
communicate with it via an I2C bus and the hardware for 
this will be in CQ-DATV 69. 
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Editorial One from the Vault looks back at a Simple Preamplifier for 
DATV. This first appeared in CQ-DATV 5 published in 


Welcome to CQ-DATV 69, which has all the usual news and September 2013 and designed by Richard Carden VK4XRL, 

mix of TV related articles. have we really been going that long? Yes, but actually longer 
and it's why we have added an electronic index to the CQ- 

In this issue, Trevor has written another instalment of his DATV library so you can easily search for any of our back 

series following the development of VTR. In this issue Trevor articles. 

has moved on from C format to component recording and its 

introduction in the news world with ENG (Electronic News As we always Say, sit back and enjoy CQ-DATV 69. 

Gathering). 


CQ-DATV Production Team 
Jim Andrews, KH6HTV explains how the Amateur Radio 
Emergency Services, or ARES to give it its sponsored name, 
works and in particular the Boulder County group called 
BCARES. 


Most satellite receivers and set top boxes have a function to 
display a signal report obtained by sequences of key strokes 
from a Hand Remote. Peter Cossins VK3BFG, describes a 
process where a Master Controller responds to a DTMF code 
and sends an ASCII Character to an IR Emulator circuit to 
replicate this function. 


Mike Stevens G7GTN_ has been engineering a full custom 
control panel to use with the VMIX production & switching 
software. There will be a follow up article which will add 
source code, so we can all create a bespoke panel. 


While on the subject of control panels, Trevor has started 
looking at the inner workings of his Grass Valley mixer control 
panel. He has removed the custom micro and put together an 
I2c interface so the panel can be controlled by a different 


choice of micro. Trevor has used the ESP 8266, flashed with Please note: articles in this magazine are provided 


BASIC and has started by mapping out and controlling the with absolutely no warranty whatsoever; neither the 
panel lights. The 12c bus opens the door to control by almost contributors nor CQ-DATV accept any responsibility or 
any modern micro and not necessarily one running BASIC, liability for loss or damage resulting from readers 
although as Trevor comments it is starting to grow on him. choosing to apply this content to theirs or others 


computers and equipment. 
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TV Amateur is a German Language ATV Magazine. It is 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 
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News and World Round-up 


Progress report from Bryan- KC8LMI on their 
DVB-T experiments in Michigan. 


Hi Guys, 


Just wanted to share some pics and info on the dvb-t testing 
dad and I got to test last weekend. The pics are taken thru 
the repeater which is still on analog 900 out. 


His setup is a pair of par omni angle antennas, 15ft Imr-400, 
modified Comark amp running 40 watts, hi-des exciter, with 
home made ipa to drive Comark, dual 12v Astron power 
supplies in series, a wireless switch to turn ac power on and 
off from inside the cab, and a small generator in the back of 
the truck to power the whole setup. 
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We are looking into options for streaming both the analog 
and digital inputs, I will update once we have a solution. 


The first pic is of Mason water tower at 21.7 miles north of 
the repeater site. He was able to pull over and I took the pic. 


The Meijer logo is 22.0 miles north and just down the road 
from Mason water tower. 
image 


The 4th pic showing the dash is at 20 miles to the east from 
Chelsea. 


And today I was tripping it at 17 miles s.e. with my 2 stacked 
wheels and 4 watts mobile in between Chelsea and 
Manchester. 


So far our testing has been pretty impressive. While in 
motion isn’t very good, lots of freezing but the receiver 
seems to recover fairly good from this. I will eventually setup 
a small mast on the hitch and have a beam to switch to once 
I can park to do better stationary testing. 
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Dave Woodhall reports on Eshail NB 


Just had 5 SSB QSO’s on the satellite, Italy, Holland, 
Germany and two UK. 


My TX puts out about 1.5w to a plate antenna about 18dbi. 


My signal is about 15db above the transponder noise floor, so 
not bad at all! 


My transverter is made up from old modules used ina 
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The white coax is a 2m input to a mixer fed with a 752MHz 
LO multiplied x 3. 


From there it goes to a interdigital filter then a 30db MMIC 
amplifier, then a driver putting out about 6(00mW, then a PA 
giving 2w saturated output. 


2.7GHz AM video transmitter. 
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Moving on from C format 


Written by Trevor Brown G8CIJS 


In CQ-DATV 66 I covered the introduction of C format VTR 
that replaced Quad format. It delivered slow motion, portable 
field recording, and serial interface to some very impressive 
video editing controllers. 


This was a door that changed the way TV programmes were 
made. It allowed full post production access to studio 
recordings, which in quad days had with some exceptions 
been limited to stitching scenes together, it pushed out film in 
some domains, in ITV all the centrally bought programmes 
were stored and dispatched as film with the option of tape if 
available. 


Film was arduous and slow to edit, if a programme used 
inappropriate language then mechanical caps were put on the 
audio track and the well mouthed obscenity was seen and not 
heard. C format changed that and tape became the requested 
medium, which could be edited in house to suite the various 
broadcast code restrictions placed on it by the transmission 
time slot. 


The Broadcast world was changing and Sony were a major 
player, so what did they cook up next. They looked at news 
which was still traditionally film based, with live studio links. 
Could film be replaced by video tape? First came the name 
for this process and the name was ENG (Electronic News 
Gathering). 


The first attempt was to update an existing industrial 
machine, the Sony U matic. This had a good reputation and 
was the staple diet of airline in flight movies along with 
corporate users. They added the bells and whistles and in 
some countries it took off. In the UK it failed the quality 
threshold, so they produced Sony Hi Band. 
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Let me explain, these machines were colour under, the colour 
subcarrier was removed from the video and heterodyned 
down to a much lower frequency for recording which limited 
its bandwidth. In an attempt to improve picture quality Sony 
increased the frequency of the colour under subcarrier, it 
improved the quality and maintained monochrome 
compatibility between hi band and low band machines. 


"7 3 
tig} = 
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Sony Betacam - note the way the shoulder mount can be 
snapped onto a Tripod, a feature retained by all the range 
SP to Digibeta as was the B4 lens mount 


They sold but mainly on the promise of Betacam, buy 
Betacam now, get a loan hi band U matic and when the 
machines become available we will replace them with 
Betacam. 


What was good about Betacam. 


Well it was cassette based as was the Hi band U-matic, it was 
component and would pass the quality threshold that colour 
under using FM subcarriers never could. 
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Also it would be incorporated into a Camcorder, just like film 
but with better editing and no film processing costs or the 
inevitable delays that film processing inflicted on an industry 
known for tight deadlines. The TV industry bought in and ENG 
was born. Sony had made a lot of promises and the pressure 
was on to deliver. The news departments were on a roll, late 
deadlines, flexible editing and Camcorders were on the 
horizon. Sony having delivered C format had the credibility to 
deliver ENG. 


(B) Full helical. (C) Half helical, 


The format was interesting. Cassettes need to use 180° wrap 
(half helical) to auto thread so they became dual head, one 
head joining the tape when the other left. This was not new, 
Ampex had a 180° wrap machine the VR660 back in the 2” 
days, many of the Moon landings were recorded that way. 
Sony had used it for U matic and it was a proven method, so 
it was revisited, but with half inch tape cassettes. 


VR 660 
Ampex’s Half 
Helical VTR 
from the 60’s 
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So exit Reel to Reel machines, they died with C format, 
despite the auto thread of the BVH 3100. 


The problem was delivering component recording and FM 
subcarriers were not going to deliver so they came up with a 
video dual track machine one for the chroma and one for the 
colour, FM but no subcarriers. 


These meant that they had somehow to get the three colour 
channels onto this additional track and they came up with 
CTDM ( Component Time Domain Multiplexing). 


They never went RGB but U and V so they needed to get two 
colour signals down one track. This was achieved by clocking 
the U and V into shift registers and clocking it out at twice 
the speed. This doubles the bandwidth, but compresses the 
length of the signal so that two signals can occupy the same 
track. 


Did it work? Well yes and no! Betacam machines were 
delivered and replaced the Hi Band U matics, but there were 
problems, aliasing being one, often referred to as the parrot 
in the cage, the bars have edges that obscure the parrot, The 
News departments used them, but Sony needed to do some 
work and they did. 


The cassettes were kept, but the tape was changed to metal 
tape and a lot of re-engineering took place inside the 
machines with comb filter being the order of the day to deal 
with separating the chroma from the luminance signal. 


The new machine was called Betacam SP and was 
undoubtedly a success, Sony had delivered component 
recording which opened many doors including Colour Grading 
so pictures could be graded in post production and chroma 
Key was possible on VTR replay. 
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The format did not stop there, the same cassette was used 
for a digital version (Digi Beta) which was loved by TV 
production and was not limited to news programmes. 


The camcorder was here to stay and developed, Betacam, 

became Betacam SP and then Digi Beta which was used for a —-- 
lot more than news and is still the staple diet for many 
documentary and life style programmes, where film cost were 
beyond budget and reserved for drama production, but even 
here Digi Beta has made inroads. 


Don’t get the impression Sony were the only players. 


Panasonic added a Component cassette machine format the 
MII, which also had a camera and dockable VTR, there were 
problems the pinch rollers reacted with video tape and melted 
and replacements were sought, these were otherwise a very 
professional VTR, but if you buy a second hand one check the 
pinch roller. 


Bosch announced a quarter cam, presumably a reference to 
the tape size, but alas I don’t think it got launched into the 
market place. Component recording was a giant leap, tape 
copying still caused quality loss as the generations took their 
toll, but nowhere near as bad as composite, but then digital 
was not too far away and the clever move of Read before 
Write, which opened even more doors also wide screen 
television was on its way. Yes we went digital and finally left 
FM behind, it had served us well. 


A Modern Digi Beta Camcorder To be continued......... 
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What Boulder County Public Safety lacked most and BCARES 

had to offer was — TELEVISION. Amateur television is the 
Written by Jim Andrews, KH6HTV one BCARES capability that really excites our served public 
safety agencies. 


BCARES started offering TV services about 30 years ago. We 
added TV at the encouragement of Captain Bill McCaa, KORZ, 
of the Boulder County Sheriff. Bill was in charge of all of the 
Sheriff's communications and computer operations and the 
county regional 911, emergency radio dispatch center. Since 
then, BCARES has received many more requests for 
assistance using TV than for all other communication modes 
combined. 


This is a TV success story for a local ARES group. 


In the USA, we have the Amateur Radio Emergency Services, 
or ARES. It is sponsored by the national amateur radio 
organization, ARRL, but operates on the local level. The 
Boulder County, Colorado ARES group is called BCARES for 
short. BCARES has experienced a lot of success working with 
our county’s emergency services organizations, in particular, 
fire and law enforcement. 


_ . JUL 20 2002 
bw 4:25:20aM 


. 
: 


Ta 


BCARES'’s tool kit includes all of the ordinary ham services, 
including HF/VHF/UHF voice communications, repeaters and 
various digital modes on HF plus packet on VHF/UHF with 
back-bone linked digipeaters. 
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TV offers “Public Safety” information in ways never imagined 
by us or our served agencies. Television has come to be 
appreciated by our served public safety agencies because it 
provides what they refer to as “situational awareness”. It 
helps remove the need for many voice communication 
exchanges for information that is already contained in the 
video imagery. 


Television allows the incident commander at the Incident 
Command Post (ICP) to actually see what is happening at the 
scene(s) of the incident. With this video information, the 
incident commander is better able to make appropriate 
command decisions. 


Via our 2 meter, TV net controller, the Incident Commander is 
able to request BCARES cameras to provide him with specific 
images and information. BCARES is able to routinely provide 
television and all of its other communication services in a 
completely infrastructure free manner. 


Many times every year, BCARES has been asked by our local 
law enforcement and fire departments to provide TV coverage 
of both real emergencies and also multi-agency training 
exercises. These have included situations such as large, multi- 
agency forest fires, flash floods, hazardous materials 
incidents, civil disturbances, large political demonstrations 
and protests, University of Colorado football games and SWAT 
operations. 


Note: SWAT in the USA stands for Special Weapons And 
Tactics. It is a paramilitary unit within the police force which 
handles the most extreme, dangerous situations using heavy 
weapons and armor. 


Boulder County ranks as the leading flash flood threat zone in 


the state of Colorado and BCARES is specifically written into 
County emergency planning. 
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BCARES’ most shining moment occurred in September, 2010 
when the worst forest fire in Colorado history broke out in 
Boulder County. The Four Mile Canyon fire burned over 6,400 
acres of forest and destroyed 166 homes. BCARES assisted 
firefighters providing live TV coverage from mountain tops 
back to the 911 center for an entire week. At the end 
BCARES was credited by the Sheriff with saving several 
homes. 


Boulder County covers an area of 740 sq. miles, with the 
eastern half being flat prairie at 1 mile elevation and the 
western half being the Rocky Mountains reaching heights over 
14,000 ft. It is part of the Denver metropolitan area with the 
county’s population being about 1/3 million, most of whom 
live on the eastern prairie part of the county. There is a 
national forest and national park in the western half. The two 
major cities in the county are Boulder and Longmont. The 
large University of Colorado (CU) is located in the city of 
Boulder. 


Fig. 3 The BCARES portable 
Quad TV Receiver box. Older 
analog unit. Included 4, 
70cm, CATV receivers, 23cm 
FM-TV receiver and 2 meter 
FM transceiver. 


oy, Fey. {9 thea | 
: Meus afl 
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BCARES was organized and incorporated by Boulder County 
and the local ham clubs, in 1977 after the disastrous, 1976 
Big Thompson Canyon flash flood which claimed 144 lives. 
The official office of BCARES is in the Boulder County, Office 
of Emergency Management (OEM), in the county 911 center. 
BCARES is recognized by the OEM as being both the ARES 
and RACES organization for the county. 


BCARES presently has about 80 active members. Every 
member is required to be approved by the Boulder Sheriff 
after a thorough back-ground check. After receiving training 
and upon approval by the Sheriff, each member is issued a 
formal Sheriff’s department photo identification card. Four 
volunteer BCARES members are also on the Sheriff's SWAT 
team and respond automatically with the SWAT team 
whenever it is paged out for an operation. 


BCARES is funded by contributions from FEMA, served 
agencies, private and corporate donations, plus annual dues 
from the members. The Sheriff allows BCARES to use several 
of its remote radio sites and microwave links for repeaters. 
The Sheriff and OEM also provides BCARES with an operating 
position in the county 911 dispatch center along with a 
storage room for use as an equipment cache with 24/7 
access. 


Equipment in the cache includes a complete portable HF 
station with PACTOR III capability, multiple 2 m packet 
stations, backpack 70 cm TV transmitters and portable 70 cm 
TV repeater. Equipment caches are also maintained at the 
University of Colorado police dept. and the Longmont police 
dept. The only personal equipment requirement for BCARES 
members is that they own a synthesized, 2 meter, hand-held 
radio. 


About twenty Boulder County hams actually have their own 
home, ham TV stations and are very active participants in a 
weekly ATV net using the Boulder ATV/DTV repeater [1]. 
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Out of the 80+ BCARES members, about one half are TV 
trained and capable of operating the BCARES TV equipment. 
With the exception of the weekly TV net, there is little routine 
ham TV activity in the county. However, when there is a 
BCARES operation going, there may be as many as four or 
five TV channels light up and become active simultaneously 
on the 70 cm and 23 cm ham bands. 


The period from 1990 to 2013 was the analog TV days for 
BCARES. Most all of the activity was on the 70cm band using 
NTSC, vestigial upper-side-band (VUSB-TV) transmitters. To 
be able to use all four available 70cm, TV channels (Ch 57- 
60), it was mandatory VUSB-TV be used. The TV transmitters 
from that era were mostly crystal controlled, AM-TV 
transmitters from PC Electronics [2] along with an inter- 
digital, 6 MHz bandwidth, channel filter. 


BCARES also occasionally used FM-TV on the 33cm, 23cm 
and 13cm bands, mainly as point-to-point links. BCARES also 
had a portable, quad-receiver box, Fig. 3, which was taken 
into the field to the incident command post. This contained 
four, 70cm, VUSB-TV receivers. They were very high quality 
de-modulators made by Macom for use in CATV head-ends. 


The composite video from these were then combined in a 
quad-processor for display as 4 in 1 on a single video 
monitor. A similar quad-receiver was also permanently 
installed in the county EOC & 911 center. BCARES also had a 
portable 70cm, 10 watt, in-band TV repeater (Ch 60 in & Ch 
57 out). 


In 2014, we discovered DVB-T and the fine DVB-T equipment 
built by Hi-Des in Taiwan [3]. BCARES has been providing 
since 1995, TV coverage for crowd security for the University 
of Colorado Police Dept. at the football games (50,000 
capacity stadium). At the first football game of the fall 2014 
season, a demonstration was made to the CU Police Chief of 
DVB-T. 
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He was blown away by the dramatic increase in quality of the 
video images. No more snow. No more ghosting. Perfect 
pictures, plus in 1080P high-definition! The chief immediately 
granted BCARES $10,000 to convert all of it’s TV equipment 
over to hi-def DVB-T. 


Today, BCARES now has four complete hi-definition cameras 
and 3 watt, 70cm, DVB-T transmitters packaged in back 
packs for portable operations. 


BCARES also now has a hi-definition DVB-T quad receiver box 
for 70cm, plus a portable 70cm, in-band TV repeater. 
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Of the twenty or so Boulder ATV hams that have their own 
home stations, all but one of them are now using DVB-T, 
either on 70cm or 23cm bands, or both. 


Many of these ATV hams are also members of BCARES and 
their TV equipment is also available for use in BCARES 
operations when even more transmitters are required. 


For one, recent, 10K race, with 50,000 runners, BCARES was 
requested by the Dept. of Homeland Security to provide eight 
(8! ) seperate, simultaneous TV transmitters to cover the 
race. This required bringing in more personal TV equipment 
and was a major technical challenge to pull off. 
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When using TV for ARES operations, the same FCC rules and 
guidelines apply as for voice and data transmissions. 
Operators need to use common sense and decency along with 
the FCC rules to determine what are appropriate pictures to 
transmit. BCARES has turned down some requests for TV, 
typically for foot and bicycle races, when it was determined 
they were for commercial usage, rather than bonafide public 
safety purposes. As with any other ham transmissions, TV 
must also be identified at least every 10 minutes, per FCC 
rules. 


For analog TV, we did this visually by holding up a small QSL 
type card in front of the TV camera lens. Because we are also 
usually transmitting audio along with the video, we also made 
a voice ID announcement simultaneously. Our analog TV 
repeaters did this automatically with Morse code and also 
color bar, call sign, video ID generators. Today, with modern 
digital TV transmitters, our IDing is done automatically for us 
with the built-in meta-data transmitted along with the video 
stream. We still also continue to do a voice and visual ID. 


Television has proved to be very useful to the Boulder County 
police and fire agencies and as a result has gotten a lot more 
hams active in public service. There is nothing worse than 
having a group of dedicated ham ARES volunteers that never 
get called upon to serve. After awhile they lose interest. 
Then, when they are really needed, they are not there or 
maybe worse, they are untrained. With TV, that has 
happened far less to BCARES. BCARES gets called upon a lot. 
We recommend that other ARES groups consider adding TV 
to their “Tool Kits”. 


References: 
[1] http://www. kh6htv.com 


[2] http://www.hamtv.com 


[3] http://www. hides.com.tw 
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Fig. 6 BCARES TV cameraman with Boulder Sheriff's 
SWAT team, using tear gas to disperse a crowd of 
rioting university students. Video transmitted back to 
command post 


Re-publication of CQ-DATV magazine material is encouraged 
as long as source credit is properly given. 


“Reprinted by permission” material must have 
the original publisher’s/authors permission. 
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Remote Infra Red Controller for ATV The start sequence from a hand remote comprises a 9 ms 
logic low pulse, followed by 4.6 ms pulse, logic high to low. 


Repeater The data follows and are logic high pulses based around 560 
us which I called time ‘T’. There can be data pulses of T, 2T 

Peter Cossins VK3BFG and even 3T.The whole frame is around 108ms. 
Most satellite receivers and set top boxes have a function to After some measurements using the capture function on a 
display a signal report obtained by sequences of key strokes digital oscilloscope I found that all the remotes that I tested 
from a Hand Remote. Mini Media Boxes that play MPEG files had a similar signature forming a digital word. This word had 
also are controlled by a similar sequence of similar key the same start sequence and subsequent structure, but with 
strokes. differing amounts and sequence of data. 


This short article describes a process where a Master 
Controller responds to a DTMF code and sends an ASCII 
Character to an IR Emulator circuit. This circuit then controls 
an IR LED placed close to the front of a receiver adjacent to 
its IR LED. (The same process can be used to remotely 
control a Mini Media Box.) 


I used an IR receiver mounted on a small PCB to facilitate 
capture of key stroke codes for various functions. I found the 
following. 


C) — i=) USB GA1102CAL = ‘0M 
Nee DIGITAL STORAGE OSCILLOSCOPE “a 
Above: 9ms and 4.6ms Start Pulses followed by the 
start of the Data Stream 


Left: Infra Red Receiver Connection to CRO to 
establish Codes for Functions 
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M10.0ms -21.600ms 


Above: Whole Data Frame 
Below: T (560us) and 2T (1.120ms) Data Pulses 


— 
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The program in the IR Emulator responds to a single Ascii 
character send to it by a Master Controller. For example 
controlling a Humax IRCI-5400Z satellite receiver. 

- M Menu 

- KOK 

- X Exit 

- D Down key 

- F On/Off 


These functions allow the Master Controller to turn the 
receiver on and off (eg re-cycle) and access such functions as 
the signal report. Alternatively the process could be used to 
play a specific MPEG file on a Mini Media Box. 


The Master Controller orchestrates the IR sequence required 
to access the signal report of the Humax Receiver or to play a 
track in the Mini Media Box by sending ASCII characters to 
the IR Emulator in the correct sequence. 


It would be possible that the microprocessor in the IR 
Emulator does all the work responding to a DTIMF command, 
but this circuit was designed as a small adjunct to much 
larger Master Controller’s in this case, VK3RTV1 and 
VK3RTV2. 


It would also be possible for a Master Controller to do all the 
work, although in the case of VK3RTV1 and VK3RTV2, the 
Master Controller’s had limited memory and free ports 
available. 


The circuit provided has dual independent channels. Channel 
1 could respond to capital ASCII Characters while Channel 2 
responds to lower case ASCII characters, for example. Thus 
the Emulator could control the Humax Receiver and also a 
Mini Media Box. 


I can provide the Atmel 8056 assembler code for the 
controller although more modern controllers could be used, 
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perhaps with higher level language based around the timing I 
have described. 


The existing software is for a Humax IRCI-5400Z Satellite 
Receiver and a Mini Media Box. I note that there are different 
versions of Media Box’s. 


Of course any more modern controller such as an Arduino 
could be pressed in to service instead of the old Atmel. You 
just have to generate the sequence of pulses required for a 
given function. The pulses are 9ms and 4.6ms for the start 
sequence followed by a number of pulses of T, 2T, and 
perhaps 3T where T = 560uS. 


If you have access to a modern digital CRO, counting pulses 
for a key stroke is relatively easy. 


The PCB layout available is slightly different to the circuit 
diagram, the PCB layout using PCB pins for connections and 
includes an on-board 7805. A software listing is available on 
request. 


Peter Cossins VK3BFG pcossins@bigpond.com 


-DA 


Also available to read on ISSUU | 
https://issuu.com/cq-datv/docs 
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MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


© DKARS MAGAZINE 


| hey DVB-S/S2 
oe Receiver/Tuner/Analyzer 
LNA “ 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 
MANION v0.85 - Recerver/Anshyier DVB-S/52 144 MHz to 2490 Mia - Siiminia 6S 45/5 - for Meutiouner/MunTioune 610 I TT Te] 


SA (kS) Freq (He) : - ‘ iva] NIM : Serit FTS-4334L — 
LMA gain 6.9 8 Q tel on 
sensed ten MiniTioune gl 

00000000 


03126 01268000 ay fad. a TV mode: 
OVB-S 
PID Video 
1268p Mbt Frequency (kHz) 


Ofteet> - 
16; 
Freq asked:1260000kKHz Freq. set: 1268004 kHz bended 
PID audo 


En verder nog dit nummer onder andere: 


SR3125 
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1280 Mee | 


10 We 


SR250 437 MH 
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Heelweg Microwave Meeting 2019 
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SA1000 | 4370 Mr © Mpeg: 


SA22000 


Target dev. 24kHr Deviation: 24 kHz 


Coow Freg tound 
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= r 
WRBRME SR set 3125049S 


Deviation: 208S 8 
Westerville 


ENBOMD Presmp 20 di sR— 


An Da. Eat Gan 128 


adap 
ox 


crarn [J 
Statien W8RUT 1 | 
OvBS 

Provider WORUT 
Codec : VMpeg? + MPA 


photo 
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out we 
Fon laa as 
ne, 5 | 
Beeeell; 
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(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 


En nog heel veel meer. 


DKARS-Dutch Kingdom Amateur Radio Society 
I Januari 2019 editie 48 


Check out the DKARS website at:- 
http://dkars.nl/ 


CQ-DATV 69 - March 2019 Page 17 


Designing a VMIX Control Panel 


Written by Mike Stevens G7GTN 
Introduction 


I wanted a custom control panel to use with the VMIX 
production & switching software, hence this project was born. 
There a quite a few references on the internet, the missing 
part being having source code to be able to make your own 
more custom creations. 


Within the next few articles we will change that so the 
average constructor can easily follow along and build a nice 
custom panel at home. My prototype panel layout will be as 
depicted in Figure 2 as we already know we can make use of 
two main control methods, these being Ethernet on our local 
network and also MIDI. 


In my implementation we will go the MIDI route and send 
custom commands back as an activator within our VMIX 
installation. 


Basic hardware required 


The processor module selected is the Ardunio MEGA 2560 for 
the amount of I/O ports available. This has to be a specific 
model of the board that makes use of an ATMEL 16U2 to do 
the serial UART functions. 


Boards that have the more common CH340G devices can also 
be used (not my recommendation) but these require 
additional software to be running on your PC as a go between 
process before VMIX. Instead the 16U2 UART processor is 
custom programmed with a MIDI - USB converter firmware. 
This provides two less potential areas of trouble with our own 
control equipment. 
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ATMEL 16U2 Programming 


To get the MIDI firmware on to the processor requires the use 
of an external programmer that attaches to the 6-pin header 
next to the device. The process is depicted in Figure 1 the 
required USB programmer is only a couple of pounds on 
places such as eBay. 


ww THE 16U2 IS PROGRAMMED TO ACT AS A DEDICATED MIDI OVER USB DEVICE. 
THE ATMEGA2560 SENDS COMMANDS TO THIS DEDICATED PROCESSOR. 


SINCE THE UART BRIDGE HAS BEEN RE-PURPOSED YOU NEED AN ISP PROGRAMMER. 
THE MIDI PROCESSOR IS PROGRAMMED ONCE, THEN THE 6 PIN HEADER IS USED TO 
INSTALL YOUR CODE ON TO THE BOARD, THIS IS DONE VIA ARDUNIO IDE 


Figure 1 — General MIDI concept 
You need to download:- 


https://www. microchip.com/developmenttools/ProductDetails 
/flip 


this is the installer for the ATMEL DFU programming 
application called FLIP which is a 20MB installer. 


Once you have this we require the custom MIDI Firmware hex 
file, this can be downloaded as a complete ZIP file from 
https://github.com/ddiakopoulos/hiduino 
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The file we require from this has already been pre-compiled 
for us. With your Ardunio Mega connected to your USB port 
load the file usbserial_mega_16u2.hex. You need to short out 
two pins on the 6 PIN ISP header to get 


J1 7 

wiso 8 oe 16U2 ISP the board in to upload mode. You can now 
OO 
O O 


reat go TEA proceed to get the MIDI bridge firmware 
programmed via the standard USB 

SHORT FOR 1 SECOND 
Connector. 


¥YMIx CONTROLLER 
G/PGTN - TELEVISION 


O O OQ O e) OLED SCREEN 


MASTER VOL 
VOLUME 


— VIDINPUT —— — VIDEO PLAYER —— 


aa] i | .. FADE 


— USER DEFINED —— -—— TEST& VIRTUAL — FTB 


LEE | LL! USER 
— TITLES / CAPTIONS —— 

VOL 

Ch) Soe, 


MADE IN DEVON 


We require the installation of a custom MIDI control library, 
this is available from 


this is included as part of the test code. You need to install 
this in your standard Ardunio libraries folder. You should now 
restart the IDE after doing so. 
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Now we have the firmware & library installed, I created the 
most basic test for this element. I connected a push button 
switch to digital I/O Pin 53 and ground. 


The download includes a file called MIDITEST.INO which is 
loaded in to our Ardunio IDE. Whilst obvious, it is still worth a 
mention that we have lost the ability to now load code on to 
our board via serial UART. To install our custom code we 
move the programmer to the 6 pin in header (next to the 
ATMEGA2560) and select Upload using programmer from the 
Tools menu option. 


A very handy MIDI debugging tool can be downloaded from 

to check we are receiving the 
correct messages. A screen capture of this process is 
depicted in Figure 3 this shows the hexadecimal value for 
musical note CO on pressing our single push button switch. 
On pressing the button we get a Note On command, releasing 
it then gives us our Note Off command. Once we have our full 
complement of switches these individual commands will be 
mapped to functions within VMIX. 


I have created a small list of parts that you can use as a 
quick guide when thinking about laying out your own panel. 


The main electronic parts are the Ardunio Mega2560 with the 
ATMEL 16U2 UART bridge, be slightly cautious with this — 
make sure from the picture that you can identify the 6 pin 
male header nearest to the USB Connector. It seems these 
boards can be misadvertised and you will likely receive one 
with the much cheaper CH340G bridge device. My own board 
came from a UK supplier for £7.89. 


The programmer is usually referred to as the USBASP type. 
An alternative AVR programmer is known as the USBTiny - 
these are both depicted in Figure 4 to help with correct 
identification. 


> MIDI-Ox 
File View Actions Options Window Help 


SSS BEOCH® FY 2 ee om ¥4 2S CEX Bhat 7 3 


Ty Monitor - Input 


TIMESTAMP IN PORT STATUS DATA! DATA2 CHAN NOTE EVENT 


CQ-DATV 69 - March 2019 Page 20 


The switches I have selected are from the Cherry MX range, 
to make mounting them easier I have created a custom 5 
way PCB. The key caps are dimensioned at 18X18mm, an old 
PC Keyboard might allow you to harvest some and then with 
a very small amount of work re-purpose these with new 
spray painted colours. 


The PCB Diptrace generated Gerber files for manufacturing 
are supplied for your own usage as a download. My audio 
pots are all 10K Linear taper. The OLED module is an optional 
item you may wish to also include; this is (128X64) and 
controlled via the I2C bus. 


Conclusion 


I wanted to create a custom external control panel, keeping 
the electronics as simple as possible but being expandable for 
more exotic needs. Thus far I have the 35 buttons I required, 
but we can expand on these using multiplexers such as the 
74HC4067 for 16 controls for the cost of just 5 I/O Pins per 
block. If your control ambitions are slightly more modest you 
can make use of an Ardunio UNO that contains an 16U2 using 
the same principle described. 


As we progress in part two your own feature feedback to the 
editor will lead the direction on what engineering efforts I put 
in. VMIX is excellent software for Amateur usage in a shack 
environment, and lowers the entry cost for PC Based 
switching solutions. 


I found it slightly frustrating on seeing projects with no code 
and then no commercial supply either. It was quickly obvious 
to me how this was all being done. 


In part two having covered the most basic setup elements we 


will move forwards and have some more interesting real 
control usage. 
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The project is as much to do with metal work as electronics, 
so in the next part will suggest a method of creating a PC 
Generated cutting and drilling template to ease this process 
as much as possible for the layout you want to create. 
Web References 
https://www.arduino.cc/en/Hacking/DFUProgramming8U2 


https://www. microchip.com/developmenttools/ProductDetails 
/flip 


http://www. midiox.com/ 
https://github.com/ddiakopoulos/hiduino 
https://github.com/tttapa/MIDI_controller/releases/tag/3. 1.0 


https://www. midi.org/specifications/item/the-midi-1-0- 
specification 
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Written by Trevor Brown G8CIJS 


In this issue I would like to start with the inner workings of 
this GVG panel. If we understand how it works we can then 
investigate how to interface it to something other than a GVG 
mixer, which was a brilliant mixer in its day, but was limited 
to mixing synchronous sources as were all mixers of that era. 


The heart of the logic is a 6801 microprocessor and 
unfortunately this is not the kind of processor with an 
external EPROM, that would enable us to remove it, look at 
the code and perhaps on a good day change it, in order to 
make the panel do something more than communicate with 
the long gone GVG crate, but for now let's make it work 
without the processor. Lets remove the case and open up the 
unit, eight screws at the bottom and we are inside the control 
panel, leave the front panel in place, but remove the 
processor. 


— 
a 
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The unit requires two power supplies +9 and +14 ,the +14 
can be eliminated by replacing the lamps with LED's and 
making a few wiring changes (see BAZ's site link) in the 
previous issue. For now I left mine as requiring a dual power 
supply. 


J3 is the power and it is connected to the 15 pin D connector 
on the bottom so you can either power it through the D 
connector or remove the ribbon cable and connect to J3 
direct. 


Ground 


+14V Lamp S 
Supply to on board 5V regulator 


With the processor removed the only way to communicate 
with the panel is via the processor socket and a header plug 
or via J2 it's up to you. 


The processor used to communicate all the button presses to 
the crate which in turn replied with which lamps to light, via 
an RS422 data link, again on the 15 way D connector , with 
the processor removed all this has gone and we have a very 
dumb control panel or have we? . 


The processor I/O is where the state of all the switches and 
analogue pots are read and the panel lamps controlled via 
communications with the crate. 


The processor has control over the panel via a 4 bit address 
bus, 8 data connections and 5 command lines these are all 
outputs from the processor, with the exception of the data 
lines which are bi directional. 


If we can take possession of the 17 lines then we can do 
everything the processor did, all we have to do is map out 
the hardware, then working backwards plan how to read a 
button or light a lamp. 
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PROCESSOR 


p39137___Ao 
PorT 3] P3138 At 
32 A 
P33 34 A3 
P40 29 DO 
p4i}28__D1 The GVG Processor I/O 
pas lat ___ oa : 
“_ connections 
P43 
PORT 4) eis pa 
p4g |24___D5 
p4g|23___D6 
P47 D7 
542 [15___ DSPLY CLK 
14[14___ READ BUTTON 
WRITE LAMP 
PORT1| pao f13 
p14{17___ READ ANALOG 
p13[!6___ CONVERT 


My first thoughts on pulling the micro was to fit a header plug 
and build on it three 8 bit I2C port chips (PSF 8574's), or 
plan B to interface the same three port chips via the J2 
socket, where all of the 17 I/O connections are also available. 


This then enables us to have I2C access to the control panel. 
Then we need a way to be able quickly to manipulate the I2C 
bus and verify we have control and map out the hardware 
and develop routines for controlling the mixer panel. 


I decided to fall back on the ESP 8266 development module, 
it might be slow, but running ESP BASIC enables me to edit 
software in seconds and via the I2C bus control the three 
port chips, that now replace GVG processor. In this way I can 
make some sense of the hardware interconnections within 
the panel. 
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i2c bus from ESP8266 connects to 
SCL Pin 14 to PRT 1, PRT 3, PRT4 
SDA Pin 15 to PRT 1, PRT 3, PRT4 

1¢@ @40 


20 
3@ 
4@ 
5e 


+5 


PCF8574P 
PCF8574AP 


WRITE LAMP 13@——-4)° 


PCF8574AP 


PCF8574P 
PCF8574AP 


> 


The GVG Exploratory dongle 


The three port chips essentially become an exploratory 
dongle providing I2C to interface the GVG panel. My junk box 
was without a header plug, so the I2C dongle was 
constructed on a prototyping board and connected to J2, but 
I still like the idea of an active header plug and this might be 
part of the final solution. 


The ESP module is only for exploratory work, once we have 
the data, a better processor can be used to drive the I2C bus, 
something programmed in a language other than ESP BASIC 
although it is starting to grow on me. 
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Processor |J2connector| sss Signal 
a 


27 
a 
eS 
a 1 | 


24 

23 mz 

22 = 

13 lt write to Lam 

14 | =620,—C| SCS ——C*R@e Button 


16 | 7 Convert 
17 ht ly Read Analogue 
15 hl na Display Clock 


Processor and J2 connections 


I started an explority journey with the panel lamps. These 
are activated by a low on the GVG processor port 1, P 10 or 
processor pin 13, (pin 18 of J2) this opens up access to 8 
lamp latches which are all 74C374, these are 8 bit data 
latches , that store the state of the lamps. 


This is a good starting point for our project as success will be 
easily identified as the lamps illuminate. All we have to do is 
understand the lamp map and how to reach every individual 
lamp. There are 63 button lamps that can be illuminated and 
that's more than can be accessed by the 4 address lines on 
Port 3. The 4 lines are used to enable one of 8 data latches. 
The data inputs of these latches are all connected to the bi 
directional port 4 of the processor. 
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This enables individual access to a lamp or more than one 
lamp at the same time within the same latch. 

Every lamp requires it's latch enabling via the address bus 
(along the top row) and the decimal word selecting from the 
left hand column. EG X and Y coordinates into the software. 


PORT4 | PORT3 | PORT3 | PORT3 | PORT3 | PORT PORT 3 PORT 3 
single row | ADDRESS 0|/ ADDRESS 1| ADDRESS 2|ADDRESS 3| ADDRESS 4| ADDRESS 5| ADDRESS 6| ADDRESS 7 
word | latch LSO | latch LSi | latch LS2 | latch LS3 | latch LS4 | latch LSS | latch LS6 | latch LS7 

(decimal) 
1 PGM 8 KEY5  |EFFKEYINV| KEY3 PST 3 FTB KEY 
2 PST 4 KEY 4 "ace ASPECTON| pPGMO | DSKINV | BKGD DSK MAT 
4 PGM 9 KEY 7 EFFEXT | KEY2 PST2 | DSK MASK Pa OUTLINE 
NB KEY 
8 PST 5 KEY 6 EFF KEY LAMP PGMi_ | DSKMIX | KEYS DSK EXT 
BUS FILL VIDEO 
POWER 
16 PST 9 PGM 7 ah KEY 1 psT1 | DskPvw | WIPE SHADOW 
i NB PGM | | 
32 PST 6 PGM 4 | PST PTN LAMP PGM 2 ? KEY 9 ropicall 
| POWER 
CHROMA UPPER 
64 PST 8 PGM 6 ray KEY 0 PST 0 ar MIX  |BORDERLINE 
NB PST 
128 PST 7 PGMS | EFF KEY LAMP PGM 3 LOWER PSK BUS 
saute LIMIT SOURCE 


The lamp map for the mixer 


NB:- The control Latch LS3 needs enabling and Port 4 
decimal word 8, 32 and 128 to be high to provide power 
before PGM, PST and Key buttons can be illuminated E.G. if 
Latch 3 is addressed and sent data word 8+32+12 = 168. 
168 will enable the key PGM and PST lights to be powered, 
but they still need to be commanded on. 


The map shows the address and how to illuminate any button 
using AO to A3 which is decoded via an 74LS154 decoder with 
Capacity to spare, the selected latch allows access to a 74LS 
374 (8 D type latch) which in turn drive up to 8 individual 
lamp drivers . All the 74LS374 latches have their data inputs 
connected to Port 4 (the bi directional port). This enables the 
selection of a latch which will lock in the decimal word. The 
lamps are not arranged as I would like EG all the PGM 


i i : buttons are not on the same latch. 
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This means turning on a PGM lamp can turn off a PST lamp. 
If you could read the latches you could add the illuminated 
PST lamp to the PGM selection and stop this undesirable 
effect. unfortunately the panel design does not allow the 
latches to be read, only written to. 


Let's not be too hard on GVG remember this was a digital 
control panel, controlling an analogue mixer via a 9k6 baud 
serial connection. Only the changes could be sent it was not 
possible to scan all the functions and send them every frame 
at this data speed, and it was not needed as the mixer 
operation shows. 


I am sure they had their reasons for the layout and I am sure 
with software we can store the lamp map addresses of the 
illuminated lamps sharing the same latch and ensure they are 
not extinguished when the latch is refreshed. 


For the exploratory dongle I used 3 PCF8574P, apologies they 
we already in my junk box. For later packages refer to the 
data sheet, I am aware this is an old package. 


I have called the three I2C ports 1, 3 and 4 so they match 
the ports on the original 6801 processor. 


They all need different I2C addresses so PRT1 has AO Al A2 
pulled high so it will have the highest address. 


PRT 4 has AO Ail A3 all grounded so it will have the lowest 
address and PRT 3 has AO and A3 pulled high and A2 pulled 
low so it will have an address between the others. 


The I2C connector on the ESP 8266 development kit is on 
GPIO5 SCL and GPIO4 SDA and don't forget to connect the 
ground across to the header and power the ESP via the USB 
input, I used the ESP 3v3 rail to power the ports and had no 
problems interfacing to the GVG processor I/O directly, 3V3 
was seen as a logic 1. 
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Lets connect up our exploratory dongle and run the following 
software as our first foray into investigating if the panel can 
be of any use outside the purpose for which it was developed. 
The ESP 8266 is covered in CQ DATV 43 and it is available in 
the back issue library. 


This I2C scanner software can then be pasted into the 
programme, run and the ports checked for their I2C address 
and functionality, its been covered also before in CQ-DATV 
43. 


I2C.setup(4,5) 

for address = 1 to 127 
I2C.begin(address) 
stat = 12C.end() 


if stat < 1 then 
wprint "Found I2C device at address: 0x" & hex(address) 
wprint"- > " & address 
wprint " <br>" 
endif 
next 
wait 
end 


This is the screen printout when the scanner software is run, 
remember my port chips were PCF8574AP you might get 
different addresses for other suffix chips. 


Found I2C device at address: 0x38 - > 56 

Found I2C device at address: Ox3d - > 61 

Found I2C device at address: Ox3f - > 63; 

EG Port 1=63, Port 3=61 Port 4=56 remember BASIC is all 
decimal 


With the dongle reporting back lets try and command the 
GVG Panel. If we run the following programme we should be 
able to lamp test all the lamps, by turning them on and off. 


Page 25 


" GVG Panel Lamp test Some light reading on the 6801 micro processor for 


let PRT1=63 those of you that like that sort of thing. 
let PRT3=61 
let PRT4=56 https://archive.org/details/bitsavers_motorola68ReferenceMa 
I2C.setup(4,5) nualMay84_19173732/page/n13 
I2C.begin(PRT1) ‘set write lamps to low 
I2C.write(254) Introduction to the ESP 8266 micro kit 
I2C.end() 
https://www.cq-datv.mobi/43.php 
for B=1 to 10 ‘number of flashes 
"light all lamps ESP BASIC instruction handbook 
for a=0 to 10 
delay 10 https://docs.google.com/document/d/1EiYugfu12x2_pmfmu2 
I2C.begin(PRT4) ‘data bus O19CcLXOALGLM4r2YxKYyJon8/pub 
I2C.write(254) 
I2C.end() 
I2C.begin(PRT3) ‘address bus ESP 8266 - one option for controlling the I2C 
I2C.end() Exploratory Dongle 
next a 
F r DEVKIT V3 
clear all lamps 
for a=0 to 31 — ery ; 
12C.begin(PRT4) ‘data bus a i2c bus 
I2C.write(0) al ie 
I2C.end() —— =| Ix 
12C.begin(PRT3) ‘address bus Lome | 
12C.write(a) = 
I2C.end() ow 
next a 
next b 
end 


All the lamps will light and flash 10 times and then go out, 
the software will cut and paste into the ESP Editor, one of the 
advantages of an electronic magazine. 


q 
8 


Not available 


g 


In the next issue I will be digging further into the lamps and 
deriving an address code for each individual lamp. 
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One from the vault It requires an operating voltage of around 3.2v and this can 
be obtained using a 251 ohm resistor from +12v. This can be 
First published in issue 5 made from using parallel 470 and 560 ohm resistors or a 270 
ohm resistor. 


Simple Pre-amplifier for DATV 
Written by Richard Carden VK4XRL Happy DATV’ing 


Some set top boxes like the Jaycar XC 4914 or Strong STB 
5006 don’t have a lot of gain. However the information page 
on the XC 4914 is very good showing most parameters 
associated with the digital signal. Therefore some form of 
pre-amplifier may be needed. MinikKits (Aust) have one for 
70cm. 

http://www. minikits.com.au/electronic-kits/rf-amplifiers/rf- 
preamplifiers/70cm-RX-Preamplifier 


However a simple version using an ERA-3 can be used with a 
tuned input that works quite reasonable. 


INPUT 100pF bat 100pF 


+12V 


WaAnthlnervaal\lana tina 


PY 2 $9) (pms 
The circuit is shown above and can be fitted in a small diecast 
box. Tuning can be done with a received signal and adjusting 

the trimmer for minimum noise by looking at the waveform if d f d ey 
you have those facilities or by just using the received picture. @ - 

The ERA3 has a gain of 18.7 db with a noise figure of 2.8db. c tor, cq ALY NTO 
The output is rated at +13dbm at 2 GHz. 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - http://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Is this the latest issue of CQ-DATV? to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- s : x LE dOLMORL. 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


eoooeo 


vMix Live Production & Streaming 
Software 


PRODUCE _ STREAM — RECORD 


Create professional live productions in HD, SD & even 4k! 


BAM 9 Perscope GUE ru 


Watch the wMix Fun Time Uve 


LU= IDA | v 


Followed all over the world 


KHGHTV & 
& AAGBTYV 


Want to be notified when issues of CQ-DATV are published? . 
Join our https: / /cq-datv.mobi ISSN 2059-2191 
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Editorial 


There has been a cyber attack on the WordPress door into the 
BATC IT. Always sad when people can put so much time and 
effort into destroying something that others have worked 
hard to build. 


For those of you not familiar the streamer project, it was 
hand built by Chris Smith G1FEF. Chris is no longer on the 
team, so commercial solutions were adopted. The problem 
with commercial solutions is their roll out. 


This provides opportunities for the hackers to open doors, 
that a one off solution built and maintained by Chris did not. 
Sad we have to resort to these commercial solutions and 
even sadder when it opens a door to a cyber attack. 

The good news is that it is now back and working. 


Let's hope that this was a one off isolated event. CQ-DATV 
has all its IT handled by Ian and most of it revolves around 
code he has personally written like the new magazine index. 
We are not being complacent and we are not throwing out a 
challenge to cyber hackers, but fingers crossed, we do not 
suffer any of the WordPress problems. 


While others have been up to no good there has been a lot of 
people definitely up to some good in that they have produced 
CQ-DATV 70 and in this issue there is:- 


- Jim Andrews, KH6HTV who has been revisiting his streaming 
the Boulder ATV repeater. 

- Trevor is still experimenting with the Grass Valley control 
panel and now Mike has added a PCB design for his I2C 
interface 

- Ken Konechy W6HHC has produced another DATV express 
report with a DATV picture received by G4GUO from G4BAO 
using QATAR OSCAR100 
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- Dave Pelaez has been adding digital ATV (D2) receive and 
transmit capabilities to the operating position by integrating 
new equipment into the ham shack, and finds this can get 
somewhat involved. 


- Trevor has produced another step in the development of 
video tape recording, along the road that started with 
Quadruplex and has now reached digital recording, with many 
advantages from read before write and much more. 


- Jim has been looking at the laws that govern ATV 
propagation, something well worth looking at 


- Dan Rapak WA3ATV reports on MidAtlantic ATV that is a 
coalition of ATV repeater owners, with a strategic planning 
meeting that took place at Hoss’ Restaurant in York, 
Pennsylvania. As the name implies, members are from the 
various states that make up the MidAtlantic region of the US. 
- One from the vault is a look at the implementation of Tally 
Lights to the popular Vmix software and Trevor evaluates 
their rather unusual solution. 


As we always say sit back and enjoy CQ-DATV 70. 
CQ-DATV production team 


Finally the fourth ape! He is the 
sum of the first three: 

He sees nobody, hears nobody 
and speaks to nobody. 


“ 
lone i. 
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News and World Round-up 


ARRL Launching New Podcast Geared Toward 
New Radio Amateurs 
(Edited from ARRL.ORG website by KI6X) 


For those just getting started on their Amateur Radio 
journey, ARRL is launching a new podcast aimed at 
answering your questions, providing support and 
encouragement for newcomers to get the most out of the 
hobby. The podcast “So Now What?” will launch on Thursday, 
March 7, and new episodes will be posted every other 
Thursday. 


Co-hosting “So Now What?” will be ARRL Communications 
Content Producer Michelle Patnode, W3MVP, and ARRL 
Station Manager Joe Carcia, NJ1Q. Presented as a lively 
conversation, with Patnode representing newer hams and 
Carcia the veteran operators, the podcast will explore 
questions that newer hams may have and the issues that 
keep participants from staying active in the hobby. Some 
episodes will feature guests to answer questions on specific 
topic areas. 


Topics to be discussed in the first several episodes include 
getting started, operating modes available to Technician 
licensees, VEC and licensing issues, sunspots and 
propagation, mobile operating, contest- ing, Amateur Radio 
in pop culture, and perceptions of Technician license holders. 
Listeners will be able to find the “So Now What?” podcast on 
Apple iTunes, Blubrry, or Stitcher (free registration required, 
or browse the site as a guest) and through the free Stitcher 
app for iOS, Kindle, or Android devices...or wherever you get 
your podcasts. Episodes will also be archived on the ARRL 
website. 


Source: Greg Bohning, W6ATB W6ATB@wé6zZe.org 
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DKARS-Dutch Kingdom Amateur Radio Society 
I Januari 2019 editie 48 


Check out the DKARS website at:- 
http: //dkars.nl/ 
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‘They all thought the world’ of Bury St 
Edmunds Vitec chief designer Ted Galione 


Vinten Fulmar 3702, TV Station Dolly Tripod 


Ted Galione 


An influential and award-winning designer for a specialist 
engineering company in Bury St Edmunds has died aged 94. 
Ted Galione was the chief designer for broadcast equipment 
at Vinten, which produces camera support systems and 
accessories. 


With the company’s then director Bill Vinten, he created the 
Fulmar pedestal — the first fully pneumatic pedestal for TV 
cameras - for which they won a Guild of Television 
Cameramen Award. Ted also received an MBE in 1980 for his 
contribution to exports. 


“He was influential in his field,” said Andy Murrow, who joined 
Vinten in 1979, worked for Ted as an 18-year-old and is now 
principal mechanical design engineer. 


“The Fulmar was the gold standard for TV studios around the 
world in the 70s and 80s. 


“He was a real mentor and he was prepared to impart his 
wisdom to try to further your career. He was very supportive. 
He had come from the shop floor so he was able to engage 
with everybody within the company.” 


Part of the generation who started work aged 14, Ted joined 
Vinten in London. 


He was a plane spotter during the World War Two air raids 
and, in the Army, served in the North African and Italian 
campaigns as well as in Palestine. 


On returning to Vinten, he became a draughtsman, moved 
with the company to Bury in 1964 and retired aged 65. 
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His work helped Vinten, which continues as a brand within 
the Vitec Group, in Easlea Road, win the Queen’s Award for 
Industry. 


Ted was a member of the Freemasons, Probus Club plus Bury 
golf and bowls clubs. 


His brother Michael, 84, said: “He was probably the most 
liked person in Bury because everybody I’ve come across all 
think the world of him.” 


Source: 


Mario Badua KD6ILO has been busy. He just discovered using 
FM-TV on 5 GHz with el-cheapo gear. Here is his home brew 
5GHz dish antenna. 
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ayy |KOWILO IT II cm Helical Antenna 
2c 
Nanpack Portable closec 
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The ATV in California 


KD6ILO 
PéTV [3 i 


VR-Link Portable Television 


As I would expect and all of you already know that the BATC 
streaming service is down and will not be fixed or corrected 
till this weekend, maybe? 


But I knew this would happen eventually and that is why I 
got a LIVE stream input on YouTube as a now primary to the 
backup [BATC] and has worked very well for us. Delays are 
few and far between. WW7ATS in Seattle, WA also has their 
stream on YouTube. 


KD6ILO DATV 
https://www. youtube.com/watch?v=Xe6JsIORB3I 


The team and I are conducting transmitter evaluation tests 
which include, power measurements, spectrum emission, 
adjacent channel and phase noise. and also modulation 
accuracy measurements, BER, MER and channel impulse 
response on the new units. 


A new project on my home bench to support the primary 
DATV system, is a little brother to cover the shadowed areas 
that are in neighborhoods, valleys and small community’s. 


VR-Link, my name for this project, a SUV mobile platform to 
help Urban SAR, SAR, and CERT relay a Man-pack video unit 
to the main repeater network when on foot conducting 
damage assessments. 
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The 2 RU size platform is 13.8 VDC powered, it has a small 
AV control section, IP power [on/off] management unit or can 
be turned on manually, RF modulator unit currently a DVB-T 
dual-band 13cm/23cm transmitter. 


The RF modulators can be changed out to different 
modulators. The receiver section also can be changed to what 
ever we want to integrate, AM/FM or Digital or mixed [three 
inputs available]. 


A mobile broadband 4G router is on board for remote access, 
computer interface, power unit off/on and transmitter on/off 
/standby. You can interface with a PC at the IC post via the 
onboard WiFi on the router to control the unit even with a 
smartphone app. 


I'll be placing this in my Jeep Grand Cherokee. It can be used 
as aon site repeater [standalone] no up links to a repeater 
network, bring in Skype calls and other video conferencing to 
site. 


The VR-Link project will be my last project build for the year 
2019. Spring-Summer the team and I will be conducting field 
test coverage with the new repeaters, exercising the Man- 
pack unit and training the CERT communications teams with 
it and well deserved vacation. 


Mario KD6ILO 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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Due to circumstances which we are 


unable to explain (ghost in the ' GVG Panel Lamp test 

machine?), a line was missed out in the let PRT1=63 

listing for the CVG Panel lamp Test let PRT3=61 

BASIC program in the last issue (69). let PRT4=56 

i2c.setup(4,5) 
The full listing is shown at the right. i2c.begin(PRT1) ‘set write lamps to low 
The line that was omitted has the comment ‘latch number. i2c.write(254) 
i2c.end() 


for B=1 to 10 "‘number of flashes 


"light all lamps 
for a=0 to 10 
delay 10 
i2c.begin(PRT4) ‘data bus 
i2c.write(254) 
i2c.end() 
i2c.begin(PRT3) ‘address bus 
i2c.write(a) ‘latch number 
i2c.end() 
next a 


Forget something? 


"clear all lamps 
for a=0O to 31 
i2c.begin(PRT4) ‘data bus 

i2c.write(0) 

i2c.end() 
i2c.begin(PRT3) ‘address bus 
i2c.write(a) 
i2c.end() 
next a 

next b 

end 
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Notes on Streaming TV Repeater Video 


via BATC 


Written by Jim Andrews, KH6HTV 
Reproduced from the BOULDER TV Repeater’s REPEATER 
March, 2019 with kind permission 


@, KHGHTV-TYR -BATC Live | 4 x Jim 
@ Secure | https://bate.org.uk * 


i Apps M Gmail BJ Yahoo E-Mail @{) khGhtv |G) Sheriff Web Mail @ QRZ.COM News. Popular 0) KDFC ER wers KEWE 1240am ©, batc.tv ©, KHGHTV-TVR - BAT. 


Bac ~=—s British Amateur Television Club 


KH6HTV-TVR 


Stream is Active 


Boulder, Colorado, USA, Repeater __ OVB-T & Analog __ 23cm in- 70cm out__ web = www.kh6htv.com __ 16-9, 480P use Adobe Flash 


Copyright 2018 British Amateur Television Club 
Logged in as: KHGHTVTVR 


In June of 2018, I worked out the ability to receive the 
Boulder TV repeaters’ signal and stream it over the internet 
to the general public. The above computer monitor screen 
capture shows the result. 


The key hardware/software items required included: 


1. A DVB-T receiver with composite video and line level audio 
output. 
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2. A composite video (+audio) to USB converter. (plus driver 
software) 


3. A PC windows computer 
4. computer program vMix and 


5. A connection to the internet. 


HD DVB-T2&S2 COMBO 
MPEG4 H.264 


RECEIVER: The receiver used for the DVB-T signal from the 
TV repeater was what is referred to by the local, Boulder, 
Colorado hams as the “Combo” receiver. Most ATV hams are 
using this receiver. We call it the “combo” because it is 
capable of receiving both UHF, DVB-T, and L-band, DVB-S. 
The receiver is very low cost and has been imported from 
China. It was intended for the consumer electronics market in 
Europe, etc. It was previously sold by KH6HTV VIDEO as the 
model 70-14. 


Recently the firmware has been changed by the manufacturer 
in China. In the newest units shipped it can no longer be 
programmed to amateur, 70cm band frequencies. It thus is 
no longer available for ham TV use. I chose it for use because 
it always puts out a valid TV signal (both HDMI and also 
composite video) even when it is not receiving a signal. 
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When there is no signal, it displays an image of a TV tower 
and the text “No Signal”. When these receivers are no longer 
available, I would suggest that the Hi-Des model HV-110 be 
used. It will however give a totally black screen when there is 
no input signal, unless the on-screen-display is activated. 


VIDEO/USB CONVERTER: The USB dongle used to input 
standard. definition (480i) composite video (plus stereo 
audio) into the computer via USB was a StarTech.com model 
SVID2USB23, recommended by Don Nelson, NOYE. 


It is available for purchase on-line direct from the 
manufacturer. It sells for $54. Driver software for this 
converter must be down loaded from the StarTech.com web 
site and installed in the PC computer to be used. 


The composite video and stereo audio signals from the DVB-T 
receiver are connected directly to the RCA jacks on this 
converter. 


PC COMPUTER: The computer used was an HP laptop 
running Windows 10. Nothing special, most any decent PC 
running windows should work OK. 


SOFTWARE: The program vMix was used to control the input 
video source and stream it out over the internet. A free 
version is available from www.vmix.com 
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The program is an extremely powerful program for mixing 
various video (& audio) sources, plus adding various graphical 
effects. 


The resultant video and audio can then be output over HDMI, 
or recorded to a file, or streamed over the internet. 


Depending upon the version purchased it supports standard 
definition (480i), Hi-Definition (1080P) or ultrahigh definition 
(4K). The prices range from $60 to $1200. A Basic version is 
also available Free at no charge. The Basic version supports 
up to four (4) A/V inputs with max resolution of 768 x 576. 


While the basic version is intended for use a demo program, 
there is no time limitation on how long it can be used. 
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Ei Live Video Streaming Sottme x sien 


@ Secure | https://wwwwvmix.com 


ES Apps M1 Gmail Bq Yenoo E-Mat knahty ©) Sherif Web Mail QRZ.COM News Popular KDFC Gj were KEWE 1240em @ batetvy @, KHEHTV-TVR - BAT. 


= VMix Com 


MIX ACCOUNT CONTACT US 


- 00000 


SOFTWARE DOWNLOAD PRODUCTS SOLUTIONS PURCHASE PARTNERS FORUMS SUPPORT Qa 


vMix Live Production & Streaming 
Software 


STREAM RECORD 


Create professional live productions in HD, SD & even 4K! 


ERGY 9 Periscope GUD vou 


Plus Many More! 


PRODUCE 


o Training Videos 


IP Production with vMix Learn how to use vMix 


What I am using is the free, Basic version. To use vMix, it 
must first be activated with a registration key. 


This is obtained by registering your name, e-mail, etc. first 
with vMix. They then email to you the 18 character 
registration key. I would suggest that you first do some 
experimenting with vMix using various video sources, such as 
the external USB dongle video input, the built-in web camera, 
a stored .mp4 video movie file, a .jpg photo image, etc. 


Try out all the various, available (not all available in the Basic 
version) features. I found it helpful to just work my way 
through the 263 page vMix User’s Guide book. It is available 
in .pdf format from vMix’s web site. 
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The screen shot shown below is the typical vMix screen. 


The four images on the lower row are the four selected video 
sources. 


The source on the left was the external video source of the 
combo receiver feeding live video to the USB converter. 


The next source was a continuously running .mp4 file with 
repeater ID information. The third source was a simple .jpg 
file with color bars and the repeater call sign. 


The fourth source was another, more extensive, .mp4 file 
with a 2 minute slide show of the repeater’s photos and 
information. 


The image in the upper right corner is the actual image going 
out of the program currently. 


The image in the upper left corner is the next video source 
selected to be moved into the output position. 


00:00:23 / 00:01:57 / 


Ream Dp 2\3 4 


2 BATC amen Ones 3) KHRHTV Coleen pg 


KH6HTV 
DvB-1 a; 
REPEATER 


To select the external USB dongle video source - first click on 
the arrow on the “Add Input” button found in the lower left 
corner on the task bar. 


This source does not appear in the available choices on the 
list. 


Select “More”. 


This brings up the Master Settings menu and the sub-menu, 
“Video”. 


Next select “Camera”. 


On the next sub-menu, first line, click on the down arrow for 
a list of available devices. The composite/USB dongle is listed 
as “USB 2861 Device”. 


Select it. 


Then make sure the Audio Device is also selected as “Line 
(USB2861 Device)”. 


Then click “OK”. 


The video from the DVB-T receiver should now appear in one 
of the pre-view boxes on the lower 1/3 of the vMix screen. 


Access to most of the Settings is via the “settings” button on 
the upper right hand corner of the task bar. Other 
individualized “settings” are accessed via the Gear symbols 
found next to a particular item. I recommend that you do 
NOT change the vast majority of these settings, but leave 
them in the factory pre-set condition. 


I used the Picture-In-Picture (PIP) feature to super-impose 
some additional info to help the internet streaming viewer 
know that he is watching the Boulder TV repeater’s stream. 
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I wrote a simple movie file of a few very simple slides to give 
some brief info about the repeater, to be used in the PIP box. 
Each slide lasted 4 seconds. It was saved as an .mp4 file on 
the PC. 


The size and position of the PIP is controllable. This is 
accessed by clicking on the “Overlay” button in the lower 
right hand corner on the task bar. The values I opted to use 
were: Zoom = 0.2, Pan X = 0.65 and Pay Y = -0.65. I also 
added a Blue border with Thickness = 25 and Radius = 5. 


BATC STREAMING SERVER: To stream the Boulder TV 
repeater’s signal over the internet, I chose to use the open 
server provided by the British Amateur Television Club (BATC) 
in the U.K. Steaming on the server is a free service, available 
to all BATC members. 


The streaming from it is open and available to the general 
public at no charge and with no log-in procedures. Plus, their 
streaming is directly viewable with most browsers and does 
not require proprietary software. The BATC web site is: 

www. batc.org.uk 


The first step is to join the BATC. Annual dues are £8 (about 
$10). The next step is to contact the BATC administrator and 
request that he set you up for a streaming account. Note: if 
you are wanting to stream a repeater’s video, he will then 
also set up a separate repeater streaming account with you 
as the administrator. The man I worked with at BATC was 
Dave, G8GKQ. 


Dave then sent me to a separate web site, not directly 
accessible from their public site. This page gives full details 
about using their video streaming service and how to set it 
up. After Dave sets up your account (or 2 accounts if you are 
also doing a repeater stream), you need to go into your 
account(s) and enter some more data and make a few 
choices on streaming. 
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Here below are a few extra instructions Dave sent me via e- 
mail. 


I sent Dave the question — “Does BATC have 
recommendations on the resolution settings of the video 
stream sent to your server? For example: can I use H.264, at 
29.97 frames/sec and 720x480 ?? Or should it be at lower 
resolution, etc. ??” 


Dave’s Reply was — “The streaming server will package up 
exactly what you send to it, and send it back out. I use H264 
25 fps 720x576 at 576 Kb/sec for all my streams, but H264 
29.97 fps 720x480 will work perfectly. 


It will have black bars either side as the window is 16:9, so 
you could send it 480x853 or 720x1280 if you have a 16:9 
feed. You can adjust the bit rate depending on your target 

audience and your uplink bandwidth.” 


There was an issue with the name for our Boulder repeater. 
In the U.K. repeaters have a unique call sign. Here in Boulder, 
our repeater uses my own personal call sign. I explained to 
Dave that the FCC discontinued many years ago issuing 
separate call signs for repeaters. Thus Dave had to setup a 
unique name on their system for our repeater. 


Once you have the assigned server password (key) from 
Dave, log in and, from the Members tab (where you should 
be straight after login), select account dashboard. 


Scroll down and under streaming details you will see the 
“Stream RTMP Input URL”. The 6 lower case characters there 
are the stream key. This key is private to you and prevents 
anyone else hijacking your stream. It should be kept 
confidential. 


You should also tick the “Stream Listed” box so that your 
stream shows up on the list of available streams. 
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I would also suggest you tick “Chat On” and “Guest Chat Log 
In” to allow stream viewers to send text comments about 
your video stream. 


Streaming Type: choices are either FLASH or HTML-5 
This is a controversial selection. 


BATC’s default is to use FLASH. It directly impacts the user’s 
ability to view the stream. BATC’s wiki page discusses the 
differences. 


In short, the whole notion of browser plug-ins are going 
away. Publishing to the web platform (HTML5 and JavaScript) 
is going to get you the best experience and widest 
compatibility inside a web browser over the long term. 


From 2020, Adobe will no longer support the Flash plug-in. 


I first tried to use FLASH, but found too many issues with it, 
so the Boulder ATV stream is now using the new and 
improved HTML-5. 


Stream Description: We can type anything we want in this 
box. It will appear on the steaming web page below the 
streaming video. 


Don’t forget to click the “Save Changes” button after making 
(or changing) settings. 


vMix STREAMER 


SETTINGS: After you have your account(s) set up at BATC 
and you have the streamer name and key, etc. You now need 
to make some final settings in the vMix program. 


Step 1: First click on the Gear symbol beside the STREAM 
button on the lower task bar. 
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Enter the following data: Profile = Default Destination = 
Custom RTMP Server URL = rtmp://rtmp.batc.org.uk/live/ 
Stream Name or Key = call sign + (secret 6 character key) 
Quality = h264 480p 1mbps AAC 96kbps Application = 
FFMPEG 


Then click on the “SAVE and CLOSE” button 


Step 2: Next open the General Settings Menu. i.e. click on 
the “SETTINGS” button in the upper right corner on the task 
bar. 


Next click on “EXTERNAL OUTPUT”. 
In this sub-menu table: 


select vMix Video/Streaming do NOT select Use Streaming 
Settings, External Renderer nor Use Display Settings For 
Frame Rate - set both boxes to NTS 29.97p 


For Output Size - set the left box to 854 x 480 & set the right 
box to 720 x 480 (note: per Dave at BATC, 854x480 should 
give the proper 16:9 display ratio) 


For Audio Delay - do not change, leave at 0 Then click “OK” 
button to save these settings. When these changes are made, 
vMix needs to be restarted. 


Step 3: Click on the “STREAM” button on the lower task bar. 
Once your computer has established a link to BATC, this 
button will change colors to red. 


At this point, your computer should now start streaming your 
repeater video and audio to BATC. 


To check that it is working, fire up another computer and go 
to: https://batc.org.uk/live/ 
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Click on your call sign. 


You should now see a web page which looks like the screen 
capture photo shown at the beginning of this article. 


If so, CONGRATULATIONS - You are Streaming ! ! ! 


-DA 


Also available to read on ISSUU 
https://issuu.com/cq-datv/docs 


= 
CQ-DATV 
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Grass Valley Mixer Conversions - Part 3 


Written by Trevor Brown G8CJS 


Lets start by apologising a for a gremlin that crept into the 
code in the last issue. There are three lines of BASIC to each 
i2c routine and somewhere in the conversion to e-book and 
onto the PDF version that was created from the e-book, one 
of the lines of the 3 line i2c routine disappeared. 


i2c. write(a) ‘latch number 


This missing line of code goes under the line with the 
comment “address bus” ( the first one ) 


Apologies from me I did proof the article and my intention 
was to copy the code from the proof magazine into the ESP 
and dongle and test it, but my ESP module seems to be 
having problems, good job the ESP module is not mission 
critical and at the moment is just a way to look around inside 
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the GVG switcher and try some routines via the i2c bus 
interface. 


We also now have a second GVG panel and set of manuals. 
My thanks to Martin for driving up to Leeds from Market 
Rasen with these, but we are still a diagram short. The 
manuals Martin brought are Volume 1 and Volume 2, so two 
volume 2’s and one volume 1 and still a module in the remote 
panel is missing. Perhaps there is a volume 3. If you know 
the answer drop me an email. 


| Our collection of GVG hardware 
and manuals is growing 


Py Se se ete oe oe 
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Meanwhile I have been pressing on with a better lamp routine 
that is superior to the simple lamp tester I left you with in the 
last issue. The new code allows the dongle to control any 
specific lamp. I have also refined the code with subroutines 
so as it grows I can just add calls to the various subroutines. 
This should aid an understanding of what is happening and 
where within the programme. This is the code so far. 


" GVG Panel 

let PRT1=63 ‘control port 
let PRT3=61 ‘address 

let PRT4=56 ‘data bus 
i2c.setup(4,5) 

‘gosub_ [lamp test] 

gosub [clearlights] 

gosub_ [enablelamps] 


i2c.begin(PRT1) ‘contol port 
i2c.write(62) ‘writelamp 
i2c.end() 
i2c.begin(PRT4) ‘data bus 
i2c.write(2) 'y address 
i2c.end() 
i2c.begin(PRT3) ‘address bus 
i2c.write(4) 'x address 
i2c.end() 


i2c.begin(PRT3) ‘address bus 
i2c.write(15) ' gash latch number 
i2c.end() 
end 
sub routines 
[clearlights] 
fora =1 to 8 
i2c.begin(PRT4) ‘data bus 
i2c.write(O) 
i2c.end() 
i2c.begin(PRT3) ‘address bus 
i2c.write(a) 
i2c.end() 
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next a 
return 
[enablelamps] 
i2c.begin(PRT4) ‘data bus 
i2c.write(168) 
i2c.end() 
i2c.begin(PRT3) ‘address bus 
i2c.write(3) ‘latch number 
i2c.end() 
i2c.begin(PRT3) ‘address bus 
i2c.write(15) ‘latch number 
i2c.end() 
return 
[lamp test] 
for B=1 to 10 ‘number of flashes 
"light all lamps 
for a=0 to 10 
delay 10 
i2c.begin(PRT4) ‘data bus 
i2c.write(254) 
i2c.end() 
i2c.begin(PRT3) ‘address bus 
i2c.write(a) ‘latch number 
i2c.end() 
next a 
for a=O to 31 
i2c.begin(PRT4) ‘data bus 
i2c.write(0) 
i2c.end() 
i2c.begin(PRT3) ‘address bus 
i2c.write(a) 
i2c.end() 
next a 
next b 
return 


In ESP BASIC anything proceeded by an " is a comment and 


will be ignored as an instruction. 
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It’s a good way of adding comments to a programme and 
also a good way of stopping an instruction from working 
when trying to debug code. The lamp test routine is 
proceeded by a‘ so it will not run, but can easily be 
implemented by removing the * in front of the call. The code 
should just copy and paste from the magazine into the edit 
page of the ESP BASIC editor. Two of the lines have the 
comment Y and X address 


i2c.write(2) 
i2c.write(4) 


'y address 
'x address 


and the numbers 2 and 4 in brackets will illuminate the PGM 
bank, button zero. These can be changed to illuminate any 
single button (remember to save the programme if you make 
changes). These numbers are from the Lamp Map in the last 
issue. I Have reproduced the map here. 


X Address —> 


PORT 3 PORT 3 PORT 3 PORT 3 PORT 3 PORT 3 PORT 3 PORT 3 
ADDRESS 0 ADDRESS 1 ADDRESS 2 ADDRESS 3 ADDRESS 4 ADDRESS 5 ADDRESS 6 ADDRESS 7 
latch LSO latch LS1 latch LS2 latch LS3 latch LS4 latch LSS latch LS6 latch LS7 


1 PGM8 KEYS EFFKEYINV | KEY3 PST3 FTB KEY 


2 PST4 KEY4 EFF KEY ASPECT ON PGMO DSK INV BKGD DSK MAT 
MASK 


4 PGM9 KEY7 EFF EXT KEY 2 PST 2 DSKMASK | AUTO OUTLINE 
TRANS 
8 | PsTs | KEY6 EFF KEY Nb key | PGM1 “DSKMIX | KEYS “DSK EXT VIDEO 
BUS FILL lamp 

power 


16 PST9 PGM 7 EFF MATT KEY1 PST1 DSK WIPE SHADOW 


FILL PYW 


Y Address 


32 PST6 PGM 4 PST PTN NB PGM PGM 2 ? KEYS DSK EXT 
lamp SOURCE 
power 


64 PST8 PGM6 CHROMA KEY 0 PSTO UPPER MIX BORDERLINE 
KEY 


4 
128 PST7 PGM5 EFF KEY NB PST PGM 3 LOWER DSK BUS 
lamp UMIT SOURCE 


power 


The lamp map for the mixer 
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Once we have the routines for controlling the lamps, the next 
step is to start scanning the buttons and lighting the 
appropriate lamps. 


This is where it starts to get complicated as lots of the lamps 
share the same latch. If you have PGM 8 selected anda 
button scan reveals PGM 9 has been selected then yes, you 
can arrange for the programme to put the values for PGM 9 
into the lamp map and PGM 8 will be cleared automatically 
when Latch 0 is clocked and set with PGM 9. The Problem is if 
PST 8 or any of the other buttons controlled by latch 0 are 
illuminated, they will also be cleared when we reset the latch. 
Here I think BASIC and its decimal control might work 
against us, but I have a plan and will solve it by the next 
issue, ESP module permitting. 


Before that can happen I need to re-flash one of the ESP 
8266 modules and get it running on all four cylinder or 
whatever is the equivalent in the digital world. The web is full 
of ESP flasher software and the original BASIC flasher might 
just be getting a little long in the tooth, while the ESP8266 or 
Node MCU modules keep advancing and refining. 


Not sure at this point what will replace the ESP module in the 
final project, but it needs to be something that can generate 
the MIDI commands necessary for Vmix control and also the 
exploratory dongle might need a few additions, perhaps 
another two port chips so the things like the positioner 
joystick that is used to move effects around can be 
redeployed to work operating a pan and tilt head, delivering a 
protocol, probably Pelco, (one of the big players in remote 
Pan and Tilt heads. 


Nothing has been set in stone yet and Ebay may source one 
to experiment with. Somewhere along the line the EPS 
module is, Iam sure, going to go and bury its head in the 
sand and probably never see light of day again. 
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I know Mike G7GTN is working on this from the other end and 
has produced a provisional PCB that we hope will be available 
by making the Gerber files downloadable from the CQ-DATV 
website. 


A lot of work, but I am sure we will get there. From his 
picture (below) it would seem Mike is going to use an Arduino 
and has already added the additional I/O. Keep watching this 
space as the project develops. 
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Provisional PCB for the GVG interface 


To be continued... 
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TV Amateur is a German Language ATV Magazine. It is 
published 4 times a year and if you would like to 


subscribe go to http://agaf-ev.org/ 
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DA TV-Express Project Report Charles’s home station consists of: 
1. MiniTiouner-Express RX 


Written by Ken Konechy W6HHC 
2. DATV-Express TX board 
Art WA8RMC reports that all inventory of MiniTiouner- 


Express, the DATV receiver/analyzer for DVB-S/DVB-S2, has 3. Express Transmitter software for Windows. 
now been exhausted with all available units being shipped to 
UK for distribution. 4. self-designed 2.4 GHz RF Power Amp (using MRF7S24250) 


currently delivering up to 130W of CW output power. 
The PayPal order rate jumped for one-or-two per week, to 


two-or-three per day after the OSCAR-100 satellite was 5. 1.8-meter dish antenna with dual-band-feed for 2.4 GHz 
turned on. uplink and 10 GHz downlink. 

Art has received long-lead-time blank PCB’s and DigikKey Project Speed is set to slow....de Ken W6HHC 
components are starting to come in for assembling the PCBs. [pier nner nn nent tos einen 


The Chinese celebrations have delayed the ordering of the 
Serit NIM Tuners and the tuners will not be received until the 
end of March. Art expects that MiniTiouner-Express units will 
be available for shipment again, sometime in April. 


Charles G4GUO received yet another box of 15 each units on 
March 01 for EU stock. However, each unit already had a 
buyer-placed order waiting for it. The “final” batch of 5 each 
units were shipped off to Charles during February and are 
expected to clear UK customs in another week or so. 


Charles G4GUO has been having many successful DATV QSOs 
with the Es’hail-2 OSCAR-100 DATV satellite. Most are RB- 
DATV with most being 250 KSymb/s of 333 KSymb/s. 


With a symbol rate of 250 KSymb/s, Charles can hit the 
OSCAR-100 with only 10W output of DATV RF power using his 
1.8-meter dish antenna. 


An SR of 1 MSymb/sec requires about 30W. Charles explained QATAR OSCAR-100 
to the project team that - “every evening OSCAR-100 is very 
very busy”. More pictures next page... 
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Above: Side-view of G4GUO Dual-Band-Feed for OSCAR- 
100 antenna 


Below: G4GUO’s 1.8-Meter dish antenna for using OSCAR- | phages ye 
at J OvE-S 
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Integrating Digital ATV Capabilities Into 


Older PC Electronics AS ATV 
Transceivers 


Written by Dave Pelaez AH2AR 


Re-purposed A5 transceiver transmitting a DVB-T ATV 
signal 


Definitions: 
e HV-110: DVB-T HiDes Receiver 
e HV-310E: DVB-T HiDes Transmitter 
e TC70-10*: PC Electronics discontinued 10 watt 70cm A5 
transceiver. Contains a TXA5-70B exciter and TVC-2G f 
downconverter and an RF module Toshiba S-AU4 
e TC70-20s*: PC Electronics discontinued 20 Watt 70cm A5 
transceiver. Contains a TXA5-70S 1996 exciter and TVC-2G 
S1 downconverter and RF module M57716 
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e PAS: PCB on the TC70 that contains the RF Module 
e DMTR-10: Relay and monitor board inside TC-70 transceiver 


e Tohtsu Coaxial Relay CX-120a : Available from Henry Radio, 
E-bay, required for switching A5/D2 exciters 


*Note: PC Electronics’ Internal PCBs and RF Module versions 
may vary, depending upon date of manufacture. 


The Idea 


With the advent of stand-alone HiDes DVB-T ATV receivers 
and transmitters such as the HV-110 and HV-310E, adding 
digital ATV (D2) receive and transmit capabilities at the 

operating position is now possible, but integrating this new 
equipment into the ham shack can get somewhat involved. 


T/R switching and amplifier integration require additional 
equipment and planning since the T/R feature and proper 
cabling and RF power levels must be accounted for to provide 
a workable and practical transmit and receive station. 


Recognizing this potential dilemma, Mel Whitten, KOPFX had 
showcased his solution for integrating HV-110s and HV-310s 
into a very functional solution and has gone so far as 
providing plans and parts lists to anyone one who was 
interested in taking on such a project. 


Other amateurs, such as myself, have resorted to cluging 
together, in “Rube Goldberg” fashion, switches, cabling and 
relays that are functional but may not be easily relocated or 
changed without having to resort to complicated disassembly 
and reassembly work. 


Since I live in the Midwest, ATV activities still include analog 
(A5) ATV on 70cm as this mode is still extensively used for 
ATV DX contacts in this region of the country. Consequently, 
A5 and D2 activities in the Midwest are interspersed and this 
further complicates the ATV station layout. 
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Chaotic placement of cabling for power supplies, amplifiers 
and video sources result in a tangle of wiring. 


While assisting a local long-time A5 ham (KE8QR) to suggest 
options for how he could integrate his newly acquired HV-110 
and HV-310, I pursued an alternate solution to help eliminate 
the conundrum of wiring, relays, switches and working RF 
power levels encountered when jumping into the digital mode 
from A5. 


As all of the ATVers in the local area have PC Electronics TC- 
70’s, I thought that it may be possible to integrate this older 
ATV transceiver as a “host” to help eliminate redundant 
cabling and amplifiers when operating A5 or D2. 


In keeping all of the functionality of the PC Electronics TC-70 
intact, provision of a “Mode” switch and a relay could allow 
amateurs to simply throw a SPDT switch to change ATV 
modes on the fly. This sounded like an elegant solution worth 
pursuing. 


Required Features 
Any modification of the host PC Electronics TC-70 must be 


simple and practical. The goal of this project had to include 
these features: 


e Not counting the TC70 and HV-110/HV-310E, keep the parts 


count to a minimum (9 parts total) Includes the following: 2 


bulkhead SMA connectors, 1 SPDT switch, 1 1N4001 Diode, 1 


Tohtsu CX-120a coaxial relay, 1 chassis-mount DC power 
barrel connector, 3 miniature RF cabling runs with SMA 
connectors. 

e All TC-70 A5 functionality must be left intact. Additions or 
modifications must not degrade or disrupt the normal 
workings of the TC-70 transceiver. The HV-110 and HV-310 
can also be removed easily with no host transceiver A5 
functionality lost. 
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Pictured are two TC70O Versions, TC70-10 and the 
TC70-20s 

e No modifications must be made to either the HV-110 or HV- 
310 DVB-T receiver/transmitter. 
e There must be a minimal number of umbilical connections 
between the host transceiver and DVBT gear. Consequently, 
only three connections between the host and HV-110/HV-310 
is needed. Bulkhead SMA connectors and a bulkhead DC 
power connector for the HV-310 will allow for quick removal of 
the umbilcaled HV-110/HV-310 from the host ATV transceiver. 
e A single mode-selector-switch will control AS and D2 modes. 


e To transmit in either mode, the original “Transmit” switch on 
the TC-70 will key the A5/D2 transmitter. 


e The HV-110 receiver and the host transceiver 
downconverter will operate simultaneously, with no affect on 
sensitivity of the downconverter. 


e The HV-110 receiver will be coupled to the downconverter in 
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a manner that uses the GaAs MESFET preamplifier within the 
downconverter to provide additional receive gain for the HV- 
110. 


e When not being used for hosting D2, a single coaxial relay 
(internally placed within the transceiver),will default to A5 
transceive functionality so as not to require user intervention. 


e Receive and transmit on A5 and D2 must go through the 
transceiver’s N-connector antenna connection. 


Concept of Operation 


Think of it this way: all this modification does is electrically 
switch in-and-out the TXA5 (A5 exciter) and HV-310 
transmitter in the host TC-70. This function is controlled by 
the Mode switch, allowing the output of either the TXA5 or 
HV-310 to be switched into the PA5 (RF Module PCB) As for 
the HV-110 receiver, it is simply coupled via a pickup loop to 
L3 on the downconverter PCB. 


Before starting, its essential to understand the layout of the 
TC70. There will be some small internal differences between 
the TC70 versions, but the layout is essentially the same in 

all TC70 models. 


TC-70 Layout 


The photos provided here allows for a better understanding 
where the relay and Mode Switch can be placed, along with 
the RF cabling to the HV-310/HV-110 that are bulkheaded 
through the TC-70 cabinet. 


I opted to place the relay closest to the PA5 board so the 
existing PA5-to-TXA5 line can be used without having to 
replace the line. 


Note that the Mode Switch is located near the front side of 
the cabinet, since the front cabinet of the TC-70 essentially 
has no room for additional switch mounting. 
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Installed relay is shown in the upper left corner of the 
cabinet 


Adding the Relay 


Two machine screws require drilling two holes in the side of 
the cabinet as pictured. Relay mounting is straightforward, 
with the Tohtsu CX-120 Coaxial relay’s “single” coaxial output 
facing the TC70’s PAS board (See closeup photo of the 
mounted coaxial relay). This side of the relay is soldered to 
the PAS RF input line. 


If measured correctly, the RG-174 going from the TXA5 
exciter to the PA5 board can be cut so the only soldering that 
is needed is soldering the cut lines to either side of the relay 
as pictured. 
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Close-up of the Tohtsu relay 


Take extra care to ensure soldering of the center conductor of 
the cut RG-174 is low enough on the gold plated contact of 
the coaxial relay, so when the relay is re-assembled there are 
no solder high spots that could come in contact with the 
miniature screw-down clamps. 


The coaxial relay is designed so the shielding side of the RF 
line does not require soldering. This “clamp-arrangement” 
allows for secure positioning of the RF line once the clamp 
screws are secured. 


Note that the other end of the cut RF line coming from the 
exciter board is soldered to the relay post nearest the top of 
the transceiver chassis as pictured. When the relay is not 
energized, the TXA5 RF output will pass through the relay to 
the PA5 board. 
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Location of the mode switch, bulkhead SMA 
connectors, and power connector for the HV-310 


The second pole of the relay passes to the bulkhead SMA 
connector as pictured. This is the RF connection for the HV- 
310. One side of the relay coil goes to ground, and the other 
side of the relay goes to one throw leg of the SPDT switch. 


This + VDC line also goes to the center conductor on the 
chassis-mounted barrel connector. Don’t forget to put a 
1N4001 clamping diode across the relay coil, with the anode 
side facing ground. 


Adding the Mode Selector Switch 


Positioning the Mode Switch on the right front side of the 
TC70 cabinet provides for easy access. As already covered, 
the relay coil and its + line connects to the top throw post of 
the SPDT. 
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For the other throw post of the Mode Switch, cut the + line of 
the TXA5 and place the end of this cut line going to the TXA5 
on the bottom throw post of the SPDT switch. The other end 
of the cut line that was going to the TXAS5, and is now cut, 
should be placed on the center throw of the SPDT switch. 
With these connections made, when the mode switch is 
flipped to the “up” position, this will put the Mode Switch into 
“A5” and the down position will place the mode into D2. 


ADDING THE HV-110 RECEIVE LOOP 


Placing a #22 AWG 1 to 2 turn loop approximately 1/8 inch 
away from L3, the mixer input coil of the TC-70’s 
downconverter, (with the cold side grounded) provides an 
excellent means for coupling the needed extra receive 
antenna port for the HV-110. 


Some miniature hardline or RG-174 can be used to bring the 
coupled signal out as shown. This approach was suggested to 
me four years ago by Tom O’Hara W6ORG. Tom stressed that 
the preamp stage has plenty of gain and that the system 
noise figure is practically unaffected. 
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Pickup coil next to the down-convereter’s mixer input 
coil 


This provides a measured additional 5 dB gain for the HV-110 
receiver, since putting the pickup loop in after the GaAsFET 
preamp on the TVC-2G downconverter provides additional 
receive sensitivity for the HV-110. 


If you need a data sheet with the schematic and layout of 
your P.C. Electronics downconverter, since there have been a 
number of these produced, Tom (ATVinfo@hamtv.com) 
indicates that he will provide a copy, but you will need to 
provide him with the downconverter PCB version that you 
have. 


See the photo (above) of how this addition is accomplished. 
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The Smoke Test 


Once the parts have been installed, functioning could not be 
simpler. A flip of the mode switch up puts the unit in A5 
mode. Placed in the down position, the mode switch is now 
ready for D2. To transmit, simply throw the transmit switch 
on the TC70’s front panel and you are in business. 


Additional information about this modification: 


e The HV-110 receiver is powered up continuously through its 


standard DC power connection. It does not need to be turned 
off during transmit cycling since there is plenty of isolation 
during D2 and A5 transmissions. This isolation is achieved 
since the TC70 powers the downconverter down when the 
transmit switch is energized. Isolation is so effective that its 
not possible to watch your D2 video on the HV-110 during 
HV-310 DVB-T transmissions. 


e Video input-output connections must be configured in the 
normal way for A5 and D2 transmissions for the TC70 and 
HV-110 and HV-310. 


e Under normal conditions, the HV-310 provides 15 dBm RF 
power output on its high power setting. At this power level 
the S-AU4 RF module in the TC70-10 provides 1 watt RF 
output measured on a Bird APM-16 with minimal spectral 
regrowth since the S-AU4 RF module remains in its linear 
range at this DVB-T power level. For TC70-20s operation that 
uses a M57716 RF amplifier module, its necessary to reduce 
the HV-310’s RF power to 11 dBm in order to minimize 
spectral regrowth. By adjusting the HV-310’s RF power to 11 
dBm, driving the host transceiver with 11 dBm provides 3 
watts output into the APM-16. 


e When the transceiver is in D-2 mode and the TC70’s 
transmit switch is thrown, this will power up the HV-310E, 
and as normal, the HV-310E will take about 7 seconds before 
the HV-310E will start transmitting. This delay is a normal 
part of the HV-310E’s function. 
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Host Transceiver with connected HV-110/HV-310 3 
Watts output (APM-16) into dummy load 


All A5 functionality of the TC70 remains intact. An additional 
modification can include an LED light indicating the 
transceiver is in D2 mode (see photo). 


After five host transceiver modifications, the form, fit and 
function of this approach has proven to be sound. Also note 
that variations between TC70 transceivers are likely due to 
differences in RF module performance/age and changing 
manufacturer specifications. but I was able to achieve 
successful results with five different TC7Os. 


This modification could likely be accomplished with Wyman 
Research transceivers or use of other HiDes standalone DVB- 
T transmitter/receivers. 


*NOTE: The APM-16 measures average RF power for digital 


waveforms but in this case does not provide the appropriate 
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KE8QR on-the-air with the host TC70/DVB-T system 


accuracy for actual/accurate RF power measurements of the 
DVB-T signal’s complex waveform. To that end, a spectrum 
analyzer is a way to determine whether the DVB-T signal is 
driving the amplifier into its non-linear region (creating 
spectral regrowth) and wattmeters such as the Bird APM-16 
can be used to determine relative power level changes in 
concert with employment of a spectrum analyzer. 


Re-publication of CQ-DATV magazine material is encouraged 
as long as source credit is properly given. 


“Reprinted by permission” material must have 
the original publisher’s/authors permission. 
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A logical add-on after host-transceiver conversion is 
the addition of a “D2 Transmit” front panel light! 
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Video recording goes digital 


Written by Trevor Brown G8CIJS 


I think this might be my last VTR article as I have covered 
the development of Quadruplex, through C format and onto 
component formats. What happened next was the inevitable 
step - VTR went digital. 


Lets not get embroiled in the “O” and “1’s”, it happened, but 
lets look at the plus side. Its still tape and tape has a bad 
habit of particles of oxide detaching from the mylar base and 
causing drop outs. We came up with a solution right back in 
the quad days, sample the rf envelope and if a loss is 
detected fill with the line before, (needed fiddling with for 
PAL) but it was possible and improvements came along and 
this process improved with every format change. 


When digital arrived it was decided to shuffle the pixels 
around in a field store before recording the picture and 
shuffle them back in replay, so an oxide dropout would be 
distributed around the screen as small pixel size 
imperfections, rather than large one or two line splashes. 
This apparently made them easy to repair. 


It was so good it was hard to evaluate a tape, so some 
machines had the ability to switch out the shuffle and 
compensation so the tape could be evaluated. A little bit of a 
pain but there was, in reality, little or no time being spent 
evaluating old tape, so it was seldom used. Tape dropout was 
almost non existent and the dropout compensator became 
digital error correction and error concealment. What you 
recorded was what came back. A video replay and tape 
copies looked just like the original, although the error 
correction and error concealment may have had to work 
harder as we copied the copies, but as nobody complained 
we just got on with it. 
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The other rather clever thing that was part of this move to 
digital was the head arrangement. If you cast your mind back 
to quad and its spinning head there was no video confidence 
head, but it had an audio confidence head, so you could 
check the audio was being laid down and as for the video, 
well just keep your fingers crossed and spot check the end of 
your studio recordings if time permitted. 


When we changed to C format, this reversed we had a video 
confidence replay head but no audio confidence replay, so 
pictures could be seen about a third of a field after they were 
recorded, but the audio was a keep your fingers crossed time. 
Digital and somebody had a really good idea to put the 
confidence heads before the write heads, so you could 
monitor what you were about to overwrite! Sorry I am sure 
you are reading that again its not a typo, you can read what 
you are just about to overwrite, so how does that help a 
studio recording session? That’s an easy question and the 
answer is it doesn’t! 


=r 


D3 digital video recorder equipped with read before write 
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Personally I did not care as I was now working as a video 
tape editor and where I was this was the best idea anybody 
had come up with since the concept of video recording. In 
editing you could only cycle a machine from replay into 
record and it looked like a vision cut. If you wanted to mix 
you had to make a copy of the end of the recording run it in 
sync, edit to the copy and then mix to a third machine. This 
was time consuming, required three machines and all the 
necessary control to get every thing in sync. 


If the read head comes first and is passed through a delay 
line to compensate for it being in a different physical position, 
you could mix by going into a mode where it would re record 
from the read head and then you could mix through to a 
second machine - no sync problems and really easy to 
control. 


Read before write was here and at first it overtook the edit 
controllers that would not let you cut to the same a machine 
as you were recording from, obviously a mistake and could 
not be selected. The work around you saw in every edit suite 
was to patch a record machine up as a another source on the 
vision mixer and mix to that. The edit controller thought it 
was something like a caption generator and allowed the mix 
and providing you had the pre read enabled everything was 
good. If not then your were speeding towards a disaster, but 
software revisions were on the way. 


When they arrived, I was seated in front of a Sony edit 
controller (BVE 9100) and was taken aback by how good the 
revisions were! Select mix to record and it would 
automatically switch pre read on, and let you proceed. Idiot 
proof or not? Well almost. It worked for both video and audio 
and caption inlays. 


The thing you had to remember was yes the EDL (Edit 
Decision List) would recall pre read edits, but they could not 
be repeated as the material had been overridden. 
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If the director decided to pull a 12 frame mix 24 frames early, 
it was ok, if they wanted it a tad later, well there was some 
repair work to do in the form of an invisible edit or remake 
the scene from an earlier cut before proceeding. 

The suite I was running used Panasonic D3 machines and 
they were really rather good, yes it was PAL, but the digital 
path was really picture friendly and multi generations were 
not a problem, but you were locked into 4 by3 pictures. 
Panasonic also had D5 component machines and they could 
be exchanged from another suite if required and these were 
component and hence wide screen was possible. It was back 
to cut editing as the Grass Valley mixer was PAL and could 
not be used. 


Never got my hands on the machine before the D3, the 
Panasonic D2, but there were rumours that the read head 
was not timed correctly so that the pre read was not useable. 
May have just been a set up problem, but for me it came 
alive with D3, with one exception, and that was digital effects 
which because the machine had frame storage that 
introduced propagation delays, so mix and key were fine, but 
if you needed a digital effect its was back to making a copy 
and a three machine requirement. You cannot win them all, 
but NLE (Non Linear Editing) was on the way where 
everything is sucked into a computer and the hardware of 
vision mixers and digital effects generators, along with 
caption generators, was replaced by software. 


We are probably all more familiar with NLE editors. We have 
looked at several solution in CQ-DATV and will no doubt be 
looking at more in the future, but it will always be soulless 
video editing, nothing will ever replace the machines bursting 
into life under keyboard control. For me linear editing rules 
and probably still did for quite a while on events which just 
did not have the time to digitise everything before editing. 
But then tape was about to disappear and footage started to 
turn up on a chip already digitised. 
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TV Propagation - Part 7 


(basic equations) 


Written by Jim Andrews, KH6HTV 


SV" De 
KH6HTV 
& AAGBTYV 


> HOULOER, CO 
OM79x 


CHEYENNE, WY 
ON7inb 


g3cm, 1243MHz2, OVG.T, 3 Walls 


19 July 2018 


Fig. 1 High-Definition, Digital, Amateur Television — 
Confirmation photo showing a TV image received over 
a distance of 77 miles using a 23cm, 3 watt, DVB-T 
transmitter 


I am often asked the question by other hams. “How far can a 
ham TV signal go ?” Fig. 1 above is a good example of long 
distance DTV DX. My typical response is “Line-of-Sight”. If 
you can see the other location, chances are good that you 
can get a TV signal to it. This has been borne out by many 
years of experience in ham TV. As opposed to very high 
power TV broadcast stations, DTV hams are typically running 
QRP level, low power ( < 10 watts ) and our signals just don’t 
have the oomph to get much energy diffracted over and 
around path obstacles. 
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For line of sight, UHF and microwave propagation, there also 
becomes the question of “Where is the radio horizon ?” If we 
lived on a flat earth, the answer would be infinity. Columbus 
proved that idea wrong. Because we live on a spherical earth 
( radius = 6370 km), the curvature of the earth limits our 
horizon. It effectively puts a “hump” in the middle of our rf 
path. The line of sight horizon is set by pure geometry. Note 
this may not be your personal optical line of sight set by the 
resolution of your eyes, even using binoculars. The distance 
to the horizon is set by our observation height (or antenna 
height) above ground level. It is given by these equations: 

- optical distance (km) = 3.57 * V height (m) - or - in miles 
~ 1.23 * V height (ft) 


The radio horizon is actually a bit further than the 
geometrical horizon. The refractive effects of the atmosphere 
cause a bit of bending in the radio waves and will push them 
typically about 15% further.. 

- RF distance (km) * 4.12 * V height (m), RF distance 
(miles) + 1.41 * V height (ft) 


However, these atmospheric effects are totally dependent 
upon local weather conditions. In extreme cases, strong 
ducting might occur sending our RF waves far beyond the 
predicted RF horizon, while severe local storms might drop it 
back dramatically. 


A few quick examples are: 5’ => 3.2 miles, 30’ => 7.7 miles, 
100’ => 14 miles, 1000 ft => 45 miles Adding antenna 
height at the receive site, we add the numbers for the two 
heights. For example transmitting from an automobile with an 
antenna height of 5 ft. to a remote base station with the 
antenna on a 30 ft. tower, the radio horizon = 3.2 + 7.7 = 11 
miles This calculation really only works over really flat terrain. 
On a large lake or the ocean, we do have such a flat surface. 
Obviously either putting up a higher tower or finding a high 
hill or mountain top works wonders. But of course, this is not 
news to us hams ! 
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We have been doing that since the early radio days of 
Marconi. 


So after determining our radio horizon, the next issue to 
contend with is RF Path Loss. Path loss is the natural 
phenomena of radiating a certain amount of power but this 
power, again due to spherical geometry, gets spread equally 
over an ever expanding globe as it propagates away from the 
source. Thus the power density in Watts/m2 gets much 
smaller the further we get from the source. The formula for 
free space path loss based upon this geometry alone is: 

- Free Space RF Path Loss(dB) = 20 * log10 (f in MHz) + 20 
*log10(D in Miles) + 36.6dB 


Note in this equation the frequency dependency. The 
frequency effect in this equation is due to the inclusion of the 
transmitter’s wavelength with the assumption of using a 1/4 
A antenna. The actual wave propagation path loss expressed 
in power density ( Watts / m2 ) is not dependent upon 
frequency. 


In the above equation, for example, going from 70cm to 
23cm bands we suffer about a 10 dB hit in path loss. A few 
quick calculations will give you an appreciation of the 
importance of path loss. As an example, for the 70cm band 
(430 MHz) we get: 0.1 mile => 69dB, 1 mile => 89dB, 10 
miles => 109dB, etc. 


To determine the best case situation for a particular rf path 
we need to include all of the major rf components. 
Calculations are done easiest in dB with power levels 
expressed in dBm and antenna gains expressed in dBi. To 
determine the power input into the distant receiver, we need 
to know: 

- Rcvr Pwr(dBm) = Trans Pwr (dBm) - Trans Cable Loss (dB) 
+ Trans Ant Gain (dBi) 

- -RF Path Loss (dB) + Revr Ant Gain (dBi) - Rcvr Cable Loss 
(dB) 
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As an example using this calculator, let’s enter the 
parameters of a typical 70cm ham ATV station: 

- Transmitter Power = 5 watts (+37dBm) Cable Loss = 1dB 
each end 

- Yagi Antenna Gain = 11dBi each end 

- Desired Receiver Power = -65dBm (40 dB s/n, P5 for 
analog, VUSB-TV) 


The calculator gives the answer of 43 miles for pure, 
unobstructed, free space, line of sight path. The theoretical 
results really only apply for outer space applications. In the 
real, terrestrial world, we encounter a lot of other obstacles 
and we would never achieve this ideal. In the fall of 2011 and 
again in Sept., 2016, several Boulder, Colorado area TV hams 
have run TV propagation field trials. See Application Notes, 
AN-3 [1] and AN-32 [2] for details. We made measurements 
of the actual received signal strength in dBm. 


One observation that stood out was “Over very clear, line-of- 
sight paths, even with directional antennas, where multi-path 
was not a major issue, the actual path loss was typically 5 to 
15 dB worse than the calculated, theoretical path loss.” For 
obstructed paths, even more loss was typically encountered. 
Thus the likelihood of our ever experiencing just free space 
path loss is extremely rare. 


The above equations were for ideal, unobstructed, line of 
sight situations. What can limit us in the real world ? Lots of 
things including: ground reflections, vegetation, tall buildings, 
urban building clutter, hills, ridge lines, mountains, etc. The 
absorption by vegetation, due to water content, goes up with 
increasing frequency. I have noticed a significant difference in 
the signal strength hitting our local TV repeater between 
summer and winter. When the leaves were gone from the 
trees between my former qth and the repeater, my signal 
strength at the repeater, especially on 23cm significantly 
improved. 
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Getting over obstructions to our line of sight path involves Gaussian Channels 


diffraction which can introduce considerable extra dB loss. 
Most of the rest of the losses result from Multi-Path. This is 
reflected waves from other objects which arrive at the receive 
site later in time and can cause standing wave patterns in the 
receive signal which at certain frequencies might totally null 
out the desired direct path signal. Another perturbing effect 
can be “Doppler” shift due to moving objects disturbing the 
various multi-paths. 


A pure, free space, channel is called a “Gaussian”. It is very 
rare in a terrestrial environment. If there is a direct line-of- 
sight path, but also multi-path signals arriving at the receive 
antenna, then this is called a “Ricean” channel. If there is no Rician Channels 


direct line-of-sight path, but multi-path signals arrive at the 
« ) f 


receive antenna, this is then called a “Rayleigh” channel. See 
Fig. 2. Each type progressively degrades the channel 
performance and leads to more path loss. 


Are there computer programs available to help us predict the 
anticipated rf path loss for a particular path. The answer is 
“Yes”. Parts 2 & 3 in this series will discuss this further. This 
series of papers is based upon my application note, AN-33a 


[3]. 


References: 


Rayleigh Channels 


1. “Field Trials Comparing VUSB, FM, DVB-S & 64-QAM 
Television”, Jim Andrews, KH6HTV Video, Application Note, 


AN-3a, Sept. 2011, 4 pages 

2. “Boulder, CO - DTV/ATV Repeater Coverage”, Jim Andrews, ( )) 
KH6HTV Video, Application Note, AN-32, Sept. 2016, 10 

pages 


3. “TV Propagation”, Jim Andrews, KH6HTV Video Application 
Note, AN-33a, Oct. 2016, 12 pages 


(note: all KH6HTV Video application notes are available to be 
downloaded in .pdf format from ) 
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Summary of Mid-Atlantic ATV Meeting 


March 9, 2019 


Written by Dan Rapak WA3ATV 


Mid-Atlantic ATV is a coalition of ATV repeater owners, hams 
interested in constructing ATV repeaters and hams generally 
interested in this aspect of amateur radio. As the name 
implies, members are from the various states that make up 
the Mid-Atlantic region of the US. A strategic planning 
meeting of sorts took place this afternoon at Hoss’ Restaurant 
in York, Pennsylvania. The meeting was held with an eye 
toward the future of this branch of our hobby, including the 
possibility of linking ATV repeaters in the region together. A 
great deal was accomplished! 


White Rock Remote Receiver 


Results from the remote receiver our group has at the White 
Rock, PA tower site (with video viewable via the web) were 
discussed. There has been an issue where, under certain 
signal conditions, the receiver will hang up and become 
stupid. When this happens, someone needs to physically go 
to the receiver to reset / power cycle it as there is currently 
no way to reboot it via the web. 


This is a relatively remote site. It might be many days before 
someone is able to go to the site, and so Jeff Elliot (W3JVU) 
is going to supply an Internet controllable power switch that 
will permit us to do a hard reboot via the web when 
necessary. 


The receiver is currently connected to a directional antenna 
as that particular antenna was already in place on the tower. 
It was felt that more testing should be done with an omni- 
directional antenna. That change out can be made with an 
antenna yet to be determined as weather conditions improve. 
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Rib-Cage Antenna 


Dave Stepenowski (KC3AM) and Vince Vitullo (N3BFZ) 
brought along a new, omni-directional, horizontally polarized, 
rib cage antenna they had constructed. Dave has been using 
a similar model at his Ebright, Delaware ATV repeater for 
some time. Vince did the physical blacksmithing on this one 
and did a great job! What remains is to tweak the antenna’s 
matching transformer. To that end, yours truly brought the 
antenna to the home QTH in order to sweep it out with a 
return loss bridge to see where things stand and possibly 
make adjustments. We'll see how that goes. 


Results of Our First DTV Beacon Transmitter 
Test 


Tests of the beacon transmitter which had been located at the 
WA3ATV QTH near Summerdale, PA are complete. Rich Reese 
(KR3EE) performed field reception tests at multiple locations. 
In a previous life, Rich performed field testing for a cellular 
company and so had his test procedures down pat. Rich did a 
super job! Many thanks for all the timeand effort he put in on 
behalf of our group! The bottom line of the tests is that Rich 
found that the actual field test results tallied very closely with 
coverage predicted by the Radio Mobile software modeling 
our group has been using. 


This will hopefully reduce the number of field locations that 
need to be tested for future beacon tests at other locations. A 
discussion of the next location for beacon transmitter tests 
ensued. Based on the Radio Mobile propagation modeling, it 
is hoped that we can obtain permission to place the beacon at 
the Cornwall, PA repeater / CPIN microwave relay site. This 
site is a stone’s throw from the former location of the 
Cornwall analog ATV repeater which has since gone dark. If 
Dave's rib cage antenna can be tuned up in time, the hope 
would be to use it as an omni-directional antenna for the next 
beacon test. 
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Repeater Antenna Polarization 


The question of standardizing the polarity of DTV signals 
came up. The pros and cons of each mode for our application 
were discussed at length. Ultimately, the group unanimously 
decided to use horizontal polarization for repeater outputs. 


Advantages include the inherent isolation from interference to 
/ from vertically polarized voice repeaters and compatibility 
with U.S. over-the-air broadcast television. The biggest 
obstacle is the need for omni-directional, horizontally 
polarized antennas at the repeater sites. 


The off-the-shelf pickings are rather slim and leave 
something to be desired in terms of performance. It is hoped 
that Dave's rib-cage antenna will provide a solution, hence 
the desire to use it in the next beacon test. 


It’s important to note that only the repeater sites themselves 
require the horizontally polarized, omni-directional antennas. 
Thus, only a few such antennas will be needed. Individual 
hams accessing a repeater will all be using directional 
antennas and therefore have multiple, readily available 
antennas to choose from. 


Frequency coordination 


The group reached the conclusion that it would make sense 
to coordinate a common output frequency for all repeaters in 
the region, with input frequencies coordinated by the 
individual repeater operators as they see fit based on local 
operating practices and conditions. 


Given the antenna systems and power levels we will be using, 
the terrain and predicted coverage plots from various active 
and potential repeater sites, it is unlikely that one repeater 
will interfere with another. 
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In addition, with COFDM modulation in use for both DVB-T 
and ATSC 3.0 it will eventually be possible to operate linked 
repeaters as a SingleFrequency Network (SFN) that would 
allow the signals from multiple repeaters to augment rather 
than interfere with one another. 


Finally, the use of a common output frequency will allow 
much more efficient use of valuable ham radio spectrum and 
(hopefully) make frequency coordination an easier task. 
Power Amps 


Rich Reese has also done a fair amount of research into the 
availability of power amplifiers that might be suitable for DTV 
use. The issue of course is the need for an absolutely linear 
amplifier since any sort of phase distortion will corrupt a DTV 
signal. This eliminates the use of Class B or Class C 
amplifiers. 


Rich has found a number of amps on the web that are 
allegedly suitable for digital voice use. Whether they would be 
linear enough for application in the DTV world is another 
matter. However, Rich did purchase surplus power amp 
modules from a decommissioned DTV broadcast transmitter 
that might serve as a PA. He also purchased a lower power 
linear amplifier that could be used as an IPA to drive the PA. 


He will keep us informed on how his experimentation 
progresses. 


Status of ATSC 3.0 Deployment 


The status of deployment of the new ATSC 3.0 standard for 
over-the-air broadcast television here in the U.S.A. was 
discussed. This is similar to DVB-T in that both use COFDM 
modulation. However, ATSC 3.0 uses an IP based data 
protocol that more easily supports simultaneously connecting 
consumer devices to the web for interactive television 
programming. 


Page 33 


ATSC 3.0 is also more spectrally efficient, so much so that it 
can transmit full motion 4K images over the air in a standard 
6 MHz U.S. television channel. 


It was learned that Sinclair Broadcast Group will be 
partnering with Nexstar Broadcast Group to facilitate the 
rollout of ATSC 3.0. These are the two largest TV station 
group owners in the U.S. and own several stations here in the 
Mid-Atlantic region. Such partnerships are necessary for the 
transition from ATSC 1.0 to ATSC 3.0. During the transition, it 
will be necessary for two stations to broadcast their 
programming on one ATSC 1.0 transmitter while the second 
transmitter is being converted to ATSC 3.0. 


Surprisingly, Sinclair expects to have more than thirty (30) 
ATSC 3.0 stations on the air by the end of this year! This is a 
much faster rollout than most people would have predicted. 
This means we will likely be seeing ATSC 3.0 television 
receivers on store shelves and in Internet stores much sooner 
than expected. Sinclair is pushing hard for the new format as 
they view the interactive aspects of the system as a whole 
new revenue stream. 


What does this mean of those of us interested in amateur 
DTV? If a repeater transmits using the ATSC 3.0 format, 
hams will be able to use consumer TV sets to receive the 
signals, similar to the situation we had in the analog NTSC 
days. 


To facilitate the rollout, Sinclair is also involving itself in the 
hardware end. They will be partnering with manufacturers to 
build and distribute low cost converter boxes for existing TV 
sets as well as dongles that will permit reception on smart 
phones, notebook computers and desktop PCs. It is unknown 
at this point whether these devices will be capable of 
receiving ATSC 3.0 / COFDM modulation on cable channels or 
not, but if this proves to be the case, it will be possible to 
tune these consumer devices directly to the 70 cm ham band. 
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An immediate question is, what does this mean for hams in 
the U.S. that already have an investment in DVB-T, DVB-S or 
analog equipment? The answer is, not much. ATSC 3.0 does 
not make other formats that hams are currently using 
obsolete. If anything, ATSC 3.0 simply adds to your tool belt. 


A repeater may transmit using ATSC 3.0, but that repeater 
can still receive whatever format is in use in the area in its 
input(s.) Just as it is possible to receive analog video ata 
repeater and re-transmit it as a DVB signal, it will be possible 
to receive DVB-T, DVB-S, ATSC 1.0, VSB, FM-TV or any other 
format and re-transmit it as ATSC 3.0. 


Repeater owners would be free to accept whatever signal 
formats on their inputs they choose based on their particular 
local practices and preferences. 


501(c)3 


There was brief discussion about the merits of making 
MidAtlantic ATV a 501(c)3 tax exempt organization which 
would allow companies and individuals to donate equipment 
and/or funds with tax benefits for the donor. It was decided 
that we are not yet at that point. 


In the meantime, should any opportunity to accept such a 
donation present itself, the donation could be made by way of 
one of the 501(c)3 clubs affiliated with our coalition. 


Join the MidAtlantic ATV group’s page at 


https://groups.io/g/MidAtlanticATV to keep abreast of future 
developments. 
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First published in issue 9 


Written by Trevor Brown G8CIJS 


Back in DATV5 I reviewed Vmix software for a multi camera 
shoot for either streaming or on site recording, that was 
version 10 and version 11 is now with us. There is still a free 
download of this new version and 
it has grown a lot more features, but the main one is Tally 
Lights. 


9G vic Basic - 11.0.0.66 x64 


VideoVault 


00:00:05 / 00:00:05 / 00:00:00 
0 


Restet 


ContemporaryStudio Camera Setup 
joo it 


VideoVault —— 


— 


ae ceed aes 


The USB control of separate Tally boxes, that can be fitted to 
each camera is still possible, but on version 11, they have 
gone one step further and added tally lights that work by 
Smart Phone or Android Tablets. 
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If you are televising an event and want to get the best shots 
then you need to man the cameras and each camera operator 
needs to know when he is on air or more important, not on 
air, so he can compose his next shot, and until now this has 
involved pulling in extra tally cables and all the associated 
problems, with Version 11 you can use Smart Phones or 
Tablets over the WI FI with one provision, the smart phones 
or Tablets must be on the same WI FI as the PC running the 
Vmix switching software. I must stress the Vmix PC must be 
linked via WI FI and connect by LAN to a router with WI FI is 
not sufficient. 


Another added feature is that any one of the Smart Phones or 
Tablets can also work the vision switcher which is very handy 
if you are short on Crew. 


This would enable one man operation of both a camera and a 
switcher, so a wide unmanned camera could be selected while 
the shot is composed on the second manned camera and 
then switched on line by that operator. 


<— C@ [} 192.168.0.6:8088 


=== Apps Ga@ BBC iPlayer - iPlayer... CQO-DATY 


The remote screen is shown here, select the indicated icon to 
obtain this display. To switch a camera select it on the Yellow 
matrix and the select Cut or fly, (if you must) to make the cut 


on the green matrix, it could not be simpler. 
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The green matrix shows which camera is on line so you know 
if it is safe to compose a camera shot. You have all the 

controls of the main switcher in your hand, you can even 
select clips on the Vmix PC's hard disc and play them in. 
Is it difficult to set up ? well this is Vmix and I have yet to 
find any software as friendly to use. 


Tally Lights 


Shostcuts 


Note: Some changes require @ program restart 


Tab down to Web and select web 
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Display ¥) Enabled 


Outputs : 8088 


Options 


Performance 


| Recording 


External Output 
Audio 


Wi e b 


Enable web and browse up the address shown on your Smart 
Phone or Tablet 


Any problems visit http://www. vmix.com.au/help11/ 


This really has to be the best addition to some already 
winning software, that is available free with a limited range of 
inputs and standard definition, no watermarks and with 
reasonably priced upgrades that allows more sources. It 
works well with, Adobe live stream for Internet streaming and 
it really comes highly recommended for any live multi camera 
event and now with the Smart Phone hook up it just got 
better. 


So far I have tried it with an old iPhone and an iPad sorry I 
did not have an Android tablet to hand to test it, but I have 
no reason to doubt it will not work. 


All we need now is a DATV transmitter that will interface to 
Vmix particularly the ones that use in computer Mpeg 
compression, surely the Vmix stream can be intercepted and 
connected to the coder input. 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


Ss. 


| 
I ; 


———— © « 


ft = 5 ae 


©- Pro Micro oO 


Followed all over the world 


. 7 r z 
= "4 


a, 
. 
» 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 3a) 
S23 FI532 


be) 4 -21i% 


Want to be notified when issues of CQ-DATV are published? 2 - — 
Join our mailing list. . aty 
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Editorial 


Welcome to issue 71 of our electronic ATV magazine. 
In this issue 


Trevor has delved a little deeper into the Grass Valley Control 
panel and is exploring the GVG push buttons and how they 
are addressed. 


This project started back in CQ-DATV 68 when Trevor outlined 
the idea of looking at a specific surplus vision mixer control 
panel, the GVG 100, 110 and 1000 (these panels are all 
similar and interchangeable). 


In CQ-DATV 69 he powered up the unit and designed an 
Exploratory Dongle using 3 PCF 8574 port chips that allowed 
the ESP 8266 to have I2C access to the unit using ESP BASIC 
for I2C control. This was expanded in CQ-DATV 70. 


Dan Rapak WA3ATV introduces the Mid-Atlantic ATV Group. 
This is a collection of amateur radio operators in the north- 
eastern United States interested in experimenting with, and 
promoting activity, in digital television transmissions. 


At a recent gathering, one of the items discussed was a list of 
questions regarding Federal Communication Commission 
(FCC) Rules and how they might pertain to the new world of 
digital television transmissions. 


Dan propsed a number of questions to Scot Stone who is the 
Deputy Chief, Mobility Division, Wireless Telecommunications 
Bureau. Read the summary. 


TV-AMATEUR, the German language magazine issue 192 is 


now out and Klaus DL4KCK has translated two of its articles 
for us. 
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Eachine Pro DVR used at ATV repeaters for DATV. 


The article is written by Herbert Hommel DL4AWK and was 
inspired by an article in TVA 191. Herbert has ordered a 
Eachine Pro DVR. to investigate whether and to what extent 
the device is suitable for minimizing problems with the ATV 
repeater DBOTHA. 


Also from TV-AMATEUR, Herbert Hommel DL4AWK shares his 
experiences with the conversion and use of PLL-LNBs. This 
article originally appeared in TVA 189, but Herbert has run 
into thermal problems in temperatures below -20c. When the 
internal VCO moves upwards and the PLL adjusts. The full 
articles are in this issue 


Jim Andrews, KH6HTV has produced a series on TV 
propagation that started in CQ-DATV 70. The next two parts 
will discuss computer programs which allow us to easily 
compute the anticipated path loss for a particular real world 
path. 


The DATV-Express Project continues and Ken Konechy 
W6HHC reports that Art WA8RMC is “in the middle of” testing 
of MiniTiouner-Express PCBAs, the DATV receiver/analyser for 
DVB-S/DVB-S2. At the time of writing all parts had been 
received except the NIM tuners. The Chinese celebrations and 
small manufacturing issues have delayed the shipping. 


Rudi Pavli¢, Stefan and others have provided some useful 
links and information for DATV receivers and transmitters for 
Es’Hail2. 


Gary Sutton WB5PJB looks at Video Transmission Using IP 
with off-the-shelf Devices. 


IP cameras make convenient tools for checking our property 
from anywhere in the world where Internet access is 
available. 
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In public outdoor events where amateur radio is providing 
support communications, the same technology may be used 
in an ad-hoc wireless network to send live video images to a 
central command post. 


The task for hams is to setup such a network and make it 
reliable enough to handle full-motion video from one or more 
IP cameras. 


The CQ-DATV Production team 


The "Occasional bit of Nonsense" 


column 


HOW TO PROPERLY PLACE NEW EMPLOYEES 

1. Put 400 bricks in a closed room. 

2. Put your new hires in the room and close the door. 
3. Leave them alone and come back after 6 hours. 


4. Then analyze the situation: 


a. If they are counting the bricks, put them in the 
Accounting Department. 


b. If they are recounting them, put them in Auditing. 


c. If they have messed up the whole place with the bricks, 
put them in Engineering. 


d. If they are arranging the bricks in some strange order, put 
them in Planning. 


CQ-DATV 71 - May 2019 


e. If they are throwing the bricks at each other, put them in 
operations. 


f. If they are sleeping, put them in Security. 


g. If they have broken the bricks into pieces, put them in 
Information Technology. 


h. If they are sitting idle, put them in Human Resources. 


i. If they say they have tried different combinations, they are 
looking for more, yet not a brick has been moved, put them 
in Sales. 


j- If they have already left for the day, put them in 
Management. 


k. If they are staring out of the window, put them in 
Strategic Planning. 


I. If they are talking to each other, and not a single brick has 
been moved, congratulate them and put them in Upper 
Management. 


Anonymous 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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News ralaval World Round-up Converter Sat ( OSCAR-100) Uplink 


DATV-Express Project 


Production MiniTiouner-Express units are now available. Deorrow 

MiniTiouner-Express units going to the EU will shipped from 

UK. All other MiniTiouner-Express units are shipped from New assembled and tested kit from DXpatrol. 

USA. Thank you for your patience. 434MHz to 2400MHz Low Cost Up converter 100mW (or 8W) 


all mode TX uplink to Satellite 


You can again order these MiniTiouner-Express units from the 
ORDER A PRODUCT link on the www. DATV-Express.com 
website. You need to be registered and signed-in on the 
website to see the order form. The orders are processed 
through PayPal. 


The price for the fully-assembled and tested MiniTiouner- 
Express assembly is still just US$75 + shipping. * Shipping 
cost to the European Union is US$ 24.00 including the VAT. 
* Shipping cost to US is US$7.00 * Shipping to other world- 
wide countries is US$35.00 


You can place your orders today. The plan is to have shipping 
begin from UK for EU countries by Thursday, April 25. 


73...de Ken W6HHC 


Specs 


Input IF 434 Mhz 

TX output 2400MHz 

TX Power 100mMW 

Spurius Emissions 40dBs 

Image rejection 60dBs 

Input Maximum Power 5W (adjustable) 


Also available to read on ISSUU 


https://issuu.com/cq-datv/docs 
Source: http://www. dxpatrol.pt/index. php/kits 
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Grass Valley Mixer Conversions - Part 4 


Written by Trevor Brown G8CIJS 


In this issue I would like to look at the GVG push buttons and 
how they are addressed. Can I first sum up where we are so 
far. 


In CQ-DATV 68 I outlined the idea of looking at a specific 
surplus vision mixer control panel the GVG 100 and also the 
110 and 1000 (these panels are all similar and 
interchangeable). 


In CQ-DATV 69 I powered up the unit and designed an 
Exploratory Dongle using 3 PCF 8574 port chips that allowed 
the ESP 8266 to have I2C access to the unit. 


In Issue 70 I refined the process to controlling individual 
lamps. I used ESP BASIC for my I2C control. This might not 
be everyone's choice, but I am not a software guru and when 
pushed into that world my choice of tools might be a little 
non standard, but never the less it works and allows me to 
straddle the line between software and hardware. 


Once we have the hardware mapped we will be producing 
some custom software to drive modern software mixers like 
Vmix. 


Another problem has arisen in that I produced a table of 
connections for J2 and J3 these are IDC connectors and the 
pin numbering in the GVG mixer panel differs from the norm. 


The IDC standard is to put the odd number down one row 
and the even numbers down the other row. These plugs are 
usually connected with ribbon cable. 


D connectors also are produced in a format that can be 
connected to ribbon cable, but they number the pins 
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differently, the problem comes when you connect a D 
connector to an IDC using ribbon cable. To this end the three 
connectors J1 J2 and J3 inside the panel have adopted D 
numbering and the numbers are silk screen printed along 
side. 


The problem was discovered by Mike G7GTN when he laid out 
the I2C dongle PCB and found it adopted the correct IDC 
standard not the DB standard which allows DB and IDC 
cables to be mixed. Thanks Mike, I understand a new PCB 
design is now underway. 


Conventional 
Pin Numbering 


DB25 
Pin Numbering 


IDC Pin Numbering for conventional and DB 
numbering 
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I have explained how the lamps are addressed and explained 
that this was not an ideal configuration as illuminating a lamp 
in the PGM bank could clear a lamp in the key bank (they 
share a common latch). Another problem is the hardware will 
not allow the processor to read the state of any of the lamps, 
these short comings were solved in the original MC 6801 
processor by a soft map that stored the state of the lamps 
and the positions of all the analogue pots. This enabled the 
software to update say the PGM bank and to modify the 
commands by including a command to illuminate any lamps 
that stood to be extinguished by a latch refresh process. 


Our software will have to do the same and provide soft 
images of the latches that can be read and manipulated to 
retain wanted pushes and clear any unwanted, E.G. previous 
selection. I have called them groups where one button will 
light and all other buttons in the same group will be cleared. 


The push buttons suffer from the same multiplex 
arrangement as the lamps only there is one saving grace all 
push-buttons are momentary contact, with no latching, so 
they can be scanned and read, less of a problem than was 
presented by the lamps which have latched storage and no 
way to read their state. 


The buttons are mounted on two PCB's the majority are on 
the larger horizontal board which controls all the video 
switching, keys and mixing along with the manual mix 
paddle. 


The smaller board at the top is connected by an IDC 
connector called J1 and has the wipe pattern selection, key 1, 
2 and DSK selection and the auto transition rate. I have no 
documentation of this panel in my possession so I will restrict 
all my descriptions to the main board, but if anyone has and 
drawing of this secondary control panel then please get in 
touch. 
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The following programme will allow the buttons to be 
explored, do not run it, instead use the debug option and run 
the programme in this mode, this is slightly slower, but not a 
problem as it shows more. 


The programme will pause whenever a button is selected, this 
will indicate it is working and allow you to note down the BS3 
position as scanned by Port 3 and the Port 4 read data which 

again is in decimal as we are using BASIC. 


" GVG Panel 
let PRT1=63 ‘control port 
let PRT3=61 ‘address 
let PRT4=56 ‘data bus 
i2c.setup(4,5) 
‘gosub_ [lamp test] 
gosub [clearlights] 
i2c.begin(PRT1) 
i2c.write(61) 
i2c.end() 
i2c.begin(PRT4) 
i2c.write(255) 
i2c.end() 


‘control port 
‘scan buttons 


‘data bus 


Do 
for B=0 to 6 
i2c.begin(PRT3) 
i2c.write(B) 
i2c.end() 
i2c.requestfrom(PRT4,1) 
d = i2c.read() 
i2c.end 
let e = val(d) 
not be needed 
next B 
if e< 255 then delay 9000 ‘' button pressed 
Loop until 0 
end 


‘address port 
‘scan buttons bs2 low 


‘change to a value might 
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GVG 1000 Panel 


We need then to think about groups and button functions, 
remember we have software control and any button can be in 
any group. It is likely we will not ever be driving a GVG mixer 
again, so we have in effect a button box and one that we 
hope we can customise some of the functions. I have in my 
mind some of the buttons could be assigned to LANCS control 
and either move a camera under this protocol or something 
more home grown, but that is all in the future. 


AMlogle if yooo 


If you note down all the pauses of the debug routine, you can 
map out the address of each button press. The buttons need 
grouping Key, PGM and PST are obvious and only one of each 
group can be illuminated at once. The other buttons can be 
grouped and the GVG grouping may not be ideal as you are 
going to use the panel to drive something other than the 
original panel for now let’s concentrate our efforts on the 
three banks. 
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DSK MIX 


191 FIB 


DSK PVW 


ASPECT 
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The Button Map 
The Button Map 


We have a routine that will check for button press and reveal 
it as a Port 4 read or as a BS column when the data pauses in 
debug, we can read them, but electronically sorting them can 
only I think be done by a let statement for each button. Yes 
that 30 lines of code just for the three banks. 


The memory for the key presses will be 8 variables (one for 
each latch) so we can update a button without clearing one 
from a different bank (remember the layout of the latches). 


It’s important to only clear the appropriate bank push- 
buttons from each memory or soft latch, so we will only have 
one key pressed in each bank. I am unsure how much code 
will sit in the tiny ESP 8266 micro, but I will press on and see 
if I can sort the button pushes into groups and store the 
selection in memory and update the lamps for the next issue. 
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add key press to memory 


update lamp latches 


To be continued... 
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The Mid-Atlantic ATV Group 


Written by Dan Rapak WA3ATV 


The Mid-Atlantic ATV Group is a coalition of amateur radio 
operators in the north-eastern United States interested in 
experimenting with and promoting activity in digital television 
transmissions. Our core group consists of hams with prior 
experience in ATV, hams owning or interested in constructing 
ATV repeaters and hams generally interested in 
experimenting with this relatively new mode. 


At a recent gathering, one of the items discussed was a list of 
questions regarding Federal Communication Commission 
(FCC) Rules and how they might pertain to the new world of 
digital television transmissions. For those located outside the 
US, the FCC is the governmental body that licenses and 
regulates amateur radio in the United States. 


I posed the questions to Riley Hollingsworth, who as many 
readers know worked with the FCC’s Enforcement Division 
before his retirement and now represents us with the ARRL. 
Riley in turn, directed me to Mr. Donald Stockdale who is the 
Bureau Chief of the Wireless Telecommunications Bureau of 
the FCC. Today (4/2/19) I received a reply to the query from 
Scot Stone who is the Deputy Chief, Mobility Division, 
Wireless Telecommunications Bureau. Here is a Summary of 
what was learned: 


1. Repeater Timeout Provisions - There is no mandatory 
requirement for amateur repeater stations to timeout after a 
specified period. However, the control operator must have 
the ability to shut the repeater down when necessary. A 
repeater timeout function is optional, though most repeaters 
employ this function to shut the transmitter off when it is 
hung up due to interference on the input or in the case of 
long-winded QSOs. 
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2. Station Identification - Given that a station’s call sign 
can be programmed into the PSIP metadata and is therefore 
continually transmitted as a part of the digital stream and can 
be viewed by anyone with a receiver at any time, the 
question arose as to whether stations transmitting DTV 
signals were still required to make separate video / audio 
identifications at the start and end of a transmission and 
every ten minutes during a transmission. Mr. Stone 
acknowledged that the ID is always present and can be 
readily viewed, but the rules haven't yet caught up with this. 
Therefore, the normal station ID procedures still apply. It is 
important to note that this means that a DTV beacon station 
must also adhere to the station ID requirements. That’s not a 
problem when the beacon transmits a test pattern containing 
the call sign. However, should the beacon transmit a camera 
or other video source, care must be taken to insert the call 
sign as required. The call sign embedded in the PSIP is not 
sufficient at the present time. 


3. Classification of a DTV Emission - The FCC Rules 
describe several types of emissions. Three of them could 
conceivably apply to digital television signals. The question 
became, does the Commission consider a digital television 
signal to be: 


e An “image transmission” 
e A “data mode” 
e An “unspecified digital code” as described under 97.309(b) 


Again, this is a case where the rules have not quite caught up 
with the technology, but Mr. Stone feels that based on the 
intent of the rules, DTV signals should be classified as “image 
transmissions” as that is the fundamental intent. 


4. Official Emission Designations - As you know, the ITU 
established a coding system to describe various emission 
types. According to Mr. Stone, the emission designations 
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used in the Part 97 Amateur Rules do not yet sync up with e Seventh character: "F" = Video / Television signals, "W" = 


the codes currently in use for ATSC or DVB transmissions. Combination of signals (video, data, etc.) 

Therefore, he could not provide specific emission codes for An optional ” N” can be appended as an eighth character to 
the various modes and various bandwidths of digital any of the above to indicate full-color video images. Of 
television transmissions. We'll have to work this out for course, in the current day, that’s pretty much a given. 
ourselves. This isn’t a big deal. The only place this might Example: “6MO0C3F N” 

come into play would be for repeater coordination 

applications at some point in the future and perhaps not even So that’s the official word from the Commission along with 
then. some unofficial emission code stuff from me. I hope this 


helps clarify some of the US regulatory questions. 
Below is a table of what I believe would be the correct 


emission designations as I read the ITU standard. Note that If anyone is interested in learning more about the Mid- 
this is NOT a comprehensive list. I recognize that there are Atlantic ATV Group, our web address is: 

other types of modulation that are favored by groups in other 

geographical areas. This list only includes the codes of https://groups.io/g/MidAtlanticATV 


interest to our Mid-Atlantic group. 
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phase modulation 


e Sixth character: “3” = one channel containing analog 
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Written by Herbert Hommel DL4AWK 
Reprinted from TV-AMATEUR 192 by kind permission. 


The article by Klaus, DJ700, in TV-AMATEUR 191, page 9, 
made me so curious that I immediately ordered a DVR in DL. 
After two days it was in the mailbox - of course at double the 
price. The part was disassembled, intensively examined and 
survived all mistreatments. 


To be clear, the actual function as a DVR was not investigated 
and also the use as a “bluescreen killer” is of minor 
importance for me. Before I ordered further DVRs in the Far 
East, I wanted to investigate whether and to what extent the 


device is suitable for minimizing problems with the ATV 
repeater DBOTHA. 


For a better understanding I have to go a little further: 


DBOTHA was developed from the year 2000 as a pure ATV 
node, because at that time many ATVers still had the dream 
to realize a link from the coast to the Alps on a purely HF 
technical basis. 


From DBODLH in Hamburg to DBOHTG on the Hesselberg in 
Bavaria, it had already worked when 2007 much had to be 

dismantled due to the new (DFMG) user contracts. We have 
saved a lot, so that DBOTHA today still enables connections 
between more than five ATV relays. 


The core is an 8/6 A/V matrix, Lechner Uni2 remote 
controllable via DTMF and network, a 9x splitter for the 
preview image and an additional matrix 16/1 for four 
cameras, test images, audio test signals, measured value 
displays etc. On 23 cm we receive the digital channels of 
DBOHEX (Brocken) and the analog repeaters DBOSCS in 
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Nuremberg and DBOKNL on the Knull in East Hesse. 


On 10 GHz we receive DBOSHL in Suhl, DBOTAN on the 
Wasserkuppe and DBOTVI on the GroBen Inselsberg. Besides 
to DBOSCS, switchable link lines on 10.380 MHz exist to the 
five other relays. Via the free 6th output of the AV matrix, an 
NSV stream is temporarily generated on port 8450. 


The complete description with block diagram and list of 
control commands can be found at www.dBOtha.de in the 
downioad area. 


If you know how sensitive analog video signals are to 
external voltages, level losses, pulse distortion, etc., you will 
understand that just adjusting the large number of different 
video and audio signals with amateur means can become a 


Page 11 


Fara aw ib u 


ii 
pO baleen « +O 


lit eam Let 


——— 


———- 


ia 


Eachine multiburst attenuated 


standing order. And in addition there are multiple conversions 
with the well-known quality losses. My own signal goes 
through three different BBAs, transmitters and receivers 
before it is digitized at DBOHEX, and on the way back the 
reverse game again. 


The video signal therefore has several chances of being 
degraded. 


So far I was an opponent of automatic video level controls, 
because with some only the peak-to-peak value was 
regulated, depending upon brightness the sync pulse was 
compressed or increased and the black level was changed. I 
had hoped that the DVR would be useful for a simple video 
restoration because a sync pulse is added to a noise signal. 


But now to the test results:- 
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1. Power supply 


The device works reliably between 3.6 and 6 volts. The 
changing current consumption can be inferred from a step- 
down control. The self-heating in continuous operation is 
about 50 degrees Celsius. 


2. Operation 


It doesn’t work without an SD card. The three control buttons 
can be extended to external buttons via an enclosed cable. 
The setup menu is easy to operate if you adhere to the long 
or short keying times. PAL, camera on and the picture was 
immediately visible on the monitor. Obviously no loss of 
quality and no juddering with fast hand movements. 


Switching the video resolution between VGA, DI and HD does 
not affect the output signal, but only the recording time 
displayed on the OSD. Unfortunately, the OSD does not 
switch itself off, but there is a trick. Press recording button 
“Arrow >”, LED starts flashing. Time display switches to red, 
press menu key until the OSD disappears, stop recording by 
briefly pressing “Arrow >” again. 


The module retains this operating state until the next restart. 
The audio signal is not switched through. 


3. Measurements on video signals 


The DVR was connected to a 2-beam oscilloscope, impedance 
terminated and tested with video signals of different quality. 
Even without an input signal, a standard-compliant 
synchronous pulse with color burst is applied to the output. 
Video signals with levels between 0.5 and 1.5 Vpp are 
adjusted to 1 Vpp. The control takes place gently within 1 to 
2 seconds. It will be interesting to see how the control reacts 
to radar pulses. 
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The video bandwidth was measured with different multiburst 
generators and is similarly modest as with many quad 
splitters. The 2 MHz burst is already visibly attenuated, above 
3 MHz all signals are in the cellar. However, this can also be 
advantageous for the multiple transmission of ATV signals, 
because any remnants of a sound carrier present in the video 
can no longer be transmitted and cannot lead to interference 
in the following BBA. No deterioration of the image 
transmission can be seen with the naked eye. 


Conclusion 

The small, inexpensive module is suitable for the simple 
restoration of ATV signals that do not conform to standards. 
Equipped with a backup battery, several such modules will 
soon be used in a new assembly at DBOTHA. 


Translation by Klaus DL4KCK 
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TV Propagation - Part 2 (using Radio 


Mobile to create rf coverage maps) 


Written by Jim Andrews, KH6HTV 


In part 1 of this CQ-DATV series on TV propagation, I 
discussed the basic equations used to predict rf path loss. 
The next two parts will discuss computer programs which 
allow us to easily compute the anticipated path loss for a 
particular, real world path. 


Pioneering radio propagation research was done right here in 
Boulder, Colorado, USA, in the late 50s and 1960s at the USA 
Govt., National Bureau of Standards (NBS), Central Radio 
Propagation Labs (CRPL) [1]. This pioneering work was led by 
Phillip Rice and A.G. Longley. By 1968, a computer program 
was available for making predictions of rf path performance 
based upon this research [2]. ( note: Our own Boulder DTV 
ham (2018), Roger, KOIHX, was part of this pioneering work, 
assisting in writing the first computer program. ) It is now 
today, universally referred to as the Longley-Rice propagation 
model. It is also sometimes referred to as the ITM model, or 
Irregular Terrain Model. The model works for frequencies 
above 20MHz, i.e. VHF and higher. It does not include HF, 
over-the-horizon, ionospheric effects. The model contains a 
lot of statistical estimates for the many variables, including 
diffraction and scattering from topography, urban clutter, 
vegetation clutter, atmospheric changes, etc. The results are 
not an absolute, guaranteed value, but a statistical estimate. 


Computer Programs 


There are several computer programs presently available 
which use the Longley-Rice model [3]. They include: CRC- 
COVWEB, Radio Mobile, SPLAT!, QRadioPredict, and Pathloss. 
Most of these are programs which must be installed on your 
computer along with a massive topographical data base. 
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CRC-COVWEB and Radio Mobile provide free, on-line 
calculator versions and use Google Earth maps. [4 & 5]. The 
author's only experience is with these two on-line calculators. 
My personal preference is now Radio Mobile-Online. It has 
much better spatial resolution than COVWEB and also 
provides in addition to coverage maps, a detailed point-to- 
point rf path profile analysis. The remainder of this paper will 
be devoted to using Radio Mobile-Online. 


Radio Mobile Online 


This program was written and copyrighted by Rodger Coudé, 
VE2DBE [5]. The free, on-line version is dedicated to amateur 
radio use and as such will only accept input frequencies in the 
amateur radio bands. The mathematical model is a mix of the 
Longley-Rice model, the two rays method, and the land cover 
path loss estimation. Radio Mobile first calculates the free 
space path loss. It then adds estimates for the excess path 
loss contributions from: Obstruction Loss, Forest Loss, Urban 
Loss, and Statistical Loss (typically always set to about 
6.5dB). To demonstrate this program, the coverage area of 
the new, Boulder, Colorado DTV/ATV Repeater transmitter will 
be used [6]. Comparing Radio Mobile’s point-to-point 
predictions with the results from actual, mobile, field 
measurements has shown good agreement. The TV repeater 
coverage maps also correlate well with the field 
measurements [7]. 


Input Parameters 


Radio Mobile [5] requires one to input to the on-line program, 
all of the following system parameters: Transmit Antenna 
Type, Gain, Height, Azimuth and Tilt; Transmit Coax Line 
Loss; Transmitter Frequency & Power; Receive Antenna Gain 
and Height; Receive Coax Line Loss; and Receiver Sensitvity 
Threshold. 


For the calcuations, the following other parameters also need 
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to be specified: Required Reliability (70% - default); Strong 
Signal Margin (10dB - default, adjustable as desired); Strong 
Signal map Color (light green - default); Weak Signal map 
Color (light yellow - default), Opacity (50% - default); Max. 
Range (choices are - 10, 25, 50, 150, 200, 250 & 300km); 
Resolution { choices are low (601x601), med (1001x1001) or 
high (1668x1668 pixels)} & selection of using either or both 
“land cover” and/or two rays modeling. 


Receiver Sensitivity 


The value used for sensitivity is strongly dependent upon the 
receiver bandwidth and type of modulation used. The receiver 
noise floor is set by the laws of physics and is a function of 
the receiver noise temperature. 


The noise power is given by: Pn = KTBW, where K is 
Boltzman’s constant (1.38 x 10-23 J/oK), T is absolute 
temperature in Kelvins, and BW is the receiver bandwidth in 
Hz. 


For typical bandwidths, at 290°K (room temp.), the results 
are: (CW) 300 Hz => -149dBm, SSB 2.4kHz => -140dBm, 
FM (15 kHz) => -132dBm, Broadcast FM (200kHz) => 
-121dBm, TV (6 MHz) => -106dBm. 


The noise figure of a receiver then adds additional noise. Just 
from these numbers alone, it is seen that the coverage area 
of a TV repeater vs. an FM voice repeater with similar output 
powers and antennas will be dramatically different. 


Lab measurements which I have performed on TV receivers 
using various modulation methods typically gave sensitivities 
in the -90 to -100dBm range. However, for all analog 
receivers, signals at these levels result in extremely poor, P1 
to P2 images. For digital TV receivers, with the digital cliff 
effect, it is either a perfect P5 image or none at all. 
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The cliff effect width is typically about 1dB, with pixelization 
and/or freeze frames occurring at threshold. Typical receiver 
sensitivities are listed in Table I below. Adding a low noise, 
pre-amplifier typically improves these values by about 3 to 
6dB. 


Table 1 - TV Receiver Sensitivities 
Modulation Pi P2 P3 pa PS 


VUSB-TV -94dBm -88dBm -80dBm -74dBm -60dBm 
FM-TV -100dBm -95dBm -93dBm -89dBm -84dBm 
DVB-T QPSK na na na na -95dBm 
DVB-T 16QAM na na na na -90dBm 
DVB-T 640AM na na na na -82dBm 


Note: data in this table comes from references [8, 
9&10] 


For the Sept. 2016, mobile field survey [6] of the new 
Boulder DTV repeater in the DVB-T, QPSK mode, I never was 
able to receive any pictures with receiver signal strengths 
less than -92dBm. This was while using a low noise pre-amp 
in front of the DVB-T receiver. Thus, for my calculations of 
repeater coverage maps, the threshold was set to -92dBm. 


RF Coverage Maps 


Radio Mobile can generate very detailed maps showing the 
coverage area of a transmitter. See Fig. 1 for an example of 
such a map. The on-line version of the program only allows 
one to plot two different rf levels. The master program which 
needs to run on your own computer is capable of plotting a 
rainbow of colors denoting many different rf levels. The 
computed results are overlaid onto a Google Earth map or 
aerial photo. Radio Mobile generates these maps by 
performing a point-to-point path profile analysis for each and 
every pixel within the designated max. radius. The pixel 
resolution in meters is dependent upon the selected 
resolution (low, med. or high) and max. radius in km. 
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Fig. 1 above shows the rf coverage area of the Boulder, 
Colorado, 70cm, DVB-T repeater, (from it’s new, 2018 
location) as predicted by Radio Mobile. The yellow shaded 
areas are the “weak” signal areas with signal strengths of -90 
to -80dBm. The green shaded areas are the “strong” signal 
areas with signal strengths > -80dBm. Actual mobile field 
surveys have verified this map. 


The photo shown previously in Fig. 1, Part 1 of this series is 
documentation of a successful, DVB-T, DXpedition to the 
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HeHTV - TVR 


farthest point on the map. This was on the border between 
Colorado and Wyoming, near Cheyenne, Wyoming. The 
distance to the repeater was 77 miles. Successful two way 
QSOs were held on both 70cm and 23cm. 


Part 3 in this series will discuss further the use of Radio 
Mobile to calculate the anticipated performance of a specific 
Point-To-Point RF path, including topographical profiling. This 
series of papers is based upon my application note, AN-33a 
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DATV-Express Project Report 


Written by Ken Konechy W6HHC 


Art WA8RMC reports that he is “in the middle of” testing of 
MiniTiouner-Express PCBAs, the DATV receiver/analyzer for 
DVB-S/DVB-S2. All parts had been received except the NIM 
tuners. The Chinese celebrations and small manufacturing 
issues have delayed the shipping of the Serit NIM Tuners and 
the tuners will not ship to Art until April 03. It will take 
another 2 or 3 weeks for units to reach Art. Art expects that 
MiniTiouner-Express units will be available for shipment 
again, sometime in May. 


Charles G4GUO has released an updated version of the 
Express DVB Transmitter software for Windows, v1.25LP.14. 
The new update improves the software timing of the 
PCR/PTS/DTS timestamps for H.262 and H.264 CODECs. 
When transmitting, make sure TX queue level remains below 
10% (if it starts to climb, your transport stream will become 
non-compliant). 


However, the current v1.25LP.14 implementation created a 
small problem with H.265 dropping frames. Art was having 
some intermittent video during his recent MiniTiouner- 
Express PCBA testing...and the new v1.25LP.14 software 
corrected the problem. Charles reports that he understands 
the new H.265 problem...and will try to fix the software. 


Jean-Pierre F6DZP has released a new MiniTioune software 
version, v0.9-beta, for MiniTiounerPro or BATC MiniTiounerV2 


units. The new software adds more preset buttons for Symbol 


Rates and Transmitting Freq buttons. So far, the beta 
software has not been made compatible with MiniTiouner- 
Express hardware units. Charles G4GUO confirms that v0.9- 
beta is NOT yet compatible MiniTiouner-Express units... so 
please DO NOT UPGRADE to the v0.9-beta software with 
MiniTiouner-Express units. 
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Charles G4GUO continues to have fun with DATV QSOs using 
the Es’hail-2 OSCAR-100 DATV satellite. Charles reports that 
the round trip of a transmitted DATV signal using O-100 takes 
about 6 seconds - with most of the delay consumed in the 
transmitting software. With a two-way QSO, the total delay 
runs about 12 seconds when one station turns it over to the 
other station. 


Update 

Just a quick announcement that the v1.25LP14 version of 
software improves the software timing of the PCR/PTS/DTS 
timestamps for H.262 and H.264 CODECs. The Windows set- 
up.exe file and the NOTES file are now available at 

www. DATV-Express.com on the DOWNLOADS page. 

Many thanks to G4GUO for his continuing efforts. 


Project Speed is set to slow....de Ken W6HHC 


If you have an idea for a project please contact the editor. 
email address: editor@cq-datv.mobi 
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DATV receivers and transmitters for 


Es’Hail2 


Written by Rudi Pavlic, Stefan and others 


To summarize the research, we have all the useful 
information in one place. 


DATV receivers 


cTraGcon 


4K UHD SINGLE S2X RECEIVER 


OCTAGON SF8008 Linux 

https://www. satking.de/en/sat--co/tv-receiver/sat- 
receiver/octagon-sf8008-4k-uhd-2160p-h.265-hevc-e2-linux- 
dual-wifi-dvb-s2x--t2c-combo-receiver 


Amazon 
https://www.amazon.de/OCTAGON-DVB-S2X-Vorinstalliert- 
Digital-schwarz- 
Schwarz/dp/BO7NWLNT65/ref=sr_1_8?crid=2FXVNB45CNN4 
W&keywords=octagon+sf8008+4k&gid=1554020809&s =ce- 
de&sprefix=octagon+%2Celectronics%2C164&sr=1-8 
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eBay 

https://www. ebay. de/itm/OCTAGON-SF8008-UHD-4K-H-265- 
E2-Linux-Wifi-DVB-S2X-Sat-Receiver-USB-3-0- 
MicroSD/1134 70584041 ?epid=6031074527&hash=item1a6b 
5fb4e9:g:BSsAAOSwrqhcnQB1 


Good receiver, SR manually adjustable up to 100ks/s, right 
so freely adjustable frq. LO, it has Blind scan. Some people 
say it’s not under 800ks/s. 


Others (see below) that it does not go below 250ks/s. 


The manufacturer of the FB Forum 
https://www.facebook.com/pg/octagongermany/posts/?ref=p 
age_internal 

says it goes up to 100ks/s, which is probably for audio 
broadcasts. 


So right now we do not know what is true and what is not. 
The only record where he wrote that he received a DATV with 
250ks/s was from one German and from the Italian. 

I already agree with the manufacturer to process firmware so 
that the RX is not limited to 950 MHz below. Then this rx 
could currently be one of the most suitable commercial for 
DATV. 


KOQIT S2U2 
https://ru.aliexpress.com/item/North-South-America-1080P- 
DVB-S2-DVB-S-Digital-Satellite-Mini-Size-Receiver-Tuner- 
Wifi- 
IKS/32765776496.html?spm=a2g0s.9042311.0.0.39f133edZ 
UhOKI 


goes Officially to 1MS, has Blind scan and is useful for DATV 
to this SR. It does not allow: free LO input, does not allow SR 
to be input under 1 MS, does not allow IF under 950 MHz. I 
did not find anyone processing it for a lower SR, although all 
of the mentioned hardware makes it possible. 
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MECOOL KI PRO 
https://www.aliexpress.com/wholesale ?catId=O&initiative_id 
=SB_20190328040918&isPremium=y&SearchText=MECOOL 
+K-+pro (Android) 


probably very good rx but we do not know where the lower 
limit is SR, is it possible SR and LO manually enter, whether 
Blind scan, whether it is usable without special processing. 


The new class probably belongs to the newer and faster K III 
PRO 


https://www.geekbuying.com/item/MECOOL-KIII-PRO-DVB- 
T2-S2-TV-BOX-399855.html 
which has a newer RF frontend chip. 


MiniTiouner Pro 
https://forum.amsat-dl.org/index. php ?thread/44- 
minitiouner-hardware-f6dzp/&pageNo=2 


(F6DZP reports: v2 comes in short on the market) rx needs 
to run PC computer, the receiver goes down to 140 MHz. 

The newest version with the NIM FTS 4335 tuner covers 
143.75 - 2459 MHz. (which is also 2m and 70cm narrowband 
DATV), all adjustable manually, can accept all modes of 
operation and also all SRs. The question or can you also take 
a reception? 


MiniTiouner Express 
https://www.datv-express.com/#Item5 USA version of this 
DVB receiver with the same software, 144 MHz d 2420 MHz. 
Others like MiniTiouner Pro. 


None of them covers 70 MHz frq. belt. 
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Universal Twir 
SRTL722 


LNB 


I opened up a few PLLs of LNBs, they also destroyed some of 
them, at least half of them have crystals under the circuit, 
which can be glued to the casing. In those where the crystal 
could be removed, none operated below 24,200 MHz. They 
work on the external LO source easily. All of them were orig. 
crystal 25 MHz. DATV is not necessary GPS station 
stabilization LO, for narrowband work (SSB, CW) is almost 
necessary. 


OPTICUM LSP-02G 
https://www.amazon.de/Opticum-Single-Satelliten-Receiver- 
Full-ready/dp/BOO2ZE3ROGE (25 MHz) 


Share PLL for 9750 MHz / 390, sharing for 10600 MHz / 424 
PLL starts to operate only above 24.183 MHz (room temp.). 
Good LNB, it will be useful if SMD crystals are found between 
24,200 and 24,305 MHz. 


DICOM TWIN II 
https://www. satline24.net/Inb-twin-dicom-ii 
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some report that it works on 24 MHz crystal BP. They are 
marketed in Portugal, Greece and Chile. 


Is this really the STRONG SRT L722 


rf 


Reception is a force - with some loss even with upconverter 
and unmanaged LNB. The Upconverter maps the 700 MHz IF 
band from unprocessed LNB up. One such is the old ADX plus 
Global communications (UK), which shifts the IF by about 
500 MHz upwards. LNB must not have pass filters! 


Please note:- Links are correct as of May 2019 and may 
have changed if you are reading this at some future point 


All back issues available 


All common eBook Formats 
We also have PDF 


giscring Back TX older TV, Tectncloaftas 


DigitalfasAiVsAMicro)ProcessomProjects 
GeneralfAIVANews UKe8slnternational 
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MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


ye 


wom |. 2 est sp 
ry Receiver/T kalba ido 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 


BH MINTOUNE 10.55 - Recerver/Analyzer OVE-S/S2 144 MHz to 2490 Miz » Sfimunie6S b/s - for MinvTiouner/MiniTiouner-Pro + eet 


unes er NIM : Serit FTS.4334L 
tas ans | MiniTioune™ ) mae ve" 
- | oon 

1268p MMe Frequency (kHz) 


Freq asked: 1260000kHz Freq set; 1266004 kHz 
SPA167 | 1268 Mee 


Freq—> Funes | oonee 


—-— Codec 
QRZ 0 © Moos 


Portlock 


2 Seen ane Rassbenye |, Has 
10 - W208 


8 @ Tie 30 


Station WERUT) 
Oves 

Provider, WORT 

Codec: VMpeg? + MPA 


Beep Oseve UDP Reco 


Quit 


(MiniTioune display above is the ATCO 1268MHz DVB-s 5 repeater signal 
at WA8RMC QTH 15 miles away). 
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Written by Herbert Hommel DL4AWK 
Reprinted from TV-AMATEUR 192 by kind permission. 


In TV-AMATEUR, issue 189, I had described the conversion of 
the PLL-LNBs in detail on page 15. Unfortunately, in practice 
there were thermal problems: some specimens with 23.512 
MHz quartz crystals were subjected to drop-outs at 
temperatures below five degrees Celsius. 


= SCE ee ee 


PS i ea 
a ae _ 


Fig 5. LNB system block diagram with TFF1017HN/N1 


In a test series of five converted LNBs, four worked at minus 
20 degrees, one dropped out at around five degrees. 


Measurements on several LNBs confirmed here the suspicion 
that some specimens are not suitable for a LO frequency of 
9.170 GHz due to manufacturing tolerances. 


With a 23.512 MHz crystal, we are already operating the 
internal PLL in the TFF1017 IC at its limit. Pin 9 provides a 
reference voltage of 2.74 volts, which unfortunately cannot 
be set externally. 


The control voltage at pin 8 is 1.75 V at room temperature 
with 25 MHz quartz, 2.36 V with 24 MHz quartz and 2.65 V 
with 23.512 MHz quartz. 


With a current consumption of about 70 mA, the LNB no 
longer heats itself to any significant extent, unlike in the 
past. 
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When temperatures drop, the internal VCO moves upwards 
and the PLL adjusts. However, if the voltage difference 
between pin 8 and pin 9 is less than 0.05 Volt, the PLL 


Nr. 192 


51. Jahrgang 
1. Quartal 2019 


EURG, SFR6,50 US$ 6. 


disengages and the VCO oscillates undefined. 


All LNBs show the same behaviour with different intensity. In 
order to be able to use the sorted out LNBs for amateur 
radio, I ordered a larger number of crystals HC49S, 23.70625 
MHz, from Mouser. 


The control voltage is reduced to 2.58 V, at minus 20 degrees 
it is increased to 2.65 V. The LO frequency is then calculated 
to be 9.245437 GHz. 


ATV reception with commercially available SAT-RX is thus 
possible from 10.195 GHz upwards. The narrow band range 
transverter of the Es’Hail-2/QO-100 is then converted to 
1244 MHz, DVB-S-WB to 1230 MHz. 


If you need HC49S crystals (23.70625 MHz), you can order 
them at cost price plus postage via mail to d/4awk@gmx.de 


aGAt- 


siete er 7 


Das ist der Beginn der AGAF: Uwe, DJ8DW, mit einer ATV- ‘Vorfiihtung 5 vers@ clov2i" 
beim ersten DARC-Europatreffen in Wolfsburg 1968 1 


Translation by Klaus DL4KCK 


igeite 


Re-publication of CQ-DATV magazine material is encouraged 
as long as source credit is properly given. 


“Reprinted by permission” material must have 
the original publisher’s/authors permission. 


oS es Ee ee ee ee 


TV Amateur is a German Language ATV Magazine. It is 
published 4 times a year and if you would like to 
subscribe go to /http://agaf-ev.org/ 
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Video Transmission Using IP with off- 


the-shelf Devices 


Written by Gary Sutton WB5PJB 
Channel 57 


KH6HTV 


TV Repeater 


Reprinted from BOULDER TV 
Repeater’s REPEATER April, 2019 


Boulder, CO 


Introduction 


While live full-motion video using NTSC or one of the DVB 
variants has now been a mainstay of amateur radio for years, 
there is an alternative to those transmission protocols that 
can sometimes be more beneficial to use in public events 
where amateur radio is providing support communications 
and the geographic area of the event is relatively small. 


Using Internet Protocol (IP) as a medium for video 
transmission has proven to be a successful means of getting 
live images from temporary field locations back to a 
Command Post. 


Many of us have IP cameras in our homes for security 
reasons, and they make convenient tools for checking our 
property from anywhere in the world if Internet access is 
available. 


In public outdoor events where amateur radio is providing 
support communications to a served agency, the same 
technology may be used in an ad-hoc wireless network to 
send live video images to a central Command Post. 
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The task for hams is to setup such a network and make it 
reliable enough to handle full-motion video from one or more 
IP cameras. 


With the availability of off-the-shelf products from companies 
such as Ubiquiti, Mikrotik and others, the hardware tools are 
available to hams to setup wireless networks that have the 
ability to convey video information from IP cameras setup in 
various locations around the geographic area of the event. 


While this may sound fairly easy to do on the surface, there 
is a combination of RF knowledge and networking knowledge 
required by hams to successfully accomplish this task. 


The off-the-shelf products operate in the microwave bands 
assigned to amateur radio operators, so being familiar with 
microwave antennas and propagation is important, as well as, 
understanding how to setup a network with switches and 
routers, and administering IP addresses and host names. 


Pre-planning is essential to increase the chances of a 
successful outcome and understanding the limitations of 
these devices will help you to not overreach on expectations. 


The purpose of this article is not to get into the details of the 
Ubiquiti or Mikrotik products, but to give an example of a 
simple outdoor event where a single IP camera feed located a 
mile away is used to send full-motion video to operators in 
the Command Post. 


This particular event is a 5K walk/run held each Thanksgiving 
morning in Highlands Ranch. 


A rest stop is located one mile away from the Command Post 


(CP) and the desire is to have video in the CP showing the 
activity at the rest stop. 
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Step 1 


Step one was to investigate the feasibility of such a request 
based on the geography of the area. As stated above, the RF 
transmissions would be using either the amateur radio 13 cm 
band (2.4 GHz.) or the 5 cm band (5 GHz.) because those 
are the frequencies used by the off-the-shelf products. 


A physical site visit to both the rest stop location and the CP 
location, along with Goggle Earth analysis of the path 
between the two locations, made the possibility look 
somewhat favorable for obtaining a successful microwave 
path. 


As it so happens, a length of open space land existed 
between the two locations, so any blockage of microwave RF 
from houses would be minimal. Likewise, no land features 
would significantly protrude into the Fresnel zone 
(https://en. wikipedia. org/wiki/Fresnel_zone) of the path 
between the two microwave transceivers. There were some 
trees and tall bushes in the path, which would definitely be 
protruding into the Fresnel zone, so that raised some 
concern. 


Experience with using microwave frequencies around trees 
has shown that trees and their leaves love to absorb 
microwave energy, so there is always some concern when 
there are a lot of trees in a microwave path. 


The only advantage we would have is that this was a 
Thanksgiving day event, so the deciduous trees had dropped 
their leaves. 


Overall, it was determined that the RF path had a reasonably 
good chance at success, and this was an amateur radio 
endeavor, so experimentation to see if something works or 
doesn’t work is all part of the fun. 
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Goggle Earth© map and elevation profile of the path 
between the rest stop and the CP 


Step 2 


Step two was to pick the RF and camera hardware. The RF 
choice was between using 2.4 GHz. or using 5 GHz. 


This was an easy decision because there was no budget for 
new equipment, so based on the hardware that was on-hand, 
5 GHz was the chosen band to use. 


As a note, we have done this event with video for several 
years and we have always used 5 GHz. 
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The camera source has evolved over the years, with initially 
using an analog NTSC camcorder camera (provided by the 
Douglas County Sheriff’s office) combined with an analog-to- 
digital IP converter to using strictly an IP camera that 
streams H.264 or MPEG video out a network port. 


Step three was to gather the necessary accessory parts and 
pieces to make a complete operational setup. This involves 
power sources, tripods, masts, cables, etc. 


This step needs special attention in pre-planning, as there is 
nothing worse than getting everything setup in the field and 
then finding out a cable is missing that keeps the whole 
system from functioning. 


It is advisable to create a detailed checklist of the various 
parts and pieces that will be required and check off all of the 
items as you load them into your vehicle for transport to the 
site. The checklist can also be used at the end of the event to 
make sure all of the items have been retrieved. 


Step four was to plan and pre-test the operational 
functionality of the entire system. This includes configuring all 
of the IP devices with appropriate IP addresses and subnet 
masks. This includes the camera source, the RF transceivers 
and the laptop at the receiving end that will display the video. 


Setting the devices up in a test scenario at home and testing 
the video path prior to going on-site can help guarantee a 
smooth implementation in the field. It doesn’t totally 
eliminate the “it-worked-on-the-bench” scenario, because 
you can’t account for all of the variables that can happen in 
the field on the day of the event, but it does increase the 
chance of success significantly. 
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It is during this step that knowing how to configure and use 
the off-the-shelf RF transceivers comes into play. 


The details of configuring these devices is beyond the 
purpose of this article, so for the purposes of keeping this to 
an overview of using video over IP, it is sufficient to think of 
the transceivers as a wireless data path similar to using a 
Wireless Access Point (WAP) in your home or work, except it 
is working over a much greater distance. 


The actual implementation of this very simple video system 
has gone quite well over the years. Some of the initial 
concerns about vegetation causing an issue with the 
microwave signal have been alleviated, as the 5 GHz. signal 
makes the one mile path with no problem. 
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Setup of the equipment in the field has been relatively easy 
and we have had no issues with the hardware itself. 


The transceivers we have used (both Ubiquiti and Mikrotik) 
are designed to be used outdoors, so extreme temperatures 
or wet conditions should have no affect on their operation. 


At the rest stop, we have switched from using the analog 
camcorder camera to using an IP camera. 

There are some advantages using the camcorder camera in 
that it has good zoom capabilities and can also record audio 
and video locally, so in some instances an analog camcorder 
might still be a valuable asset. 
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The advantage of the IP camera is the quicker setup, fewer 
parts to make it work and better video quality compared to 
the analog-to-IP converter. 


At the Command Post, we have primarily used a laptop 
running either Blue Iris or VLC Media Player software. 


The Blue Iris software is primarily a security camera software 
and it has the ability to work with most IP cameras on the 
market and is regularly updated. It is not freeware, but it has 
always performed well for this task and has worked out better 
than some of the free software we have tried. 


RF-wise at the CP, we have primarily used a very small and 
lightweight transceiver mounted either on a push-up mast or 
on top of the stands of a stadium that happens to be next 
door to the CP. 
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eRreecrer 
Gameras pe 


This past Thanksgiving (2018) we used an IP camera at the 
rest stop and another on top of the stadium looking down on 
the Start/Finish area. The stadium camera was a PTZ camera, 
so that offered the ability to remotely pan, tilt and zoom easy 
to do with IP camera systems 


re 
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Over the years of using IP for video transport at this 
particular event, the success rate has been 100 percent. 
Using IP cameras for video and Ubiquiti or Mikrotik for RF 
transmission is not exactly plug-and-play, however. It does 
take some upfront planning to make the system function 
properly and there are a number of configuration settings 
that can be gotchas if they aren’t set properly. 
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The RF reliability of the Ubiquiti and Mikrotik devices is 
excellent. They simply work. If you can get a good microwave 
path, then the chances of the devices “seeing” each other RF- 
wise is good. 


Issues arise when the RF paths are anything less than 
perfect. Data rates will drop off very rapidly as the signal 
strength between two nodes is reduced. The nodes may show 
they are connected to one another (a “connection” requires 
very little bandwidth), but if the signal strength isn’t very 
strong, they may not be able to provide adequate bandwidth 
for video. 


These are low power devices, relatively speaking. Typically 
the power output of the device is a Watt or two, at best. The 
antenna may provide a lot of gain, such that a higher EIRP is 
obtained, but that comes at the cost of a more narrow 
antenna beamwidth, which begins to eliminate an easily 
obtainable omnidirectional setup that has decent gain. 


A high gain omnidirectional setup may be obtained by 
combining multiple transceivers at a location and pointing 
them in different directions, but that comes with greater 
complexity in system setup and higher cost. 


These are microwave devices that operate at a wide 
bandwidth, so it must be kept in mind that their useable 
working distance is limited. 


Where you might be able to get a 70 cm or 23 cm DVB-T 
signal out of a not-so-prime RF location, these off-the-shelf 
transceivers may not work at all. 


Like anything else in a ham radio operator’s communications 
toolbox, the off-the-shelf IP transceivers can serve a useful 
purpose as video transmission devices if used properly within 
their limitations. 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


CQ-DATV 


\y Followed all over the world 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


Want to be notified whee issues of CQ-DATV are published? 
Join our mailing list. 
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Editorial 


Welcome to issue 72 of our electronic ATV magazine. 

Can I start by reminding everyone that the annual IARU 
Region 1 International Amateur TV Contest will be held from 
1300 BST on Saturday 8 June until 1900 BST on Sunday 9 
June. ATV contacts on all amateur bands above 432 MHz are 
valid. 


In this issue Jim Andrews, KH6HTV has added part 3 of using 
Radio Mobile for rf path predictions. In this final part Jim will 
discuss using a free, on-line, computer program to compute 

point-To-point rf path predictions. 


Mijo Kovacevic, S51KQ has been looking at the Adoption of 
narrowband DVB-S and S2 signals software. It probably goes 
without saying that a fast computer is required. At least a 4- 
core processor running 64-bit Windows, but it does not stop 
there. Mijo goes on to explain that you should be careful not 
to install the drivers and programs that came with the SDR 
on the CD! If they are already installed, they must be 
uninstalled and removed from the system. Mijo has lots more 
advice and download links for the necessary software for 
DVB-S and S2 


Trevor G8CIS is still working on his GVG mixer panel and this 
time its a look at how the button can be decoded. Since 
Trevor started this project four of these panels have changed 
hands on e-bay and that’s just in the UK, so if you are one of 
the owners then please let Trevor know by emailing the 
editor@cq-datv.mobi. We are now in possession of a limited 
number of PCB’s for this conversion dongle and are looking 
for other readers to try out some of the software and 
hardware associated with this project. 


It would seem we can’t get through an issue, and why would 
we want to, without mentioning Es’hail-2 / QO-100. 
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It seems to have captured everyone's imagination with lots of 
you reporting activity and many more of you building the 
necessary equipment to operate through this exciting new 
satellite. Well in this issue Mike Willis GOMJW, Remco den 
Besten PA3FYM, Paul Marsh M@EYT have come up with some 
easy to build 2.4 and 10 GHz dish feed using commonly 
available materials. The feed consists of a LHCP patch 
antenna for 2.4GHz and a waveguide feed for 10GHz, to be 
placed in the focal point of commonly available cheap units 
for offset satellite TV dishes. 


One from the vault looks back at balloon-powered Internet 
access. The Internet is one of the most trans-formative 
technologies of our lifetime. But for 2 out of every 3 people 
on earth, a fast, affordable Internet connection is still out of 
reach. Solving these problems isn’t simply a question of time, 
it requires looking at the problem of access from new angles. 
So we are looking back at project moonshot from Google[x] 
for balloon-powered Internet access. This first appeared in 
CQ-DATV issue 4 and if you missed it then we have 
reproduced it here. The CQ-DATV library has every issue of 
CQ-DATV and many ATV handbooks that are now out of print 
so well worth a visit https://www.cq-datv.mobi/ebooks.php 


CQ-DATV also operates a Facebook site 

https://www. facebook.com/groups/285807174898375/ if you 
are interested in what is happening between issues and 
would also like to be informed when every new issue is 
available for down loading, then please come along and sign 
up. But please be aware of the privacy concerns when using a 
site like Facebook, so do so at your own risk! 


So lots for you to read. 


And as we always Say, sit back and enjoy CQ-DATV issue 72 
CQ-DATV Production team 
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DVB-T digital, and receive in the 1.2 and 5.8 GHz bands. 
2019 plans are to outfit the truck to receive IP-video via the 
MESH and the internet to connect with other ATV systems 
around the world. 


ATN, the Amateur Television Network, ( ) is 

trying to recruit other ATV groups to join them as affiliated 
— ATN Chapters. The Dayton, Ohio and Panama City, Florida 

The ATN group in southern California now have their own clubs are affiliated with ATN of California, Nevada & Arizona. 

ATV-ENG van. Thanks to Frank, N7ZEV for arranging the 

donation of the truck by the Red Rock search & rescue. 


—_ 


The equipment bays were filled mostly with equipment Please note: articles in this magazine are provided 
donated by Roland, KC6JPG, Gary, W6KVC, and Mike, WA6SV. with absolutely no warranty whatsoever; neither the 
The three of them also put ina lot of hours of work bringing contributors nor CQ-DATV accept any responsibility or 
the truck back to good working order. liability for loss or damage resulting from readers 


choosing to apply this content to theirs or others 
computers and equipment. 


The next task it to add a mast - mounted 2.4GHz amplifier 
and give the truck a custom paint job. 


The truck is capable of transmitting 2.4 GHz FM, 434 MHz 
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Mel Whitten, KOPFX, of St. Louis, MO, gave a talk on DATV at 
this year’s ARRL - Dayton Hamvention. He has generously 
offered to share with others his power-point slide show, 
complete with embedded videos. It is a large (275 MB) .pptx 
file and available from his dropbox. 


Mel is the Guru behind the St. Louis DATV repeater, WDOFCH. 
440 MHz in / 426 MHz out, with 4 MHz band-width, DVB-T. 


Mel purchased Don’s, NOYE, inter-digital, band- pass filters 
for use in their repeater. 


Mel has also given other talks about DVB-T at other 
hamventions and on ham radio webcasts. Mel can be reached 
at kOpfx@arrl.net 


His web site is: 


yy 


TERRESTRIAL 


“Always a good picture... 


Digital Amateur 
Television 
www.melwhitten.com 
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IARU Region 1 ATV Contest 8/9 June 


2019 


Written by Dave G8GKQ, IARU Region 1 ATV Contest 
Coordinator 


The annual IARU Region 1 International Amateur TV Contest 
will be held from 1300 BST on Saturday 8 June until 1900 
BST on Sunday 9 June. ATV contacts on all amateur bands 
above 432 MHz are valid. In parallel, the BATC will be running 
a UK-only contest, with the same basic rules, on the 71 and 
146 MHz bands. You don’t have be on the air throughout the 
contest -— single-contact entries are welcomed! 


To participate in the contest, ATV stations simply need to 
exchange a 4-number code by video and then exchange 
reports and locators by voice. Logs should be submitted to 
the BATC at contests@batc.tv who will compile the National 
rankings and then pass the logs on for the international 
rankings. Logs need to be submitted before Monday 24 June. 


International Certificates will be awarded to the highest 
scoring station overall and the highest scoring station in each 
band. The IARU Certificates will be presented at HamRadio 
2020 in Friedrichshafen, or forwarded to contestants who 
can’t get there. 


Different 4-number codes should be used for each band. If a 
station changes location he should restart his serial numbers 
from 1, and change all his codes; if he works a station that 
he worked from his previous location, he should ask them to 
send a different code as well. A separate set of logs should be 
submitted for each new location. 


Logs should be submitted using the Excel template that can 
be found here hAttps://www. iaru-r1.org/images/VHF/atv/ATV- 
contest-log-callsign-20190608.xls. If you have problems with 
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Excel, simply submit all the information by e-mail — we will 
not exclude anyone from the contest just because they can’t 
do Excel! 


The Contest rules are here: 
https://www.iaru-r1.org/images/VHF/atv/ATV_rules. pdf 


Details of planned activity can be found on the BATC Forum 
here: 
https://forum. batc.org.uk/viewtopic. php ?f=75&t=6100 


and more detail on how to participate can be found here: 
https://wiki. batc.org.uk/IARU_ATV_contest 


Remember -— it’s not the winning that matters — it’s the taking 
part. 100 participants did last year, as shown on the map - 
please don’t miss out! 
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TV Propagation - Part 3 (using Radio 


Mobile to create rf coverage maps) 


Written by Jim Andrews, KH6HTV www.kh6htv.com 


In part 1 of this CQ-DATV series on TV propagation, I 
disussed the basic equations used to predict rf path loss. In 
part 2, I discussed computer programs which allow us to 
easily compute the anticipated path loss for a particular, real 
world path and showed how to create an rf coverage map. In 
this final part 3, I will discuss using the free, on-line, 
computer program, Radio Mobile, [1] to compute Point-To- 
Point rf path predictions. 


This series of papers is based upon my application note, AN- 
33a [2]. 


Point - to - Point Path Profile: 


In addition to rf coverage maps, Radio Mobile can also 
generate a single point-to-point profile and display the actual 
path, along with a tabulation of the results. The transmitter 
and receiver locations are spotted precisely using an 
interactive Google Earth map or aerial photo in which the 
map location and magnification are controlled by the 
computer mouse. 


When the cursor is located at precisely the correct latitude 
and longitude, the mouse is clicked and the location stored in 
memory. Figs. 1 & 3-7 show some typical examples 
calculated for the Boulder TV repeater (from it’s old 2016 
location) to various ham’s locations. 


They demonstrate a wide variety of propagation conditions. 


The first test run to verify the accuracy of the Radio Mobile 
program was to calculate the signal strength received from 
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Par/By Roger Coudé VE2DBE Information (4 
Ry immer 
[ TV Rptr-KH6HTV 
|CP TY RPTR (1) (2) é 
|) Latitude 39,994531 ° Latitude 39.978462 ° 
-105.279311° -105,181378 ° 
Ground elevation 1788.2m |Ground elevation 1664.6 m 
| Antenna height 10.7m_| Antenna height 
Azimuth 102.06 TN | 93.75 MG ° Azimuth 282.12 TN | 273.87 MG ° 
Tilt 090° =| Tik 0.82° 


36.02 dBm Free space loss 103.55 dB 


| TX line loss 1.00 dB Obstuction loss -5.15 dB 

TX antenna gain 11.00 dBi Forest loss 0.00 dB 
| RX antenna gain 11.00 dBi Urban loss 1,00 dB 
| RX line loss 1.40 dB Statistical loss 6.54 dB 
| RX sensitivity -94.96 dBm Total path loss 105.94 dB 


| Distance 8.533 km 
100m 


|| Frequency 423,000 MHz 

| Equivalent Isotropically Radiated Power 40.000 W 
System gain 150.58 dB 

| Required reliability 70.000 % 

| Received Signal -50.32 dBm 
Received Si 682.18 pV 

| Fade Margin 44.64 dB 


Fig. 1 Radio Mobile - Path Profile prediction for TV 
Repeater to KH6HTV-QTH. Direct line-of-sight, 5.3 mile 
path between transmitter and receiver. The 
transmitter is always plotted on the left and the 
receiver is always plotted on the right side. The green 
trace is the direct ray. Note: 1st, 2ed & 3ed Fresnel 
zone ellipsoids (white lines) and intermediate path 
obstructions are also shown 


the Boulder TV repeater at my own QTH which was 5.3 miles 
distant. I input my particular receive antenna parameters into 
the p-t-p program along with the repeater parameters and 
the computed results are shown in Fig. 1. 
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I use a KLM, 70cm, 6 element yaggi (11dBi) at 25ft.(6.4m) 
with 47ft. of 3/8” hardline coax (1.4dB loss). I have a good 
line-of-sight path to the repeater, as verified by Radio Mobile. 
I can visually see the repeater’s tower. Fig. 1 is the printout 
from Radio Mobile and plots both the intermediate terrain and 
obstacles, and also gives a table listing all the input data, 
plus the results of various computations. 


The DVB-T - QPSK, DTV signal from the TV repeater received 
in the KH6HTV ham shack was received with a low noise 
preamp (18.5dB gain, < 1dB NF), 4:1 splitter (-7dB loss) and 
a Hi-Des model HV-120A DVB-T receiver and also 
simultaneously a Rigol DSA-815 Spectrum Analyzer. The on- 
screen-display (OSD) of the HV-120A measured (with 
suitable offset, correction factor of -14dB) the input signal 
strength to be -40dBm. 


The OSD also showed a perfect s/n of 23dB. Correcting for 
the preamp/splitter gain, the actual measured input power 
was thus -51.5dBm. This compares very favorably, within 
about 1dB, with the -50.3dBm predicted by Radio Mobile, see 
Fig; Lz 


As further verification, the incoming repeater DVB-T signal 
was also displayed and measured on the Rigol DSA-815, see 
Fig. 2 below. The analyzer settings were as recommended by 
the EU-ITU [3]. Due to the wideband (6 MHz BW) nature of 
the DVB-T signal and the narrow resolution bandwidth of the 
analyzer (30 kHz), a correction factor of +22dB must be 
applied to the signal levels displayed. 


The actual received signal does not have the flat spectrum of 
the transmitter, but instead shows evidence of some multi- 
path distortion. The highest level seen is about -75dBm. With 
the correction factor of +22dB, the received signal level is 
thus about -53dBm which is still in excellent agreement with 
both the HV-120A measurement (-51.5dBm) and the Radio 
Mobile prediction (-50.3dBm). 
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Fig. 4 TV repeater to WA2YUN - this is an example of 
an obstructed, short, 1 mile path in which a signal can 
still be received via diffraction. Pr = -85.9dBm 
(predicted) & -81dBm (measured) +4.9dB difference 


Fig. 6 TV repeater to WOQN - this is an example of an 

obstructed, 8.2 mile path in which the received signal 

is within +3dB of receiver sensitivity threshold. This is 

indicated by the direct rays being plotted in yellow. Pr 

= -89.3dBm (predicted) & -92dBm (measured) -2.7dB 
difference 


Fig. 5 TV repeater to KOHEH - this is an example of 
the direct, 1.6 mile path being obstructed by tall 
buildings on the University of Colorado campus. They 
are indicated by the bright red structures. In this case 
reception was possible due to diffraction in the first 
Fresnel zone. Pr = -53.7dBm (predicted) 


FIELD SURVEY 


In Sept, 2016, a mobile field survey was performed to verify 
the coverage area of the new Boulder, CO, DVB-T repeater 
[4]. Field strength data was recorded at over 150 different 
locations. The farthest distance tested was out to 35 miles 
from the TV repeater. Data was recorded for both “in motion 
and “fixed” locations. At fixed locations, the actual OSD 
values for dBm and s/n were recorded along with GPS 
latitude and longitude. 
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n 


WAOTOG* 


Fig. 7 TV repeater to WAOTQG - This is an example of 
an impossible, 6.2 mile path over tall mountains. 
Transmitter on left at 5,900ft. Receiver on right at 
7,400ft. When the direct rays are plotted in red, it 
indicates the signal strength is below threshold by 
more than -3dB. Pr = -130dBm (predicted) 


For the in-motion situation, the nominal value and the 
max./min. values in the OSD were noted while driving in 
particular areas. The coverage area of the repeater is the city 
of Boulder and the eastern half of Boulder County with 
predominantly prairie land with rolling hills. Due to the 
transmitter location, it’s signal does not penetrate into the 
mountains in the western half of the county. 
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While driving through relatively flat, rural areas without a lot 
of trees, the signal level was fairly steady. In urban 
environments with lots of houses and trees, signal variations 
of up to + 10dB were very commonly encountered within a 
relatively short distance. 


While driving, the vehicle sometimes reached speeds up to 
65mph. In strong signal areas, no dropouts were observed 
even at high speeds. In no case was a signal weaker than 
-92dBm ever able to produce a picture. This was 7dB worse 
than the sensitivity of the receiver measured in a perfect 
signal (i.e. no multi-path), lab environment. 


The extensive field survey data has been carefully analyzed. 
The first analysis was to determine the excess loss over that 
predicted by the free space path loss equation. The second 
analysis was to compare the received signal strength (in 
dBm) predicted by Radio Mobile vs. the actual measurement. 
The data was broken into three distinct groups. The first was 
for true Line-of-Sight paths. The second was for Rural 
(prairie) areas. The third was for Urban (Boulder, Colorado) 
areas. The results are summarized below: 


Excess Path Loss 


1. For locations with true Line-of-Sight paths, the excess loss 
mean was -7.9dB with a standard deviation (o ) of 4.5dB for 
13 observations. Worst case was -16dB, Best was +4dB 
(meaning 4dB higher enhancement than predicted for free 
space propagation) 

2. For Rural (prairie) Areas the excess loss mean was -13.9 
dB with a o of 7.8dB for 47 observations. Worst case was 
-29dB, Best was +4dB. 


3. For the Urban (Boulder) Area, the excess loss was 21.8dB 
with a o of 10.7dB for 37 observations. Worst case was 
-39dB, Best was +2dB. 
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Radio Mobile 


Predictions vs. Measurements [difference in Prcvr (measured) 

- Prevr (predicted) ] 
1. For locations with true Line-of-Sight paths, the mean 
difference was +8dB with a standard deviation (o ) of 5.7dB 
for 13 observations. The extremes were -3.4dB and +17.5dB 
i.e. Radio Mobile was pessimistic by about -8dB for true line of 
sight paths. 


2. For Rural (prairie) Areas the mean difference was +4.8 dB 
with a o of 7.3dB for 43 observations. The extremes were 
-14.5dB and +17.5dB. i.e. Radio Mobile was pessimistic by 
about -5dB for rural environments. For the Urban (Boulder) 
Area, the mean difference was -6.4dB with a o of 9.9dB for 37 
observations. The extremes were -21dB and +14dB. i.e. Radio 
Mobile was optimistic by about 6dB for urban environments. 


Conclusion 


Radio Mobile can give you valuable insight into the various 
obstructions in a particular rf path. However, it is a statistical 
estimate of path loss and not an absolute answer. 


References 
1. Radio Mobile - Online, Rodger Coudé, VE2DBE. 
http://www. ve2dbe.com/ 
2. "TV Propagation”, Jim Andrews, KH6HTV Video Application 
Note, AN-33a, Oct. 2016, 12 pages 


3. “Digital Video and Audio Broadcasting Technology”, W. 
Fischer, Springer, London-New York, 3ed edition, 2010 - see 
chapter 21.2 “Measuring DVB-T Signals Using a Spectrum 
Analyzer”, pp. 425-428. 

4, “Boulder, CO - DITV/ATV Repeater Coverage”, Jim Andrews, 
KH6HTV Video Application Note, AN-32, Sept., 2016, 10 
pages 
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Adoption of narrowband DVB-S and S2 


signals software 


Written by Mijo Kovacevic, S51KQ 


TTT etl TT TTT 7 or 
a ae” Dw g 


Equipment 


e sufficiently fast PC computer, 64 bit Win7 or Win10 installed 
e SDR key RTL238 compatible 

e PLL LNB, processed or original 

e SAT breaker for LNB power supply 


Software 


e dvb-s_gui_amsat http://v. 133 7team.tk/dvb- 
S_gui_amsat.zip 


e VLC media player https://www. videolan. org/vlc/download- 
windows.html 

e Zadig and SDR Drivers https://www. rtl-sdr.com/rtl-sdr- 
quick-start-guide/ 
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Installation procedure 


A faster computer is required, at least a 4-core 64-bit 
Window processor is recommended. To use the SDR key, it is 
necessary to install Zadig and SDR drivers (instructions on 
the link). However, you should be careful not to install the 
drivers and programs that came with the SDR on the CD! If 
they are already installed, they must be previously 
uninstalled and removed from the system. 


Whether Zadig and RTL SDR drivers were correctly installed - 
or the system recognizes the RTL SDR key, we can test it with 
the SDR-sharp program. The program is now supported by 
LimeSDR. 


We now install the main program dvb-s_gui_amsat. The 
program will automatically recognize the attached SDR key 
and use the “open device” key to start receiving. 


Using dvb-s_gul_amsat 


By clicking on the spectrum view or by moving the frequency, 
the DVB-S signal is set so that it is in the FFT center of the 
display. 
e set SR to be as accurate as possible 
e you can change Timing Recovery Loop Gain and Dumping 
until you see a circle in IQ knstation window. 
e set the appropriate intensification of the inter-frequency, not 
too high! with Baseband-Gain slider 
e Enable Carrier recovery coarse (fine - not in use). You can 
change the loop gain to boundaries when the QPSK 
constellation begins to degrade. Better results should be lower 
reinforcement. Loop Dumping is also more useful with lower 
value. 
e in the Error correction window, set the correct FEC and 
rotate the constellation until it is synchronized 
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~ eg ; 
e the counter does not start the growth counter. 


Help 


To receive low SRs in the Time Recovery: Gardner filter 
window instead of Mueller and Mueller ted (WB). 

For SR under 500 hp, then (333, 250, 125, 66) changes the 
samplers from 240000 to 960000. 


Video old versions of the program 
https://www. youtube.com/watch?v=zW7RBvFgfcO 
https://www. youtube.com/watch?v=buDBgbPNAZk 


The program does not allow viewing directly, for this purpose 
we need to install the latest version of the VLC player. Let’s 
start VLC and under the Open Network Stream we enter the 
address: udp://@:8888 


The program is still quite complicated to use, but it allows for 


the deafness of RTL-SDR keys, an easy way to receive 
narrowband DVB-S and S2 signals. 
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Simple dual band dish feed for Es’hail-2 / 


QO-100 


Written by Mike Willis GOMJW, Remco den Besten 
PA3FYM, Paul Marsh M@EYT 


Reprinted from DKARS magazine, April 2019 by kind 
permission 


Abstract 


An easy to build 2.4 and 10 GHz dish feed, using commonly 
available materials, for Es’hail-2 / QO-100 deployment is 
presented. 


The feed consists of a LHCP patch antenna for 2.4GHz and a 
waveguide feed for 10 GHz, to be placed in the focal point of 
commonly available and cheap offset satellite TV dishes with 
f/D's of around 0.6. 

Design 


The 2.4 - 10 GHz dual band feed was designed and modelled 
with CST Studio (student edition) and comprises of a LHCP 
patch feed with a circular waveguide passing through it. 


Because the (free) student version of CST Suite has 
limitations there initially was some concern if the modelled 
results could be realised in practice. Modelling and optimising 
the patch feed meant adjusting the patch size, patch spacing, 
cut-out size and feed point location. 


All variables were iterated towards the final dimensions to let 
the patch generate LHCP and a sufficient match to Z = 50Q 
resistive at 2400MHz. 


Figure 1 depicts the final impedance response (red line) on a 
Smith Chart. 
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023 
@25 
Frequency / GHz 


S-Parameters [Impedance View] 


Figure 1 - Smith chart of various feed point positions 


Getting good LHCP depends on two resonances being 
properly set up through the geometry of the patch. 

The patch may be considered as two antennas having 
resonant frequencies lagging and heading 45° in phase to 
produce the desired 90° phase difference at the design 
frequency (2400 MHz). 


Dimensions 


Figure 2 displays the dimensions of the dual band feed. It 
contains a 105 mm diameter circular reflector but a square 
reflector with cropped edges (25mm) is also suitable. 


The patch itself is square with two opposite corners cropped. 
Material is ca. 1mm thick copper or brass plate. 


The waveguide is made from standard copper ‘plumbing’ tube 
(22 OD / 20 mm ID), ca. 120mm long and protrudes ca. 
5mm above the patch surface. 
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—— Si,1 (ProbeAngle=18) (50 Ohm) 
—— Si,1 (ProbeAngie=0) (S50 Ohm) 
—— Si,1 (ProbeAngle=10) (50 Ohm) 


- 


e 
feedpoint 


Dimensions in millimeter (mm) 


t ca. 5.0 


105.0 


Front view 


Side view 


Figure 2 - Dimensions of the 2.4 -— 10 GHz dual band 
feed. The patch is spaced 3mm from the reflector 


The centre (green dot) of the construction is marked as 
(X=0,Y=0) and the feed point position (red dot) is at 
(X=8mm, Y=28mm), thus 8mm right and 28mm above the 
centre. 

Construction 


Cut the material according to the dimensions given in Figure 
2. 


Drill or punch 22mm holes in the respective centres of the 
plates. 


Cut the waveguide with a pipe cutter and deburr the ends. 
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Position the plates onto the waveguide so that they are 
centred. 


Drill a 1 mm diameter hole through both plates at the feed 
point position (X=8mm, Y=28mm). 


Mark out, drill and tap the mounting holes for your chosen 
connector on the reflector 


Prior to soldering, degrease all parts with hot soapy water 
and clean with Scotchbrite or wire wool to ensure the surface 
will solder perfectly. 


First solder the reflector on the waveguide, see Figure 3. 


Keep the plate aligned at 90° to the 22mm tube at the right 
place (e.g. with an olive or clamp ring underneath), hold the 
assembly in a vice, taking care not to crush the copper tubing 
and ensure 9 - 10mm of 22mm tube is protruding above the 
reflector. Don’t use excessive solder. Flux paste will aid the 
process. 


Figure 3 - Reflector soldered on the waveguide 
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Next, attach the feed connector. Connector mounting screws 
should not protrude above the reflector surface or they will 
act as unwanted tuning screws. If they protrude, grind them 
down or they will affect the matching of the patch. 


Finally, press the patch itself around the waveguide and use 

3mm thick metal spacers to solder the patch and feed point, 
see Figure 4. It is important to get the spacing accurate. Aim 
for 3.0mm, not “about 3mm”. 


Clean and deflux the feed and your result should look like the 
following examples. 
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Py es a. ‘ 


Above: GOMIW (note olive/clamp ring behind reflector) 
Below: OESHSR 
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Mounting the LNB 


How to mount the LNB to the waveguide depends on its inner 
or outer diameter. 


If the LNB has a horn (like most do) this horn has to be cut 
off. LNB’s having an outer diameter of 20mm are also 
available. Using some sandpaper it can be squeezed into the 
waveguide. Most LNB’s have a somewhat larger outer 
diameter. In these cases the waveguide internal diameter of 
the copper pipe has to be increased (e.g. swaged out ona 
lathe) prior to soldering the plates. 


As alternatives a 22 — 22 mm solder ‘socks’ or compression 
couplers can be used, or even another olive/clamp ring, see 
Figures 5 and 6. 


Figure 5 — Compression fitting for a decapitated LNB 
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Figure 6 — Mounted LNB 


Adjustments 


If the patch is made precisely enough it should show two 
resonances just below and above 2400MHz. 


When the overall maximum return loss is too low or too high 
in frequency, bending the distances of the patch corners from 
or to the reflector plate helps centering the maximum return 
loss around 2400MHz. 


In practice, there will probably be only a single shallow dip of 
around 20 dB. Any higher is suspicious as it implies that both 
resonances are the same frequency, which will not give good 
circular polarization. 


Figure 7 displays modelled return loss and Figure 8 measured 
return loss of a sample. 
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Figure 8 - Measured return loss of PEORX’s feed 
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Waveguide 10 GHz dielectric lens 


The waveguide alone over illuminates a standard f/D = 0.6 
offset dish and also presents a poor match. In order to 
illuminate properly most LNB’s have horns. 


However, there are LNB’s on the market destined to be placed 
close to each other so that with multiple LNB’s multiple 
satellites can be received simultaneously using a single dish. 


These LNB’s are known as ‘rocket LNB’s' because their shape 
resembles a rocket. These LNB’s use a dielectric lens and are 
useful in this application as they do not disturb the 2.4 GHz 
patch. 


They are complex structures designed to optimally illuminate 
the dish. Options are to buy a (cheap) rocket LNB and use 
the lens only, or to buy a PLL rocket LNB (rare). 


ZR, 
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oF 
m 
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Figure 9 — Rocket LNB 
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Figure 10 — Rocket LNB lens on patch 


Another approach is to produce a lens yourself on a lathe. In 
Figure 11 an experimental lens is depicted, made from 20mm 
diameter Nylon-6 (PolyAmide 6, or PA6). 


The final dimensions of the lens is still work in progress. 
Figure 12 shows a sample. 


Conclusion 


One month after the first successful prototypes were built 
and measured, almost 100 of this dual band dish feeds have 
been sent out and/or made by a large diversity of persons. 
The design is reproducible and strikingly simple. 
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Although precision is the main virtue, this dual band feed 
already serves as the de facto standard for a single QO-100 
dish. The modelled -10 dB opening angle of the 2.4 GHz LHCP 
patch amounts ca. 105° and illuminates standard/consumer 
satellite dishes with f/D’s of around 0.6 (which require ca. 
90°) sufficiently, bearing in mind the patch is only used to 
transmit. 


Appendix / hints and tips 


Connectors 

Use panel mounts with flanges and PTFE (Teflon) dielectric as 
outside depicted in Figure 13. Don’t use chassis connectors which 
protrude the reflector plate (too much).. 


inside 


wave guide end Material: PAG ] LT | ea trie 
Figure 11 - Experimental lens dimensions | 
Figure 12 - Prototype of Figure 11 
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Figure 13 - Examples of suitable panel mount flanges 


Radomes 

We leave it up to the builders creative imagination how to 
ee ee eee §6construct a suitable radome to protect the feed against 
Tre ee ee shweather influences. It is important that the (plastic) material 
b 0) eee eee enews) § «does not heat up in a microwave oven. Test before usage! 
Fae aE eee See 6 Ba Figure 14 shows an example. 


w ahaa a 
| * ey 
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Figure 14 - A more weatherproof setup 


Materials 
Copper and brass give similar results and performance. 
Double sided FR4 PCB has not been tried (yet). 


Aligning feed/phase point 

When the feed point of the waveguide is in the optimal 
position (tweak the dual band feed for maximum signal or 
SNR listen to the QO- 100 beacon on 10489.550 MHz) the 
2.4 GHz LHCP patch is also in the focal point of the dish. 


A convenient method to optimise the feed position is to use a 


SDR and maximise the transponder noise floor by looking at 
the waterfall. 
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_DKARS MAGAZINE 


EshailSat Olw aisle 


tm! 


P4-Ay/, Es’hail-2 


9Q0-100. 


Gatar<OSCA 


En verder nog dit nummer onder andere: 


Plannen voor nieuwe vereniging steeds concreter 

Het zelf doen van lonosfeer Doppler metingen op de 80 meter band 
Lighting an ON THE AIR sign 

9G2DX — 4X DX-Pedition to Ghana 

Large networks of repeaters permanently connected 

En nog heel veel meer 


DKARS-Dutch Kingdom Amateur jets Society 


Ofga DKARS-Dutch Kingdom Amateur Radio Society 
ray are! MM April 2019 editie 49 


Check out the DKARS website at:- 
http: //dkars.nl/ 
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Grass Valley Mixer Conversions - Part 5 


Written by Trevor Brown G8CJS 


In this issue I have sorted the GVG buttons into groups on 
the basis that only one button in each group will be 
illuminated at any one time. This is obvious for the PGM, PST 
and PST banks, but less obvious for the keys, E.G, KEY MASK 
and KEY INVERT, (I have put those buttons into one single 


group). 


The programme should be run using the debug selection in 
the BASIC menu and it will then print the button top legend 
you have selected or not, if it is incorrect then change the 
wprint statement in the software and correct the button map. 


The programme will not light any of the panels, lamps but it 
will print on the screen the legend printed on the button top. 


It will not latch, it will just indicate which button was pressed. 
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This is a halfway house and still needs the lamp drivers 
connecting to the programme. 


I have explained before that the lamp drivers and associated 
latches are the last remaining problem, because some of the 
functions of one group share the same lamp latch with other 
groups. This programme kicks that problem into the long 
grass until the next issue. 


The programme follows the flow chart in the previous issue, 
but I have to admit that was a little simplistic in that it only 
had the three main banks or groups, where in reality there 

are more buttons and more grouping. 


I have used subroutines which is useful if you need to use a 
routine several times. There are limits in BASIC to this way of 
working, this particular BASIC has a limit of 50 so I don’t 
expect any problems. 


The button legend should match the print statement, if it 
does not then you can correct the statement along the button 
map in the previous issue to match your mixer, remember my 
panel is a GVG 1000, but there are also GVG 100 and GVG 
110 panels around which are interchangeable also my panel 
has unknown pedigree and may have had wrong button tops 
fitted or even button tops changed around. 


I understand BASIC is not everyone’s preferred choice of 
language, but I hope the software guru’s amongst us can 
follow my work in particular the two maps (buttons and 
lamps) revealed in this series of articles, which are essential 
to getting this project up and running in any language. Sorry 
it’s been very software intensive, but I cannot even think of 
how we would have approached the problem in any other 
Way. 


There have been one or two problems along the way, the 
most unexpected was the reliability of the ESP modules. 
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I started with the NODE MCU units and am now using LOL.1n 
which are interchangeable and pin compatible, both share a 
reliability problem in that the wi-fi connection does tend to 
stop working (I now own six modules). 


Mike G7GTN has proved that only one of the rejected 
modules has actually become terminal, the others all respond 
to a C++ compiled wi-fi scanner programme which is loaded 
via terminal software, down the USB and will scan the band 
and display any local wi-fi connections including those 
belonging to my neighbours. 


It could be just the wi-fi transmitters that suffer the problem, 
but this module was never meant to be the final solution, 
hence I named it an “exploratory dongle”, but if a solution to 
this annoying problem is forthcoming rest assured you will 
read about it here in CQ-DATV. 


Sorry for the BASIC. I realise, like me, it’s a little old but may 
not have aged quite as well. It has the advantage of the 
ability to cut and paste into the ESP editor from our electronic 
publication. 


I come from an age where we used to buy hard copy 
computer magazines and then copy type the programs into 
the micro, this was time consuming, tedious and often 
introduced errors, so I hope this shows an advantage to the 
new age of electronic publication. 


I also have to admit since I started this series of articles only 
three GVG panels have shown up on eBay one is now with 
Mike G7GTN and the other two have new homes that are not 
known to your scribe, so let’s hope more turn up to justify all 
the magazine space, and allow you to benefit from this series 
of articles. 


The programme below is best run using the ESP BASIC debug 
option and it will then pause and print the selected button 
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legend. 


Until the next issue if you have a panel or understand the 
problems of ESP wi-fi or would like to be involved in the final 
solution of using the GVG panel as a standalone unit to 
interface to something like Vmix then we would love to hear 
from you at editor@cq-datv.mobi . 


" GVG Panel 
let PRT1=63 control port 
let PRT3=61 ‘address 
let PRT4=56 ‘data bus 
i2c.setup(4,5) 
‘gosub_ [lamp test] 
gosub [clearlights] 
let m = 255 
i2c.begin(PRT1) 
i2c.write(61) 
i2c.end() 
i2c.begin(PRT4) 
i2c.write(255) 
i2c.end() 


‘control port 
‘scan buttons 


‘data bus 
Do 
for B=0 to 7 
i2c.begin(PRT3) 


i2c.write(B) 
i2c.end() 


‘address port 
‘scan buttons bs2 low 


i2c.requestfrom(PRT4,1) 
d = i2c.read() 
i2c.end 
let e = val(d) ‘change to a value 
if e<255 then gosub [groupsort] 
‘if e< 255 then delay 5000 
next B 
loop until O 
end 
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[groupsort] 


sub routines 


if B=1 then gosub [KEY] 


if B=4 ande 
if B=4 ande 


= 251 then gosub [KEY] 
= 247 then gosub [KEY] 


if B=2 then gosub [PGM] 


if B=4 ande 
if B=4 ande 


= 254 then gosub [PGM] 
= 253 then gosub [PGM] 


if B=3 then gosub [PST] 


if B=4 ande 
if B=4 ande 
if B=0 ande 
if B=0 ande 
if B=O0 ande 
if B=O0 ande 
if B=0 ande 
if B=O0 ande 
if B=5 ande 
if B=5 ande 
if B=5 ande 


if B=5 ande = 


if B=7 ande 
if B=7 ande 
if B=5 ande 
if B=5 ande 
if B=6 ande 
if B=6 ande 
if B=6 ande 
if B=6 ande 
if B=6 ande 
if B=6 ande 
if B=6 ande 
if B=5 ande 
if B=5 ande 
if B=4 ande 
if B=4 ande 
if B=O0 ande 
if B=O0 ande 
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= 239 then gosub [PST] 

= 223 then gosub [PST] 

= 253 then gosub [KEY CTRL] 

= 251 then gosub [KEY CTRL] 

= 247 then gosub [KEY CTRL] 

= 239 then gosub [KEY CTRL] 
223 then gosub [KEY CTRL] 
191 then gosub [KEY CTRL] 
127 then gosub [KEY CTRL] 
254 then gosub [BORDERLINE] 


253 then gosub [BORDERLINE] 
247 then gosub [AUXCNTRL] 
= 239 then gosub [AUXCNTRL] 
= 239 then gosub [DSK] 

223 then gosub [DSK] 

191 then gosub [DSK] 

=254 then gosub [TRANSITION] 
=253 then gosub [TRANSITION] 
=251 then gosub [TRANSITION] 
=247 then gosub [TRANSITION] 
=223 then gosub [TRANSITION] 
=191 then gosub [TRANSITION] 
=191 then gosub [TRANSITION] 
=127 then gosub [TRANSITION] 
= 254 then gosub [E MEM ] 

= 127 then gosub [ASPECT ] 


June 2019 


if B=6 and e = 127 then gosub [DSK PV] 


return 

[KEY] 

ifB=1ande 
ifB=1ande 
ifB=1ande 
ifB=1ande 
ifB=1ande 
ifB=1ande 
ifB=1ande 
ifB=1ande 
ifB=4ande 
ifB=4ande 
return 

[PGM] 

ifB=2ande 
ifB=2ande 
ifB=2ande 
ifB=2ande 
ifB=2ande 
ifB=2ande 
ifB=2ande 
ifB=2ande 
ifB=4ande 
ifB=4ande 
return 

[PST] 

ifB=3 ande 
ifB=3 ande 
ifB=3 ande 
ifB=3 ande 
ifB=3 ande 
ifB=3 ande 
ifB=3 ande 
ifB=3 ande 
ifB=4ande 
ifB=4ande 


254 then 
253 then 
251 then 
247 then 
239 then 
223 then 
191 then 
127 then 
251 then 
247 then 


254 then 
253 then 
251 then 
247 then 
239 then 
223 then 
191 then 
127 then 
254 then 
253 then 


254 then 
253 then 
251 then 
247 then 
239 then 
223 then 
191 then 
127 then 
239 then 
223 then 


wprint "Key 0 " 
wprint "key 1 " 
wprint "key 2 " 
wprint "key 3 " 
wprint "key 4 " 
wprint "key 5 " 
wprint "key 6 " 
wprint "key 7 " 
wprint "key 8 " 
wprint "key 9 " 


wprint "PGM 0 " 
wprint "PGM 1 " 
wprint "PGM 2 " 
wprint "PGM 3 " 
wprint "PGM 4 " 
wprint "PGM 5 " 
wprint "PGM 6 " 
wprint "PGM 7 " 
wprint "PGM 8 " 
wprint "PGM 9 " 


wprint "PST 0 " 
wprint "PST 1 " 
wprint "PST 2 " 
wprint "PST 3 " 
wprint "PST 4 " 
wprint "PST 5" 
wprint "PST 6 " 
wprint "PST 7 " 
wprint "PST 8 " 
wprint "PST 9 " 
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return 

[KEY CTRL] 

if B=O and e = 253 then 
if B=O and e = 251 then 


if B=O and e = 247 then 
if B=O and e = 239 then 
if B=O and e = 223 then 
if B=O and e = 191 then 
if B=5 and e = 127 then 
return 

[BORDERLINE] 


if B=5 and e = 254 then 
if B=5 and e = 253 then 
if B=5 and e = 251 then 
if B=7 and e = 254 then 
if B=7 and e = 253 then 
return 

[AUXCNTRL] 

if B=5 and e = 247 then 
if B=5 and e = 239 then 
return 


[DSK] 

if B=6 and e = 239 then 
if B=6 and e = 223 then 
if B=6 and e = 191 then 
return 

[TRANSITION] 


if B=6 and e =254 then 
if B=6 and e =253 then 
if B=6 and e =251 then 
if B=6 and e =247 then 
if B=5 and e =223 then 
if B=5 and e =191 then 
if B=4 and e =191 then 
if B=4 and e =127 then 
return 

[E MEM ] 


wprint "AUTO SELECT " 
wprint "PST PTN " 
wprint "LUM KEY " 
wprint "LINEAR KEY " 
wprint "CHROMA KEY " 
wprint "KEY MASK " 
wprint "KEY INVERT " 


wprint "NORMAL " 
wprint "BORDER " 

wprint "DROP SHADOW " 
wprint "EXTRUDE " 
Wprint "OUTLINE " 


wprint "EFFECTS SEND " 
wprint "BUS AUX " 


wprint "DSK CUT " 
wprint "DSK MIX " 
wprint "FADE TO BACK " 


wprint "KEY1 " 
wprint "KEY " 
wprint " BKGD " 
wprint " EFFECT " 
wprint " WIPE " 
wprint " MIX " 
wprint "CUT" 


wprint "AUTO TRANSITION " 


if B =O and e = 254 then Wprint " E Mem" 
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return 


[ASPECT ] 
if B=O and e =127 then wprint "ASPECT ON " 
return 


[DSK PV] 
if B=6 and e =127 then wprint "DSK PV" 
return 


‘[writelamps] 


i2c.begin(PRT1) ‘contol port 
i2c.write(62) ‘writelamp 
i2c.end() 
gosub_ [enablelamps] 
i2c.begin(PRT4) ‘data bus 
i2c.write(y) 'y address 
i2c.end() 


i2c.begin(PRT3) ‘address bus 
i2c.write(x) 'x address 
i2c.end() 
i2c.begin(PRT3) ‘address bus 
i2c.write(15) ‘latch number 
i2c.end() 
return 


[clearlights ] 
i2c.begin(PRT1) ‘contol port 
i2c.write(62) ‘writelamp 
i2c.end() 
fora =1 to 8 
i2c.begin(PRT4) ‘data bus 
i2c.write(0) 
i2c.end() 
i2c.begin(PRT3) ‘address bus 
i2c.write(a) 


Page 24 


i2c.end() 


next a 
i2c.begin(PRT3) ‘address bus ae MiniTiouner-Express EE 
i2c.write(16) Digital Amateur Television DVB-S/S2 Receiver / Analyzer : 
i2c.end() = : 
return 
[enablelamps] 
i2c.begin(PRT4) ‘data bus 
i2c.write(168) 
i2c.end() Available at DATV-Express.com 
i2c.begin(PRT3) ‘address bus 
i2c.write(3) ‘latch number 
i2c.end() 
i2c.begin(PRT3) ‘address bus 
i2c.write(15) ‘latch number 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 


i2c.end() Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
return Real time signal modulation constellation & dBm signal strength display 
etu Price: US $75 + shipping — order with PayPal 
7 2 For details & orderi to www.DATV-E : 
So far we have tested the lamps and progressed to lighting 9 seein tame eet a a Utes Bes oer 
in ivi | | mM now W h V n r h SA (kS) Freq (kre) er NIM : Serit FTS-4334L 
dividual la nps, no e have tested and g ouped the ) yy Pee ee 
buttons and in the next issue, we will be tacking the thorny Onteor> = amnaI88 __WaniTieur i ll 
. . “ay . SR3125 | 12680 Mite Frequency (kHz) 
subject of connecting the two together. I suspect it’s going to fainting nO aa 
} 3 voq—> (eae) 


be a tough month for me, but nothing that cannot be solved 
with a little engineering know how (please don’t quote me). 


| 
Symbolrate (KS)... 
az ||SR set 31250498 A 


at WA8RMC QTH 15 miles away). 
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One from the vault 


First published in issue 4 


Introducing Project Loon: Balloon-powered 
Internet access 


The Internet is one of the most transformative technologies 
of our lifetimes. But for 2 out of every 3 people on earth, a 
fast, affordable Internet connection is still out of reach. And 
this is far from being a solved problem. 


There are many terrestrial challenges to Internet 
connectivity—jungles, archipelagos, mountains. There are 
also major cost challenges. Right now, for example, in most 
of the countries in the southern hemisphere, the cost of an 
Internet connection is more than a month’s income. 


Solving these problems isn’t simply a question of time: it 
requires looking at the problem of access from new angles. 
So today we’re unveiling our latest moonshot from 
Google[x]: balloon-powered Internet access. 


We believe that it might actually be possible to build a ring of 
balloons, flying around the globe on the stratospheric winds, 
that provides Internet access to the earth below. It’s very 
early days, but we’ve built a system that uses balloons, 
carried by the wind at altitudes twice as high as commercial 
planes, to beam Internet access to the ground at speeds 
similar to today’s 3G networks or faster. 


As a result, we hope balloons could become an option for 
connecting rural, remote, and under served areas, and for 
helping with communications after natural disasters. The idea 
may sound a bit crazy—and that’s part of the reason we’re 
calling it Project Loon — but there’s solid science behind it. 
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Balloons, with all their effortless elegance, present some 
challenges. Many projects have looked at high-altitude 
platforms to provide Internet access to fixed areas on the 
ground, but trying to stay in one place like this requires a 
system with major cost and complexity. 


So the idea we pursued was based on freeing the balloons 
and letting them sail freely on the winds. All we had to do 
was figure out how to control their path through the sky. 


We’ve now found a way to do that, using just wind and solar 
power: we can move the balloons up or down to catch the 
winds we want them to travel in. That solution then led us to 
a new problem: how to manage a fleet of balloons sailing 
around the world so that each balloon is in the area you want 
it right when you need it. We’re solving this with some 
complex algorithms and lots of computing power. 


Now we need some help—this experiment is going to take 
way more than our team alone. This week we started a pilot 
program in the Canterbury area of New Zealand with 50 
testers trying to connect to our balloons. This is the first time 
we've launched this many balloons (30 this week, in fact) and 
tried to connect to this many receivers on the ground, and 
we’re going to learn a lot that will help us improve our 


. 
—— 
Ps 
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Over time, we’d like to set up pilots in countries at the same 
latitude as New Zealand. We also want to find partners for 
the next phase of our project - we can’t wait to hear feedback 
and ideas from people who’ve been working for far longer 
than we have on this enormous problem of providing Internet 
access to rural and remote areas. We imagine someday you'll 
be able to use your cell phone with your existing service 
provider to connect to the balloons and get connectivity 
where there is none today. 


This is still highly experimental technology and we have a 
long way to go - we’d love your support as we keep trying 
and keep flying! Follow our Google+ page to keep up with 
Project Loon’s progress. 


Onward and upward. 
Posted by Mike Cassidy, Project Lead 
http://googleblog. blogspot.co.uk/2013/06/introducing- 


project-loon.html 


For a 2015 update, see: 


https://www. blog. google/inside-google/alphabet/indonesia- 


loon-internet/ 


it you have an idea for a project please contact the eaitor 


email address: eaitor@cq-datv.mobi 
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Nr. 192 


51. Jahrgang 
1. Quartal 2019 


EURG, SFR6,50 US$ 6. 


t 
nGaF > 
mitelieo ring 
Das ist der Beginn der AGAF: Uwe, DJ8DW, mit einer ATV-Vorfiihitung } Vers yovzin 
beim ersten DARC-Europatreffen in Wolfsburg 1968 i seit 5) 
( 
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TV Amateur is a German Language ATV Magazine. It is 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 
Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV {2 


CQ-DATV is published on the last day of the month. The cut- dotMOBI 


off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


JM BOLO) 


Followed all over the world 


Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. https:/ /cq-datv.mobi ISSN 2059-2191 
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Editorial 


Welcome to CQ-DATV 73. A lot has been happening so lets 
start with the IARU ATV contest. We hope our timely 
reminder got some of you out there, sorry we don’t have any 
results as yet, but they cannot be too far away. Pictures have 
been arriving on the editor’s desk, it looks well attended and 
as always, lots of fun. 


Computers and ATV are as always linked, never more so than 
now with DATV, but we seem to have moved away from 
writing our own code. I know Trevor and Mike have been 
pushing hard with BASIC (the programming language), it has 
to be said this is somewhat of a revival, but until recently we 
were never sure how much of a revival, but the secret is now 
out. 


Professor John Kemeny, Maths professor Thomas Kurtz, and a 
group of undergraduate students at Dartmouth College 
created BASIC (Beginner’s All-purpose Symbolic Instruction 
Code). (Beginners Awfully Slow Idiot Code - Ian). 


The first program ran on 1 May 1964 
https://www.theregister.co.uk/2019/06/17/plaque_for_basic 
_ birthplace_new_hampshire/. 


That’s 55 years ago and it still has a following, I suspect 
when this was being created nobody could have ever 
imagined it being run on kit like the ESP 8266. 


It just keeps getting better, as Mike G7GTN explains, ESP 
Basic was good, but Annex is another generation. 


The program is free and the ESP modules are everywhere for 
just a few pounds, so you have no excuses. If you missed out 
on BASIC in the 80’s and don’t have fond memories of 
Spectrum’s, ZX81’s, BBC model B’s, well now is your chance 
to fill in the gaps in your education. 
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Trevor is so impressed with Annex he is rewriting all the 
Grass Valley code for Annex BASIC, but that has not stopped 
him producing the 6th article in the series for the Grass 
Valley mixer and here at the editorial office we are suspecting 
there are still more to articles come. 


Tracking the GVG panels on eBay, 4 have changed hands 
since he started but nobody is owning up to being a proud 
owner! Lets hope that some of them have fallen into the 
hands of CQ-DATV readers. 


Also in this edition Jim Andrews KH6THV is sharing with us 
the history of the Boulder County ATV repeater, which went 
on air in 1978. It had both its inputs and outputs in the 70 
cms band. It lasted until 1981 when a new 10kW FM 
broadcast transmitter made it unworkable from the site, only 
to reappear in 1990. I will let Jim tell you the full story. 


Jim has also written a very interesting article about DATV and 
interference. COFDM modulation appears as if it were white 
noise. When viewed on a spectrum analyser, it appears as if 
the “grass” from the noise baseline is raised upon a 
rectangular pedestal. 


So the question remains, just how strong will the DTV signal 
actually be when received by an ordinary amateur 70 cm FM 
mobile, or hand-held radio, or FM repeater? Jim explains it 
all. 


Some news also from the Netherlands. The DKARS (Dutch 
Kingdom Amateur Society) who have also been publishing a 
free electronic magazine, is no more. 


This very successful magazine has only been possible with 
the support of all radio amateurs who have committed 
themselves to DKARS. A group of enthusiastic people that 
continues to grow. Also a group of people who are usually 
positively critical and regularly provide the board with ideas. 
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The next step is now the Dutch Amateur Radio Union (DARU). 
We now have a first founding board consisting of four people: 


= DKARS MAGAZINE 


- PA3FXB chairman 
- PAO@MKO vice-chairman 
- PELCHQ secretary 
- PA3KYH treasurer 


CQ-DATV would like to wish you every success with this next 
important step. 


So now as we always Say sit back and enjoy CQ-DATV 73 


CQ-DATV Production team 


En verder nog dit nummer onder andere: 


De Dutch Amateur Radio Union(DARU) gaat het stokje van DKARS overnemen 
Aluminium schuifmast voor veldwerk 

New IOTA on Ice DXpedition 

Again the analog keyer 

Dual band YAGI antenna with open sleeve element 

En nog heel veel meer 


DKARS-Dutch Kingdom Amateur Radio Society 


Please note: articles in this magazine are provided ; 
with absolutely no warranty whatsoever; neither the aa DKARS-Dutch Kingdom Amateur Radio Society 


contributors nor CQ-DATV accept any responsibility or ray LL Juni 2019 editie 50 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 


Check out the DKARS website at:- 
http: //dkars.nl/ 
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News and World Round-up ALE fae a ac in June, I started preparing 


DATV-Express Project " 
a. 
i 


Charles G4GUO reported that the last box of the MiniTiouner- 
Express inventory of DATV receivers were all shipped to 
customers in European Union during May. The PayPal function 
for ordering MiniTiouner-Express receiver/analyzer units on 
the DATV-Express.com website has again been disabled. The 
Project Team agreed that the PayPal function for ordering will 
next be enabled when the next production run of units are in 
the hands of Charles. 


Art WA8RMC reported that the 100 each blank PCB boards for 
the next production run of MiniTiouner-Express units were 
shipped to him on 2019-05-29. The Serit NIM tuners will be 
shipped to Art in the first week of June. Art expects that the 
next production batch of MiniTiouner-Express units will be 
available for ordering in early July. 


Ken W6HHC reports that the latest version of MiniTioune ———S = aa — 
software (V0.9beta8) was released by Jean-Pierre F6DZP on The desire was not much. As the days went by I learned that 


May 04. This new beta software has been successfully tested IK3HHG Francesco will not participate this year. With IV3WSJ 
on the MiniTiouner-Express units and works VERY well. The Mauro we had to let go of the idea of doing QSO in 24GHz 
software is available to download free from the VivaDATV ATV. 
website at 

For the 5GHz and 10GHz I only prepared the antennas. Two 
http://www. vivadatv.org/viewtopic. php ?f=60&t=625 for the 5GHz and two for the 10GHz. 
Project speed set to moderate ...de Ken W6HHC For the 23cm and 13cm I already have everything ready for 


---------------- Steen Ha hse enn EEE Re Shea hntEN on emm eet analogue and digital DVB-T. 
Rudi Pavlic SS8RU reports 
The fateful Saturday arrives. The 144.750MHz frequency 


Years ago I decided not to send the IARU ATV contest LOGs. remains silent. 
It is like us in Slovenia we have no more ATV contests, if we On Sunday, something is heard but not like the past few 
want to do QSO ATV we must join the IARU and Ancona years. 


Contest contests. 
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It’s 17:13 on Sunday. On the card the IARU ATV contest is 
not yet finished, but the radio on 144.750MHz is muted. 
“Suma sumarum” I did % QSO in 30 hours of IARU ATV 
contest. 


73 s58ru 


DATV-Express Project - TX units 
This is a just a quick mid-month update.... 


The Project Team (without public notice) decided to take the 
last 24 blank PCBs for the DATV-Express transmitter boards 
that were still laying around and have them assembled and 

tested. 


Art WA8RMC did all the work of ordering components, kitting 
them for the PCBA assembly house and testing them after 
assembly. Art now reports that these boards are NOW ready 
to be sold via PayPal at www.DATV-Express.com website 


The price has been reduced to USD179 each + shipping (and 
any VAT that may be due) 


All shipping will be from USA...so usually USD35 for most 
world-wide shipping including EU....$7.00 for shipping within 
USA. 


Also, Art shipped a box of 30 ea MiniTiouner-Express RX units 
to Charles G4GUO on June 15. It is expected that it will take 
about 2 weeks for these RX units to clear customs and be 
delivered to Charles. 


When G4GUO has these RX units in possession, The PayPal 
function for MiniTiouner-Express RX units will be enabled. 


Project speed set to moderate ...de Ken W6HHC 
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NEW PRODUCT ANNOUNCEMENT 


KH6HTV VIDEO is pleased to announce the availability of 
NEW filter products which will make it possible for radio/TV 
amateurs to easily build 70cm Television Repeaters. 


They are the new model ATV-BPF-xxx, Band- Pass Filter and 
the model ATV-DPX, Duplexer. 


Left: 70 cm, 6 MHz, Band-Pass Filter 
Right: 70cm, ATV / DTV Duplexer 


With the duplexer, it is now possible to construct a TV 
repeater using a single antenna. Detailed specification sheets 
are available on the web site: www.kh6htv.com 


Also a new, revised, application note, AN-23b, entitled “DVB- 
T Television Repeater” is available on the web site. 


Continued next page... 
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Written by Jim Andrews, KH6HTV 


There has been concern expressed by some radio amateurs 
using FM voice radios to the possible interference to their 70 
cm repeaters by radio amateurs transmitting digital Television 
signals. A 10 watt, DVB-T transmitter will be equivalent to 
transmitting a weak, 44 milli-Watt (+16dBm) signal on any 
single FM voice channel. 


A digital TV (DTV) signal due to the random nature of the 
COFDM modulation appears as if it were white noise. When 
viewed on a spectrum analyzer, it appears as if the “grass” 
from the noise baseline is raised upon a rectangular pedestal. 
When one tunes in a DTV signal on a single sideband receiver, 
it just sounds like white noise, except that the receiver’s S 
meter indicates the presence of additional RF power above 
the noise floor of the receiver. 


So the question remains, just how strong will the DTV signal 
actually be when received by an ordinary amateur, 70 cm FM 
mobile, or hand-held radio, or FM repeater? 


First what are the bandwidth requirements for an FM voice 
radio? Carson’s Bandwidth Rule (CBR) for FM modulation is: 
CBR = 2(Af+fm), where Af is the peak frequency 
deviation, and fm is the highest frequency in the modulation 
signal. Thus for a typical band-limited voice signal maximum 
of 3 kHz and 5 kHz deviation, the required bandwidth is 
about 16 kHz. Per the FCC, for 5 kHz deviation, the channels 
are 25 kHz wide. 


A typical amateur DTV transmitter puts out at most about 10 
watts (rms) of RF power. In the USA, we use TV channels that 
are 6 MHz wide. For DVB-T modulation, there are actually 
guard bands of 145 kHz at the channel edges and the actual 
DTV signal occupies 5.71 MHz. 
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The DTV transmitter’s power is uniformly spread over this 
whole signal bandwidth. 


Thus the DTV transmitter’s power density, Pd ,in Watts / 
Hertz is: 
Pd = 10 Watts / 5.71 MHz = 1.75 x 10-6 W / Hz 


Thus the equivalent transmitter power in a single 25 kHz FM 
voice channel is: 

P(FM equiv) = Pd x FM-BW = 1.75 x 10-6 W / Hz * 25 kHz = 
0.044 Watt = 44 mW = +16dBm 


While this is not infinitesimally small, it is still much weaker 
than any typical 5 Watt hand-held radio or a 50 Watt mobile 
radio. Thus I argue that the RFI potential to FM voice 
repeaters is minimal. 


All back issues available 


All common eBook Formats 
We also have PDF 


ooking Back TX older TV, ‘taeiralontes 


DigitalfasAiVAMicro)ProcessomProjects 
GeneralJAIVANews UKe8alnternational 
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Annex WiFi Rapid Development System 


Quick Review by Mike Stevens G7GTN 


Looking at available options for quick development and test 
type projects my attention was drawn to this modern version 
of Basic hosted on an ESP8266 module. We have seen a 
version before of a custom BASIC Language that ran on the 
same chip and allowed code development from a browser 
based editor. We can consider this to be the next generation 
on from the original concept of allowing us to enter code and 
run this from our standard web browsers. We have both a 
powerful implementation of the Basic language that many of 
us will already be familiar with coupled to some clever 
features to help whilst developing your code, of particular 
value is the built in help feature that is launched by pressing 
the F2 key. 


The package includes a nice Windows based utility that 
amongst the features is a very good File Manager to help get 
your code on to and back off the module for storage. Also of 
use is a built in Serial Monitor that displays information whilst 
your code is running. You may also send text or data to this 
using the familiar PRINT command from your own code. So 
our web browser becomes our IDE interface, remembering 
this is local via WiFi and has nothing at all to do with the 
cloud so no internet connection is required unless your own 
project actually requires this (well not quite as the Help file 
actually comes from the web on pressing the F2 key) 
Downloading and installing the binary package on the 
ESP8266 Module 


The full installation package can be freely downloaded from 
the site link, you can select the version you require. At the 
time of this writing we are at Version 1.39 which the author is 
describing as Beta 1: 


https://sites. google.com/site/annexwifi/home 
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Using the Windows Toolkit Serial Flasher option you can 
install the package on the module. Possibly the most useful 
option is to install the package alongside the demo samples 
written and provided by the author. This provides a good 
indication of the type of projects you could attempt in BASIC. 
Entering 192.168.4.1 on a mobile device will now launch the 
default web configuration page, here you can enter the 
details of your WiFi router, this being the SSID and also 
Password. Once you have done this the fastest way to get the 
IP address is to launch the Serial Monitor and connect to the 
module. This will be the IP Address that you enter in to your 
web browser to get access to the IDE and control interface. 


_ CGC @ Notsecure | 192.168.0.4/config 


Output Editor Config File Manager 
Annex WiFi 1.37 Beta 1 
Station Mode (Connect to router) 
Name VM268086-2G 
Pass eeeeenee 


Ap mode (broadcast out its own ap) 
Name 

Pass 

Channel 


The Web Based IDE 


Once you have configured the connection details from your 
standard desktop web browser you can launch the IDE. This 
will be done using the IP address that the Serial Monitor has 
reported in the previous step. This on first look seems quite 
simple but provides some of the features we have come to 
expect from desktop IDE software. 
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™ Serial Monitor _ i x 


sdSTARTING... 
Connecting.... 
Connected to VM268@86-2G 
IP address: epee 


168.0.4 


[] CR+NL 
[| Echo ON 


[_] DTR 
L_] RTS 


Clear 


Web Configuration Page Serial Monitor showing IP 
address served from the Router 


We can step through the code a line at a time and see the 
output in the LOG pane whilst we do so. Another helpful 
feature is the ability to enter a command in so called 
immediate mode to do some quick testing. The small 
graphical ribbon bar provides many more options that you 
will find useful during your own coding. 


% Annex+32 Toolkit by CiccioCB V1.03 official (c) 2019 — x 


Serial Flasher File Manager OTA Backup / Restore Contig 


UDP Htmi Converter Syntax HighLight IP Scan Change Log Copyright 


List Local 
Files 


‘old /buttons bas 


Open Folder Upload 


)] ESP IP Address Date & Time 


Upload 
from ZIP 


192.168.0.4 


01/01/70 08:26:04 
Sync Time 

Folder Name 

[Download 

Remote Files 
/oar-graph js.gz 
fouttons bas 
gauge min js.gz 
html /mixed itmi 
i2cscan bas 
‘knob4ul js gz 
Jamptest bas 
program/74595_1 bas 
program/8574_2 bas 
program/adc bas 
program/ajax | bas 
program/ajax3 bas 
program/bed bas 
program checkboxes 1.bas 
program/css1 bas 
program/data1 bas 
program/defaut_switch bas 
program/defauit_timer bas 
program/demo 1 bas 


Open Folder Download 
| Delete Fies | 


Basic version ESP ram free 
Annex WiFi 1.37 Beta 1 32144 
Alash free space 
2753219 
Log 

Downloading /buttons bas 

Downloading /outtons bas 

Downloading /outtons bas 

Downloading /outtons bas 

Downloading /buttons bas 

Downloading /buttons bas 

Downloading /outtons bas 

Downloading /buttons bas 

Downloading /outtons bas 

Downloading /buttons bas 

Downloading /outtons bas 

Downloading /buttons bas 

Downloading /buttons bas 

Downloading /buttons bas 

Downloading /buttons bas 

Downloading /outtons bas 

Downloading /buttons bas 

Downloading /outtons bas 

Downloading /buttons bas 

Downloading /buttons bas 

Downloading /outtons bas 

Uploadina /buttons bas _ sees i 
Serial Monitor 


Clear Log 
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- G A Not secure | 192.168.0.4, 


Output Editor Contig File Manager 


File to Runimidi.bas Advanced 


SERIAL .MODE 115200 


Set speed 


sare . 1200 


Poise 1200 


| Position in1.Cht Total in 21.Cn380 | 


log 


Windows Toolkit Software Utility 


Using the Windows Toolkit and having the module connected 
you gain access to some useful features, such as code 
uploading and downloading. From this window we can also 
access the Serial Monitor which is a handy way to debug your 
code using the PRINT command and observing the results. 
Alongside many of the commands additional options are 
available for formatting this displayed output. The extensive 
help file alongside the code samples provides all the 
information you will require as you develop code once again 
in the BASIC Language. We have more advanced features 
that I still need to fully investigate; moving forwards. 


Conclusion 


This could provide the perfect development platform for some 
simple projects — whilst is certainly capable of far more 
complex ideas I can see making good use of this for quick 
development tasks. You can escape the sometimes long 
compile upload cycles of conventional C ++ and the 
complexities of additional libraries. We have now from within 
Basic some very good support for additional hardware and 
common modules we might wish to use in our projects. This 
would be an excellent fit for the wemos D1 ESP8266 module 
and large range of associated shields. 
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In case you were WONdEriING........0eseeeeeeeeeeeeees 
A SENIORS PERSPECTIVE OF FACEBOOK. 


For those of my generation who do not, and cannot, 
comprehend why Facebook exists: 


I am trying to make friends outside of Facebook while 
applying the same principles. 


Therefore, every day I walk down the street and tell 
passersby what I have eaten, how I feel at the moment, 
what I have done the night before, what I will do later and 
with whom. 


I give them pictures of my family, my dog, and of me 
gardening, taking things apart in the garage, watering the 
lawn, standing in front of landmarks, driving around town, 
having lunch, and doing what anybody and everybody 
does every day. 


I also listen to their conversations, give them the "thumbs 


I would fully recommend downloading and giving this web up" and tell them I like them. 

browser based version of BASIC a test for yourself. In the 

three weeks I have been using this have found it to be stable. And it works just like Facebook. 

You will find a good support system from the supplied help I already have four people following me:- 

file to a community forum that provides assistance from 

many knowledgeable users. Two police officers, a private investigator and a psychiatrist. 


A Noni Moose 
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Grass Valley Mixer Conversions - Part 6 


Written By Trevor Brown G8CJS 

I did expect this project to 
span more than one magazine, 
but never as many as it has. I 
explained in issue 68 that this 
, WaS a live project and that 

= each month I would progress 
it and report back. This time I 
have back tracked a little and 
made changes, but they are all 
improvements and effect the programming language. To be 
more accurate, the syntax and some minor changes to the 
hardware which just keeps getting better and better. 


Let’s start with the hardware. I showed in one of the earlier 
issues a PCB designed and produced by Mike G7GTN, well the 
slow boat to china has delivered some PCB’s and thanks to 
Mike I have two of them. I have now populated up one of 
them and yes, it works! Works is probably not the correct 
word; it works brilliantly and has more facilities than I ever 
asked for. 


It has two additional eight-bit ports provided by two extra 
PCF 8574 chips and the I2C bus has been brought through to 
an external connector so that a 20 by 2 LCD screen can be 
added. I have added the screen and it works brilliantly. The 
user address lines for the PCF 8574 chips have also been 
connected to dip switches so they can be user positioned in 
the memory map. 


As Mike also has a GVG panel and PCB we are working 
together to test software and hardware. I have changed the 
8574 chips, the original ones were PCF8574AP to PCF 8574A. 
Let me explain. The Chips have a specific I2C address and 
only one device can be located at any one address. 
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This is achieved by connecting the AO to A2 connections to 
either Vcc or ground hence the three DIP switches (my 
original dongle in CQ-DATV 68 shows them hard wired). This 
is not the full address bus, but the rest of it is connected 
inside the chip and is not user adjustable. 


The mathematicians will realise that we can only have eight 
of these chips on the I2C bus. Enter the PCF 8574AP chips 
which have the internal part of the address bus connected 
differently so the eight possible addresses are different to the 
A version so that the I2C bus can address eight of the A chips 
and eight of the AP chips. Yes that’s 16 in all! You can use 
whichever chips you can get your hands on but remember to 
correct the statements at the head of the code. I have now 
included the options in comment statements. If you use an 
LCD screen remember it is not adjustable, it is locked to O0x3f 
in hex or 63 in decimal. If you have any doubts run the I2C 
address scanner software and it will report back all the 
addresses that have a device present. 


"+ GVG100 Panel Button Decode 


"+ Annex ESP8266 Basic 


'+ https://sites.google.com/site/annexwifi/home 


‘+ Original ESP8266 Basic Code from CQ-DATV Magazine 72 
ige 


" PCF8574 Device Addresses 

let PRT1=39 " Port 1 Control 
device 

let PRT3=37 
/P device 

let PRT4=32 
/P device 


address 63 for /P 
"Port 3 Address Bus’ address 61 for 


"Port 4 Data Bus address 56 for 
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Mi t el t: 


oy 


G8CIS - G7GTN 
ESP8266 & PRO MICRO PROCESSOR I2C DONGLE 
V3.00 - JUNE 2019 


The revised dongle circuit diagram 


I have also made some changes to the software. The ESP 
BASIC might have got this project off the ground, But it did 
have one or two problems, the micro’s used to lose Wi-Fi 
connection to the PC usually at the most inopportune time 
such as when I was hoping to cut and paste the code from 
the proof versions of the magazine and verify everything 
before we publish, so one or two things escaped checking. 
One of them was carriage returns. 


The BASIC listings always appeared as double spaced in word 
and reducing this by using control carriage return can remove 
the carriage returns when you cut and paste the BASIC code 
so to avoid this we have posted the code as a .BAS file on the 
CQ-DATV website. These files can be opened in notepad (for 
the curious). 
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- USER I/O - 


Porto 
5) 
EE 
oa —————s: 
= i 
PCPOSTEAP 


G8C)S - G7GTN 
ESP8266 & PRO MICRO PROCESSOR I2C DONGLE 
V3.00 - JUNE 2019 


The extra ports for future additions 


The posted files have been re-written into Annex BASIC. The 
curse of BASIC was always syntax or dialects. In Annex 
BASIC print becomes Wlog, Delay becomes Pause, the 
brackets in the I2C routine needed to be removed and the 
subroutine calls and labels are a little different, just to 
mention a few. 


Annex BASIC is such an improvement on ESP BASIC as Mike 
has already explained earlier. It’s worth making these 
changes and using Annex so from now on as our BASIC for 
the NODE. MCU or its later incarnation LOLin (both modules 
are pin compatible) will be in Annex BASIC. 


What can I say about the BASIC that Mike has not already 
covered? The instant help key (F2), the ability to single step 
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the code, the ability to see it full screen and above all the 
reliability and the ease of getting a IP address that can be 
pulled up on the PC. I will convert the lamp test routine and 
get that onto the CQ-DATV site as Annex BASIC in the next 
few days. 


The Button_test programme will print the selected button on 
the PC. It does not need to run in De-Bug mode and can 
easily be adapted to print on the LCD display E.G. If you look 
at the PST subroutine PST: 


P 


“Aueemun 


on 


‘if B = 3 and e = 254 then wlog "PST 0" 
if B = 3 and e = 254 then LCD.CLS: LCD.PRINT 1,1,"PST 0" 
if B = 3 and e = 253 then wlog "PST 1 " 


if B = 3 and e = 251 then wlog "PST 2 " 
if B = 3 and e = 247 then wlog "PST 3 " 


ZREGRRoRsREReB f 


_ 900990000000000 


You can see I have commented out the PSTO wlog and put a 
new line below it to drive the LCD. What I can say the 
advantage of BASIC is it is its own source code so you can ba a per. , 
see the code and customise the code. This was the advantage - Tere 

and the weakness. The PCB for the new improved dongle 


VsoR Qe oNB RARE 


Xo 


< e 


The secret squirrels, who like compiled languages are all into 
keeping the source code and selling you the executable files 
they produce in the knowledge that you cannot see or edit 
their work. CQ-DATV is squirrel free and I hope we are 
presenting the code in this series of articles so that anyone 
can adapt, change and extend our work. 


Next time I will make the button press light the lamps I 
promise...sorry for the changes and the new BASIC syntax, T 
but it really is worth the changes. 


iT you have an idea for a project please contact the editor 


email address: editor@cq-datv.mobi 
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TV Amateur is a German Language ATV Magazine. It is =Je}} te) re 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ — 
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Boulder. Colorado TV Repeater History It was a 70cm repeater with the input on 439.25MHz and the 
J output on 421.25MHz. It used a single DB Products, DB-411, 
Written by Jim Andrews, KH6HTV antenna with a circulator (25dB isolation) and separate 6 


MHz, interdigital, band-pass filters on the receiver and 
transmitter. 


C h an nel 5/ I designed and built the 10 watt transmitter and controller. 


Joe built the receiver, John built the band-pass filters. Bob did 
the wiring of the controller. 


This repeater was operational from about 1978 till 1981. It 
operated under the RMVHFS club call sign, WOIA. During this 
era all ham TV was in black & white (B&W), as no one could 


afford a color TV camera. In 1981, a new, powerful (10kW), 
FM broadcast transmitter was installed at the Lee Hill site. 


TV Repeater 


The resultant RFI was so 


strong that we were unable to WAON H D 


keep it out of our repeaters 
circuits. Thus, we removed our 


TV repeater from Lee Hill. | JIM ANDREWS 
Ou er, _ BOULDER County 


In 1980, I started my COLORADO, USA 


Boulder, Colorado has had an amateur Television repeater business, Picosecond Pulse 

since the late 70s. Boulder hams, including myself, became Labs, and began working on it 

interested in amateur TV starting in 1974 when an in- full time in 1981. 

expensive, small, partially solid-state, B&W TV camera 

became available from a bankrupt company in Austria that For the next ten years, I was 

had come out with an early consumer grade video tape too occupied with PSPL to 

recorder. devote any time to ham radio 
or TV. 

Most of the active TV hams then were also members of the 

Rocky Mtn. VHF Society. The RMVHFS had a 2 meter FM The TV repeater sat in storage 

repeater (146.76MHz) then on Lee Hill, north-west of Boulder. in my basement for the next 

Under the sponsorship of RMVHFS, I, Joe Woods ADOI, John ten years. TV activity in 

Shafer, WOKWR, and Bob O’Connell, WAOBAF, designed and Boulder died during this 

built our first TV repeater and installed it at the repeater site interval. 

on Lee Hill. 
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The Boulder analog ATV repeater at the form 
Chautauqua Park site 
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In the fall of 1989, Captains Bill McCaa, KORZ, and Chuck 
Pringle, KODGP, of the Boulder County Sheriff’s Department 
approached BCARES (Boulder County Amateur Radio 
Emergency Services) and asked that BCARES provide TV 
services to the Boulder Sheriff’s department for major 
emergencies. They promised to provide financial and other 
support for the project. 


At this time, I was the chairman of BCARES. Also at this time, 
several camera companies, like Canon, Sony, etc. had come 
on the consumer market with the new idea of camcorders. 
These combined in one relatively inexpensive, small, hand- 
held package, both a color TV camera with a zoom lens, 
viewfinder and also an 8mm video cassette recorder. 


Thus, with the new color camcorders and the support of the 
Boulder Sheriff, BCARES accepted the TV challenge. We 
pulled out of storage our old 1970s vintage TV repeater. The 
Sheriff arranged for us to install it in the City of Boulder’s 
radio site in Chautauqua Park on the flank of the Flatirons 
mountains, 800 ft. above the city. 


The Sheriff also purchased antennas, and hard line, coaxial 
cable and provided their radio technician to install the 
antennas using a city cherry-picker truck. We no longer had a 
circulator, so when the repeater was installed at Chautauqua 
Park, we now used a pair of DB-411 antennas, one for 
receive and the other for transmit. We had the repeater back 
on the air by the summer of 1990. 


At this time, Bill McCaa, also encouraged us to get the TV 
repeater frequency coordinated with the CCARC to nail down 
the 421.25 MHz frequency for our exclusive use. 


The CCARC was unwilling to give us frequency coordination 
for an in-band 70cm repeater. They gave us the 421.25 MHz 
output frequency, but insisted that we must be a cross-band 
repeater with our input on the 23cm band. 
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They assigned us 1277.25 MHz as our input frequency. This 
was a very unfortunate choice as the third harmonic of the 
70cm transmitter’s sound sub-carrier at 425.75 MHz was also 
exactly 1277.25 MHz!!! 


I was thus faced with the difficult task of adding a 23cm 
receiver to the repeater and also suppressing dramatically 
the third harmonic from the transmitter. I accomplished it, 
but not without a lot of effort. 


At this time, we also made the decision to still retain the 
70cm input capability at 439.25 MHz to support 70cm ATV 
transmitters. Granted this was against the CCARC ruling, but 
we felt it was needed to adequately support the Sheriff’s 
department. 


Thus our 70cm input was un-coordinated with the state 
frequency coordinator. For remote control of the TV repeater, 
we used a simplex 2 meter channel with DTMF (touch-tones). 


In the normal stand-by mode, the repeater was configured to 
receive on 23cm to comply with the CCARC frequency 
coordination. Only for special BCARES operations, was it 
switched over to receive on 70 cm. Most all of BCARES’s ATV 
equipment was for the 70 cm band. This is still the case in 
2019. 


In 1991, we also saw the need to have a portable TV repeater 
to be able to adequately cover forest fires in the mountains of 
Boulder County. The Chautauqua Park TV repeater gave good 

coverage of the city of Boulder and the eastern plains portion 

of Boulder County. 


It didn’t give any coverage of the western mountains in the 
county, except for the first ridge of foothills to the north. I 
thus, started a project to design and build a portable, 70 cm 
in/out, 10 watt TV repeater. 
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I enlisted Rip Van Winkle, NVOM, (now SK), to assist me with 
the packaging of the repeater. We managed to cram all of the 
necessary electronics into a small (12”w x 8”h x 12” d) 
enclosure. This portable ATV repeater has performed 
flawlessly and is still in service with BCARES to this day. 


The 1970s vintage repeater and transmitters used were my 
own design using a Motorola, 70cm brick amplifier. In the 
1990s, all of the BCARES TV transmitters, including the 
repeater transmitter, were made by PC Electronics . 


We had both 1 watt and 10 watt transmitters. 


By the late 90s, we had added to the repeater, the capability 
to receive 23cm FM-TV in addition to VUSB-TV. Over the 
succeeding years, I continued to make improvements in the 
various components of the repeater, with several major 
rebuilds. 
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During most of this time, the repeater operated under my 
own personal call sign which then was WAONHD. In Dec. 
2006, I changed my call sign to KH6HTV. This was done 
because now in retirement I was living for half the year in 
Hawaii and half in Colorado. 


BCARES felt that a KH6 call was not appropriate for the TV 
repeater. We thus applied for the vanity call sign, WOBCR, for 
BCARES, with myself as the trustee. From that time on, the 
TV repeater operated under the call, WOBCR. 


In 2012, we encountered a major problem with RFI on the 
repeater’s 23 cm input. It was from a new radar at the 
Denver airport operating on 1263 - 1267 MHz. I applied to 
the CCARC for permission to move our input frequency from 
1277.25 MHz to the bottom end of the 23 cm band at 1240- 
1246 MHz. The request was approved. 


With Don Nelson’s, NOYE, help we were able to come up with 
a suitable band-pass / notch filter for the 23 cm receiver 
which rejected the extremely powerful radar pulses which 
were clobbering our receiver. 


In 2014, I discovered DVB-T, digital TV and Hi-Des in Taiwan 
as a supplier of affordable gear. This made a major 
transformation in amateur TV in Boulder, Colorado. 


BCARES soon adopted it for use in support of public safety. 
The University of Colorado Police department funded the 
purchase of four complete DVB-T, portable, transmitters with 
all necessary other equipment. This included a quad, high- 
definition, DVB-T receiver to receive all four transmissions 
simultaneously for display on a big screen monitor. 


In the summer of 2016, I spent the whole summer designing 
and rebuilding the TV repeater to make it a 70 cm transmit, 
dual band (23 cm & 70 cm) receive, dual mode, analog & 
digital, TV repeater. 
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New 23cm/70cm ATV/DTV Repeater 
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It went back into service in the fall of 2016. 


In the next summer of 2017, BCARES was given notice by 
the City of Boulder that the TV repeater had to be removed 
from the Chautauqua Park site. This was because the city 
wanted to expand their own radio system and needed the 
rack space in the radio shack and also the space on the tower 
for more of their own antennas. 


Since then the repeater was in a couple of temporary 
locations. It was first at my QTH and then on Davidson Mesa 
at Roger & Naomi Salaman’s QTH ( KOIHX & KDOPDZ ). 


Neither site gave as good coverage as the Chautauqua site. A 
search was on for a better site. 


A proposal was made to the Boulder Amateur Radio Club 
(BARC) to use their site and share their 70 cm antenna. The 
BARC 2m and 70cm FM voice repeaters were on a high mesa, 
south-west of the city of Boulder. 


BARC agreed subject to approval from the CCARC for the 
move. Approval was obtained from the CCARC in Jan. 2018. 
The TV repeater was thus moved from Davidson Mesa to 
Table Mesa. 


Because of lack of space for more antennas on the tower, we 
were forced to share the existing, 70 cm, 4 element, folded 
dipole, co-linear antenna with BARC. 


This meant that Don, NOYE, and I had to design a custom 
combiner which allowed both the BARC FM repeater and our 
70cm TV transmitter to share a common feed line and 
antenna. 


For receive, we installed a Diamond X-6000 (2m/70cm/23cm) 
antenna on the roof, directly underneath the transmit 
antenna. 
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KH6HTV 


TV Antenna 


At the same time as the move to Table Mesa, BCARES 
informed us that they no longer wanted to be associated with 
the TV repeater. 
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Thus, henceforth, the repeater is now operating again under 
my own personal call sign, KH6HTV, with myself as the 
trustee, and Don Nelson, NOYE, as the assistant trustee. It 

thus no longer has any ARES affiliation. tS iy 
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From the TV repeater’s new location, it now has even better 
coverage than it had at the Chautauqua Park site. 


It covers a good portion of the Denver metro area, the 
eastern half of Boulder County, and extends out into 
Arapahoe, Weld and Larimer counties. 


It reaches east 35 miles to the Denver International Airport 
and north 77 miles all the way to the Wyoming border, just 
south of Cheyenne. 


Today (2019), almost all of the active ATV hams in Boulder 
are now on high-definition (1080P), digital, DVB-T, television. 


There now is a very active group of about a dozen ATV hams 
participating in a weekly TV net which typically runs for about 
1 1/2 hours every Thursday afternoon, starting at 3 pm. 


The TV net uses the TV repeater and the BCARES, 2 meter 


FM repeater on 146.76 MHz for it’s intercom frequency. Don, 
NOYE, is the TV net control. 


___ ee 


-DA 


Also available to read on ISSUU (4 
https://issuu.com/cq-datv/docs 
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DARU - The realisation of anew 


Association 


Translation by Peter de Graaf, PJ4NX 


The DKARS magazine published in August 2018: "Your board 
has concluded that the past years have been exceptionally 
successful and realise that this has only been possible with 
the support of all radio amateurs who have committed 
themselves to DKARS. A group of enthusiastic people that 
continues to grow. Also a group of people who are usually 
positively critical and regularly provide the board with ideas. 
The foundation that has been built in recent years may be 
called healthy. Reason to think about the next step." 

(img,, alt: daru_logo src: ../Images/daru_logo.png) 


From that moment on a large group of enthusiastic fellow 
amateurs started to realize the next step: Establishing an 
Association that takes the place of the Foundation. 

The Foundation has successfully met a need for the past 5 
years and offers the association a “flying start”. 

That is why the Foundation was dissolved on 15 June 2019 
and has stopped its activities. This gives the Association all 
the space it needs to realise its objectives. This is a fantastic 
and an important step for the future that we may be proud 
of. 


Thanks to all employees, sponsors and all others who have 
contributed to DKARS! 


Of course much still needs to be arranged. But we 
will take care of that! 


The name of the new association will be: 
Dutch Amateur Radio Union (DARU) 


The by-laws are almost ready. 
The objectives are the same as those of the former DKARS 
foundation. 


There is a first founding board consisting of four people: 


- PA3FXB chairman 
- PAO@MKO vice-chairman 
- PELCHQ secretary 
- PA3KYH treasurer 


The BOAN (Netherlands Antenna Antenna Permit Support 
Service) that has functioned under the wings of DKARS for 
the past five years will also become part of the new 
association. On the website www.iwab.nu there is a complete 
radio amateur course for both the N- and F license. Entirely 
free. Our treasurer PA3KYH has set this up over the years. 


In short, DARU is completely ready to go. 

It is now up to you to register as a member. That is possible 
via e-mail. The association can be reached via this temporary 
e-mail address: 2019daru@gmail.com 


Donors from DKARS are NOT automatically members of 
DARU. This is not possible for privacy law/technical reasons. 
That is why existing donors of DKARS are also called upon to 
register as a member of the new DARU association. There is 
still much to organize, but one thing we already know, we will 
apply a low membership rate. You can become a member for 
15 euros a year! 


Naturally, within the Association there is room for enthusiastic 
and positive-minded fellow amateurs to work together 
towards our objectives. The most important of these is that 
we Strive for one Dutch amateur radio association that 
actively defends the interests of the radio amateur. 
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Contest News 
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The complete VF level is raised by about 20 dB, and the 
signal / shaft ratio is improved only by about 1.5 dB. At 
reception, this is noticeable as 99% AGC level (about 66%), 
and on signals only on those at the border (+5 dB SNR). 
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One from the vault 


First published in issue 1 
Fade to Black 
Written by Trevor Brown 


Seeing John’s repeater logic and the TEA 5114 which he 
assures me are still available, but maybe only from his junk 
drawer reminds of me building a simple fade to black unit, 
using the same video switching chip, I think it only existed on 
a prototype board and several people have added 
improvements to the basic circuit over the years (see CQ-TV 
160 and 157). 


I remember burning the midnight oil on the unit because one 
of my neighbours needed to give a video presentation to a 
football club using of different sections of several VHS tapes. 
These clips needed editing together onto a single tape so 
they could be part of a presentation. 


This would have been easy on a modern NLE editor, but this 
was back in 1989 when things were not quite what they are 
today, the unit was built alongside an audio fader unit, yes 
you have guessed it, a single pot. 


I spliced the unit into a SCART lead so it could be used to 
connect two VHS machines and enable, fading up and fading 
down, when transferring material. 


This helped isolate the required sections when copying 
between the two machines. Couple this with a the pause edit 
that always look terrible on VHS machines, but if you faded 
to black and then paused, cued up the player released the 
pause and faded up, well it looked passable. 


CQ-DATV 73 - July 2019 


© 
+l2v 


4 LMigé! 


(60x) 


of i. 


0 L278 J 
— e In 
R + 
S FADER Oy 
O 


TEASII- 


It worked by using the TEA 5114 as a dual input switcher, 
both paths being connected to the same input source, but 
one via a 100 ohm fader. The switch takes the fader input in 
active picture, but in blanking it takes the non fader path. So 
you can only fade active picture not syncs and colour burst. 


Not sure on the availability of the chips, but once you 
understand the principle, better sync separators and more 
modern vision switching chip are on the market. 


Although I hope you never come home from work to a note 
and two VHS tapes that needed the above work at very little 
notice. 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 

web site to check to see if there is a later edition available. 

CQ-DATV is published on the last day of the month. The cut- dotMOBI 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


Followed all over the world 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 
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I am Sure it cannot have escaped anyone's attention that its 
50 years since Neil Armstrong and Buzz Aldrin landed on the 
moon! Perhaps those of us that are old enough can 
remember where they were when we heard the immoral 
words "the Eagle has landed". It was watched by an 
estimated TV audience of over 600 million viewers. What you 
may not know is the TV pictures from the moon were 320 
line, 10 frames per second, relayed back to earth via a 
500KHz bandwidth link. 
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I will not spoil it for you, Trevor has the full story in this 
issue. 


Clive Reynolds G3GJA, BATC Contests Manager has the 
results for the IARU International ATV Contest held over the 
8th and 9th June 2019 and also in this magazine the results 
for BATC contest for 2m & 4m ATV held concurrently. 


Congratulations to Martin for taking first place in the 4m 
section and Noel G8GTZ who just secured first place with a 
dual site entry of five contacts from Colin G4KLB with just 2 
points less in the 2m section. 


Trevor is still working on his GVG mixer panel and its I2C 
interface. Trevor now has a whole host of push buttons 
working and is still singing the praises of Annex Basic and the 
ESP8266 module which it is driving. Next issue he promises 
connection to the outside world! Keep watching and looking 
for a panel. Unfortunately no more seem to have surfaced on 
eBay, but we all live hope. You can see the buttons working 
on the CQ-DATV facebook page 


Peter Cossins VK3BFG and John Hudson G3RFL have revisited 
the article in CQ-DATV 54 for a using an AD 8318 module as 
a power meter. Yes it was ahead of its time with a bandwidth 
of 1MHz to 8GHz and has a logarithmic detector providing a 
DC output voltage ranging from about 0.6V to 2.18V. Not 
wishing to spoil the project, its enough to say it was worth a 
second visit. 


Jim KH6HTV has been working portable on Pikes Peak which 
is the highest mountain in the southern part of the front 
range of the Rocky mountains. It is 14,115 ft. high and 
towers over the city of Colorado Springs at 6,000 ft. That 
does sound like an ideal spot to go portable with ATV. Jim has 
also been working on improving the Boulder TV repeater, 
together with Don, NOYE. 
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They have added a quad HDMI switcher box that has RS 232 
control. Don has written some Arduino code to control the 
RS232 interface. 


While on the subject of computer code, Micro Corner is back! 
Mike G7GTN has put a compendium of projects together from 
a debug board, a logic probe and an I2C VGA generator all in 
this issue. Welcome back Micro corner. 


We also have a report by Rainer Mueller, DM2CMB from East 
Germany which featured a QO-100 3 cm RX demo with a 
converted LNB. Es‘ hail-2/QO-100 was also the focus of the 
lecture programme, but not to be out done Hubertus Rathke, 
DC1OP, showed everyone how to generate the DATV signal 
with the Raspberry Pi. 


Again we have one from the vault, which was first published 
in CQ-DATV issue 6 and has Trevor looking about the new 4k 
television standard and what we could expect in the future. 
How quickly the future becomes the present and 4k is no 
longer something on the horizon, but something we can all 
see demonstrated in any high street store. Has the world 
moved so far in just 68 issues of CQ-DATV. 


Where will we be in another 68 issues time.... 
As we always Say, sit back and enjoy CQ-DATV 74. 


From the CQ-DATV production team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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News and World Round-up 


Sotherby’s Quad tapes 


A set of original 
videotape recordings 


1970s have sold at 
auction for $1.82M. 


The un--restored, un-enhanced and un-remastered tapes are 
described as “the earliest, sharpest, and most accurate 
surviving video images of man’s first steps on the moon,” by 
auction house Sotheby's. 


The tapes, which have a run time of 2 hours and 24 minutes, 
had a pre-sale estimate of $1 million to $2 million. The 
artifacts were auctioned in New York on Saturday, the 50th 
anniversary of the Apollo 11 Moon landing. 

Viewed only three times since they were bought directly 
from NASA at the auction in 1976, the tapes are the only 
surviving first-generation recordings of Neil Armstrong’s first 
steps on the Moon, according to the auction house. 


One of the original 
videotapes of the Apollo 
11 Moon landing. 
(Sotheby's) 


News and World Round-up ctd... 


DATV-Express Project - MiniTiouner-Express 
Update 


All MiniTiouner-Express RX assemblies are depleted at the UK 
distribution location. More stock should arrive in UK July 
26th. 


The MiniTiouner-Express PayPal function is DISABLED until 
these units are in the hands of Charles G4GUO. 


The DATV-Express Project website for ordering both DATV- 
Express TX units and MiniTiouner-Express RX units is located 
at: www.DATV-Express.com 


1. Make sure that you have registered on the website. 
2. Log-in before you try to go to the PURCHASE page 
3. Click on the PURCHASE A PRODUCT link on the home page 


A TYPO crept into the first website update to announce the 
PayPal price for MiniTiouner-Express RX being purchased for 
shipments to EU customers who order. 


The website PURCHASE A PRODUCT page should say: 
MiniTiouner-Express Orders to EU: MiniTiouners are bulk 
shipped from USA to the UK. We then charge reduced 
shipping and prepay the VAT for the EU community. We 
notice, however, due to the untracked shipping, delivery time 
could be greater, usually 1 to 2 weeks for orders outside the 
UK. The price for the MiniTiouner-Express assembly for EU 
and UK customers is US$75 + $24 shipping including VAT. 
Limit 1 board per order for European Union. 


MiniTiouner Orders outside EU: 

The price for the MiniTiouner-Express assembly is US$75 + 
shipping. 

- Shipping in the USA is $7.00 
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- Shipping to all other international customers is US$35.00 


The project team will fix the website typo on EU shipping 
costs. 
73...de KenW6HHC 


DATV reception of low symbol rates (RB-TV) 
from QO-100 


Helmut Schroeder, DG3KHS (DBOKO-Sysop), at AGAF online 
forum 


Hello DATV enthusiasts, the digital TV receiver “SF8008 
Single” from Octagon and also various Dreamboxes with the 
Si2166D tuner and the current firmware are able to receive 
low symbol rates down to 250 KS/s. 


The Octagon can receive DVB-S and -S2 and decodes H.264 
and H.265 video signals, but the frequency setting is not easy 
- smallest steps are 1 MHz, e.g. 10496 MHz. 


It can happen that if there are several 333 KS/s signals, it 
locks on the stronger one. You can use a special transmitter 
list to show every 333 KS/s signal without knowing the PIDs. 


I own the RX for about 1 month now and am thrilled - it is of 
course not comparable to the MiniTiouner. 


I once created a station list for the QO-100, which you can 
import with the Openwebif of the RX under “Bouquet Editor”. 


-DA 


Also available to read on ISSUU 
https://issuu.com/cq-datv/docs 
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URL: rtmp://rtmp2.dbOko.ampr.org/live 

Streamschlissel: Ever Rufzeichen 
Codierer: x264, Bitrate: max 500 ,FPS max 20 
lax: 1280x720, keyframe: >0 ! 


> bitte via DBOSDA oder DSOFHN ecinsteigen ‘- 
SE 


G7ITT (bottom center) and DG3KHS 2m reflector 
parabol (bottom right) via QO-100 on the DBOKO ATV 
repeater output (near Cologne) received there by two 

“Digital Video Recorders” which filter automatically 
for 333 resp. 500 KS/s signals 


Awards for innovations 


At the RSGB Annual General Meeting in Birmingham on 
Saturday, April 27, 2019, two awards were presented for 
work related to the amateur radio transponders on the 
geostationary satellite Es’hail-2 / QO-100. 


The prestigious “Louis Varney Cup” for progress in space 
radio was awarded to Peter GUlzow, DB2OS, for his 
leadership of the team responsible for the now operational 
Qatar-OSCAR-100 mission. 


The Fraser Shepherd Award for radio microwave applications 
was presented to Dave Crump G8GKQ, Phil Crump MODNY, 
Noel Matthews G8GTZ and Graham Shirville G3VZV for 
providing access to the QO-100 for the entire amateur radio 
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Peter Guelzow, DB20S, 
at the QO-100 ground 
station of the AMSAT-DL 
Bochum observatory 
(Germany) 


community by developing and installing a narrowband 
transponder WebSDR and a broadband transponder spectrum 
monitor (at Goonhilly earth station, Cornwall). 


Source: https://amsat-uk.org 


QO-100 ground station in Bochum 


Thilo Elsner, DJSYM, head of the observatory in Bochum and 
member of the board of AMSAT-DL, is pleased: “The 
operation of the ground station for this special satellite 
project is a challenge for us and makes us proud. Above all, 
however, this development confirms that Bochum was the 
right choice for the location of “esero Deutschland”. 
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It is the ESA Space Education Office, which was founded last 
year with the participation of the Ruhr University, the Bochum 
Observatory and other partners. Within the framework of 
“esero”, we are looking forward to establishing contact with 
the world via “our” satellite QO-100 in the coming years from 
South America through Europe and the Arabian Peninsula to 
Asia - i.e. from the North Pole to Antarctica - and to using it 
for radio experiments, international understanding as well as 
education and training of schools and universities. The 
possibility of transmitting not only speech but also pictures 
and videos is particularly attractive. For example, the 
(almost) worldwide transmission of astronomical observation 
data from a telescope is planned”. 


Thanks are due to all those who made the project possible in 
principle, but also to the members of AMSAT-DL who 
prepared and accompanied the commissioning of the 
technology at the ground stations in Doha (Qatar) and 
Bochum. 

Source: https://www.darc.de 


Translations by Klaus, DL4KCK www.agaf.de 
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MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 
Recerver/Anshyier * Shinde 65 


. 
144 Mite to 2490 Mit - SfminiaGS 1S/s - for MiniTiouner/MiniTiouner- Pro) 


SA (kS) Freq (kre) 


Ofteet> - 00000000 
SR3125 | 12680 Mba 
~shat62 | 3280 ee | 
sheso | 4 


SR1000 | 4379¢ MHz. 


Frequency (kHz) 
Freq asked: 1260000kKHz Freq set: 1266004 kHz 


Frq—> 


foun |{ Symbolrate (kS) 4. 
‘2000 biz SR set 31250498 a 


(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 
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70cm 
EINE — -QTH_ ~—- QSOs Kilometres Aver.km Points BestDX Locator Distanc 
Con Ces C R es ulfs ——_ 1091GI/81FD > 556 92.67 944 MOYDH/P 1082Q] 141 


1 6 
. . 2 G8GKQ/P IO80UV/WP 5 415 83.00 540 G8GTZ/P I081FD 92 
Supplied by Clive Reynolds G3GJA, BATC Contests 3 G3KKD JOO2CF 4 310 77.50 493 G8GKQ/P IO91IN 127 
4 G4BVK I081RK88 3 206 68.67 412 G8GTZ/P I081FD 79 
Manager 5 G4KLB I080UU24VN 4 257 64.25 329 G8LES IO91LC 93 
6 MOYDH/P 1082Q]85 1 140 140.00 280 G8GTZ/P 1091GI 140 
; 7 MODTS/P I094DF/MJ 3 139 46.33 278 GiLPS 1094EQ 54 
Results for the IARU International ATV Contest held over the 8 — GILPS_—-IO94EQ 3 125 41.67, 250 ~MODTS/P I094MJ86 55 
8th& 9th June 2019 23cm a Sots —RaeDx — irene ite 
ae igen Oona “553.79, — 2052 G7KPM ay —er 
1 
. 2 G8GTZ/P I081FD/91GI : 387 77.40 1294 G4KLB/P I080UU 93 
These are for the IARU section only and the separate BATC 3 M1EGI  1093FL61/GL49 3 323 107.67 1292 GILPS  I094EQ82 135 
contest for 2m & 4m, held concurrently, are elsewhere in this 4 G8GKQ/P_ I080UV/WP 5 299 59.80 1196 G8GTZ/P 1081FD 92 
: 5 GiLPS 1094EQ 4 261 65.25 1044 MiEGI/P I093FL61 136 
ISSUE. 6 G7KPM 1093UM 3 223 74.33 892 MODTS/P I094DF 122 
; a = 7 G3GJA 1093TROS 3 206 68.67 664 MODTS/P IO94DF 100 
z ~ 31) SI ya 8 G4BVK I081RK88 1 79 79.00 316 G8GTZ/P I08iFD 79 
Ke Nr Call = Points 9 G4LDR 1091EC 1 52 52.00 208 G8GKQ/P I080UV 52 
4 G8GTZ/P 9423 10  G4KLB I080UU24VN 2 97 48.50 204 G8GTZ/P I081iFD 92 
2 MODTS/P 7730 i3cm ae ae av 
/ Nr Call = QTH” QSOs Kilometers Aver.Km Points BestDX Locator Distance 
3 G8GKQ/P 6676 1 G8GKQ/P IO080UV/WP 3 235 78.33 2350 G8GTZ/P 1081FD 92 
2 G8GTZ/P I081FD/91GI 2 183 91.50 1830 G8GKQ/P IO80UV 92 
4 GiLPS 5184 3 GiLPS 1094EQ 2 106 53.00 785 MODTS/P I094MJ86 55 
4 MODTS/P I094DF/MJ 2 105 52.50 780 GiLPS 1094EQ 54 
5 G4FRE/P 2720 5 G4LDR I091EC 1 52 52.00 520 G8GKQ/P IO80UV 52 
6 MiEGI 2392 — 7 
7 G7KPM 892 a ares 1094EQ | 3 - “125 — _ ” 1155 SMODTSTP ER NETT 55 
8 G4FVP/P 755 2 MODTS/P I094DF/MJ 2 105 52.50 1050 GILPS  I1094EQ 54 
3 G8GKQ/P IO80UV/WP 2 183 91.50 915 G8GTZ/P I081FD 92 
=| G4LDR 728 3 G8GTZ/P I081FD/GI 2 183 91.50 915 G8GKQ/P IO80UV 92 
10 G4BVK 728 ae _ oe 
11 G3GIJA 664 “Nr Call. === QTH_~~—=—«QSOs Kilometers Averkm Points BestDX Locator Distance 
i MODTS/P I094DF/MJ 4 257 64.25 2570 Mi1EGI/P I093FL 109 
i? G3KKD 552 2 G8GTZ/P I081FD 2 228 114.00 1820 G4FRE/P 1081XW 136 
3 G4FRE/P 1081XW81 1 136 136.00 1360 G8GTZ/P I081FD 136 
a3 MOYDH/P 420 4 GiLPS  1094EQ 3 117 39.00 1170 MODTS/P I094M)86 55 
5 MiEGI 1093FL61 1 110 110.00 1100 MODTS/P 1094M) 110 
14 G4KLB 204 6 G4FVP/P 1094FO 2 54 27.00 540 MODTS/P I094DF 43 
7 G8GKQ/P IO80UV 1 92 92.00 460 G8GTZ/P I081FD 92 
8 MOYDH/P 1082QJ85 2 14 7.00 140 MOHMO/P 1082PI 9 
3cm 
(ENP aI OTA QSOs Kilometers Aver. Km Points © ocator Distanc 
1 G8GTZ/P 1081FD 2 126 63.00 1260 G8GKQ/P “TOSOUV 92 
2 G8GKQ/P IO80UV 2 151 75.50 1215 G8GTZ/P I081FD 92 
3 GiLPS  1094EQ 2 105 52.50 785 MODTS/P I1094MJ86 55 
3 MODTS/P I094DF/MJ 2 105 52.50 785 GiLPS I094EQ 55 
1.2cm 
Nr Call = QTH QSOs Kilometers Aver. Km Points BestDX Locator Distance 
1 G4FRE/P 1081XW81 1 136 136.00 1360 G8GTz/P I081FD 136 
1 G8GTZ/P I081FD 1 136 136.00 1360 G4FRE/P I081XW 136 
2 G4FVP/P 1094FO 1 43 43.00 215 MODTS/P IO94DF 43 
2 MODTS/P I094DF i 43 43.00 215 G4FVP/P I094FO 43 


CQ-DATV 74 - August 2019 Page 7 


Grass Valley Mixer Conversions - Part 7 


Written By Trevor Brown G8CJS 

Pleased to report that since I 
switched from ESP BASIC to 
Annex BASIC, I have had no 
problems with the ESP 8266 
module talking to my PC. It 

= connects first time every time 
and has allowed me to get on 
with developing the code. 


I now have all three banks PST, PGM and KEY responding. 
When you press the buttons the lights come on and latch. I 
know this sounds like a small step, but it was an even bigger 
problem than I first thought. 


My original plan of soft latches stored as programme 
variables and updated with key presses and then their 
contents moved to the GVG hardware latches worked. The 
detector for deciding if a lamp is illuminated and then and 
only then to subtract the correct value that will turn it off, 
was a problem and I am indebted to someone known as 
“BUGS” who came up with a solution via the Annex forum. 


Code for Storing a KEY Press in the soft latch and 
clearing the other key presses from that bank or group 


‘if key O lit turn off 
‘if key 1 lit turn off 

-4 ‘if key 2 lit turn off 
‘if key 3 lit turn off 

‘if key 4 lit turn off 

‘if key 5 lit turn off 

‘if key 6 lit turn off 

-4 ‘if key 7 lit turn off 


if (q AND 64) <> O then let 
if (q AND 16) <> Othen let 
if (q AND 4) <> Othen letgq 
if(q AND 1) <> Othen letgq 
if(o AND 2) <> Othen leto 


fa) [c) 


en ele) (eyfenrel = 


if(o AND 1) <> Othen leto 
if (o AND 8) <> Othen leto 
if (o AND 4) <> Othen leto 
if (t AND 8) <> Othen lett=t-8 ‘if key 8 lit turn off 

if (t AND 32) <> Othen lett =t- 32 'if key 9 lit turn off 
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if B=1 and e=254 then let q = q+64 ‘if key O pressed 
turn on 

if B=1 and e=253 then let q = q+16 
turn on 

if B=1 and e=251 then let q = q+4 
turn on 

if B=1 and e=247 then letq = q+1 


on 


‘if key 1 pressed 
‘if key 2 pressed 


‘if key 3 pressed turn 


gosub strobeq 
gosub strobeo 
gosub strobet 
return 


When working with any of the three banks you need to clear 
all the lights in that bank before you add the new selection. 
The data for each key button is not stored in the same latch, 
so this clear code routine needs to be in every one of the soft 
latch update routines that has KEY info. It could have been a 
subroutine and I may yet adopt that approach, but for the 
moment I am just trying to make it work and I have already 
had the Annex warning “too many nested subroutines” so I 
have repeated its code. 


Each soft latch needs partitioning into separate sub routines 
for the bits with KEY info, the bits with PGM and again the 
bits with PST information. That is the only way to ensure that 
only KEY, PGM or PST latches only get cleared by that 
subroutine! It took a while for that penny to drop, but I now 
have my head around it. 


At the end of each soft latch routine is a gosub routine called 
strobe and the latch letter, this calls another long-winded 
subroutine that updates the hard latch in the GVG panel via 
the I2C bus. It does produce a latch strobe, but it also moves 
the data. I have repeated the code for every latch, just 
changed the soft latch address containing the data and the 
address of the hard latch. 
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It might be possible to come up with a more compact 
algorithm that updates all the latches once a key has been 
pressed, but again, this routine works. Once the programme 
is running I can try refining the code if we are staying with 
BASIC. 


Code for Strobe Routine 

strobeq: ' move the soft latch q into hard latch 03 
i2c.begin PRT1 " switch all maps off 
i2c.write tristate 
i2c.end 
i2c.begin PRT4 
i2c.write Q 
i2c.end 
i2c.begin PRT3 
i2c.write 03 
i2c.end 
i2c.begin PRT1 
i2c.write lamps 
i2c.end 
i2c.begin PRT1 
i2c.write tristate 
i2c.end 

return 


"load Q contents onto data bus 


" Address hard latch 


" Control port 
‘load hard latch with Q 


" switch lamp map off 


For the GVG buttons that control the Yellow and Orange 
buttons, I have written directly to the GVG latch without 
going through the process of first writing to a soft latch and 
then updating from the soft latch or variable as it is called in 
programming. This produces code that is simple to follow and 
is only stored in the GVG hardware where it cannot be read. 


This removes the need to clear the latch before you add a 
key press as all the information is stored in a single latch so 
that when we add a new key press it automatically removes 
the existing data. This restricts us to only one button being 
latched in any group of buttons. 
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This may or may not be a problem as we add external 
hardware to the mixer and set the functions of the buttons, 
which may or may not be the function etched on the key. It 
would be wonderful to find a source of blank key-tops and to 
get them custom etched with more fitting functions E.G. turn 
24cms TX on or video insert 1, but it’s early days yet and 
having mastered the soft latch storage that enables more 
than one button to be illuminated in any group or bank, if 
required then we can change the software. 


Code for writing to a GVG latch direct 

yellow buttons no memory cannot read latches--own 
strobe within the routine 
tran: 
if B=5 and e = 223 then let z 
if B=5 and e = 191 then let z 
if B=6 and e = 191 then let z = 1 ' Fade to Black 
‘if B=6 and e =254 then let Z =16 KEY2 
‘if B=6 and e =253 then let z =32 PKEY 
‘if B=6 and e =251 then let z= 64 "BKGD 


‘Transition wipe 
' Transition mix 


i2c.begin PRT1 ‘strobe routine to move data to GVG latch 
i2c.write tristate ‘no command 
i2c.end 
i2c.begin PRT4 
i2c.write z 
i2c.end 
i2c.begin PRT3 
i2c.write 5 
i2c.end 
i2c.begin PRT1 
i2c.write lamps 
i2c.end 
i2c.begin PRT1 
i2c.write tristate 
i2c.end 
return 


"Data bus 
"Y address 


" Address bus 
"X address 


" Control port 
"Scan lamps 


" Control port 
"Scan buttons 
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I have taken on board Ian’s description of “Beginners Awfully 
Slow Idiot Code” and as I originally stated in the first edition ESP-8266 [| 
of this series of articles, I am just using BASIC to explore the a 4 
panel, but now we have Annex BASIC it’s a big improvement os Soe 

on the BASIC of the 70’s. It does not need to be fast as we on . aa ce ' +. 


Ov = 


GPIO 13 


are only responding to button presses and at the moment, for GPIO 4 = $ mis : mS 
all the code I have written, it is not creaking! Push a button GPIOS il ae = es ier : 
and the response is instant as for idiot code I think I belong Lots of general purpose PCF 8574 I2C modules around. 
to the KISS generation if it works. People can understand it In the next issue I will be adding some I/O routines to this 
and more importantly, customise it to their own project so we can press the various the buttons and do 
requirements, then we are on to a winner. something rather than just admiring the way the lamps light! 
The code is on the CQ-DATV site so you can download it and The complete BASIC software can be downloaded from 
read it in notepad, or import it into Annex and develop it https://cq-datv. mobi/downloads. php. 
further. I have added lots of comments in order that you can 
follow it, refine it and customise it. The only problem you To save you looking back at previous issues, here is the key 
have is finding a panel and putting the interface hardware map 
together. On this front, Mike G7GTN designed my PCB en - 
interface, but there are alternative modules around that will 
plug PC8574 mounted PCB’s together for I2C operation, just PORTS | PORTS | PORT3 | PORT3 | PORTS | PORTS | PORTS —_| PORTS 
PORT 4 ADDRESSO | ADDRESS 1 ADDRESS 2 ADDRESS 3 ADDRESS 4 ADDRESS 5 ADDRESS 6 ADDRESS 7 
ask Google. asics latchiso | latchisa | latchis2 | latchis3 | latchiss | latchiss | latchis6 | latchis7 
wordidecimsl) softcopy | softcopy | softcopy |softcopy | softcopy |softcopy |softcopy | soft copy 
n ° p | q r s t u 
1 PGM8 KEYS EFF KEY INV KEY3 PST3 FTB KEY 
2 PST4 KEY 4 | EFFKEY | ASPECTON | PGMO | DSK INV BKGD DSK MAT 
MASK 
4 PGM9 KEY7 \errext | Kev2 | Pst2 DSKMASK | AUTO OUTLINE 
TRANS 
Ww 8 PSTS KEY6 EFF KEY Nb key PGM1 DSK MIX KEY8 DSK EXT VIDEO 
” BUS FILL lamp 
2 roe 
ao} | 
wo] 16 PST9 PGM 7 EFF MATT KEY1 PST1 DSK WIPE SHADOW 
< FILL PvW 
> 
32 PST6 PGM4 PSTPTN NB PGM PGM 2 ? KEY9 OSK EXT 
lamp SOURCE 
power 
64 PSTS PGM6 | CHROMA | KEYO | PSTO. | UPPER MX | BORDERLINE 
= UMIT 
128 PST? PGM 5 | efeKey | NBPST | POMS LOWER DSK BUS 
lamp UMIT SOURCE 
power 


The lamp map for the mixer 
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RSSI Field Strength Meter Re-Visited 


Written by Peter Cossins VK3BFG and John Hudson 
G3RFL 


An article in CQ-DATV 54 by John Hudson G3RFL caught my 
attention as I was looking for such a device to assist with 
antenna and other measurements I like to make occasionally. 
John described a Field Strength Meter using an AD 8318 
Module. 


As a first step I purchased an AD8318 module for about 
$18AU from ebay. This module has a bandwidth of 1MHz to 
8GHz and is a logarithmic detector with a DC output voltage 
ranging from about 0.6V to 2.18V. The IC is designed as a 
controller for RF amplifiers with a dynamic range of 50dB. 


Using my Rigol DFS815 Signal Generator as a calibrated RF 
source I conducted a series of measurements at 1255MHz 
logging DC output voltage Vs RF input power. I measured DC 
output values with inputs from from OdBm to -80 dBm. 


I found the response to be linear from -5dBm to about 
-60dBm but with a slightly different slope to the theoretical 
ideal and 'y intercept’ not through the origin as it should be. 
(See Figure 1). 


Later, looking at the Datasheet for the IC I find that the slope 
can be between 21.5 and 25.5 mV/dB 


I produced a motherboard for a 3.5 inch TFT Display using 
G3RFL's design as a guide. The PCB is singled sided with top 
straps and can be made using backyard techniques as I did. 


I then downloaded G3RFL's software file and using MPLAB 
software and a PICKIT 3 programmer burnt the 
dsPIC30F4012 which is the micro-controller used for the RSSI 
Meter. 


CQ-DATV 74 - August 2019 


1 pig i 


i asa & i ' i 4 
> —-4o -45 “SO -SS" -6O -as- 


Figure 1 


While the unit worked, the software did not produce an 
accurate enough result. Looking at the Datasheet 
specification in hindsight this was not be surprising . Through 
the Editor of CQ-DATV I was able to make email contact with 
John and I sent him my results. John was good enough to try 
a number of modifications to the software to see if a better 
result could be made. 


After a number of attempts John settled on using a look table 
approach. For this to occur I made measurements from OdBm 
to -65dBm in 1 dB steps at a frequency of 1225MHz and sent 
the results to John. 


John’s efforts over a number of versions finally resulted in an 
error of +/- 0.5dB at 1225MHz and +/- 1dB at UHF and SHF 
to 1.5GHz. 


1 SELES itteE } { init ‘ eke 2s 
COTTE lade eben TTT 
i | } i i | 


Seis? 


-7> 
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VK3BFG 


RSS! DETECTOR 


At VHF and lower, the error was +/-2dB. Although these 
errors are high, relative measurements can still be made. 


CQ-DATV 74 - August 2019 


bug 


+ BOTH REGULATORS 


I found a small diecast box that will fit the AD8318 module 
well and provide an RF proof enclosure. Our local electronics 
stores of Jaycar and Altronics also sell a set of plastic boxes 
of various sizes. These are called ‘Jiffy Boxes’ . One on offer 
was 90 by 150 by 500 mm that would just fit the TFT display 
and also house the diecast box with the module inside. 


As the whole assembly draws about 300mA, I decided to 
heatsink the 5V regulator with additional metal sheet cut and 
bent to fit. I also drilled ventilation holes in the back of the 
Jiffy Box. I have an external connection to a small 800 mahr 
LIPO which sits on the back. 


MOUNTED ON COPPER SIDE 


PROVIDE , ADDI TIONAL 
HEATSINK FOR 7805 PICKIT3 
PINS EARTH PINS 
PIN4 UCC PIN2 
PIN3 PGC PINS 
PIN2 PGD PIN4 
PINL MCLR PIN 


TOP SIDE VIEW 
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Apollo 11 - 50 years ago 


Written by Trevor Brown (Photo attributes: NASA) 


We have just passed the 50th anniversary of Apollo 11, the 
mission to put a man on the moon. 


For those of you old enough to remember One giant step for 
mankind or the immortal words of “the Eagle has landed” yes 
it really was 50 years ago and if that makes you feel old you 
are not alone. 


I know there are those who believe it all took place on a 
Hollywood set, but for those of us in the UK the talkback was 
monitored at Jodrell Bank where the world’s third largest 
radio telescope monitored live the landing and they assure us 
all the dish was definitely pointing at the moon. 
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How does this link into a Television magazine? Well, they took 
with them a rather special TV camera to relay pictures back 
to earth. 


This was developed by a team of engineers at Westinghouse 
lead by Stan Lebar, it was this camera that allowed us to see 
the Moon landings of the Apollo 11 mission in 1969. Stan 
sadly passed away in December 2009 he was 84. 


The camera Stan’s team developed and built ran at 10 fps 
using 320 lines. Rather a non-standard TV signal, but at the 
time nobody knew if live pictures from the moon would be 
possible, so the transmission path was via the telemetry 
channel and was shared with voice and biomedical data. 


The bandwidth available for a television signal was only 
500kHz. 


Remember this was analogue TV, none of that digital 
nonsense. Stan’s team had to engineer from scratch the 
camera which had to withstand Lunar temperatures of -184 C 
to 101.-C. 


This was rather a special camera, the tube was supplied by 
the military and no pictures of the tube were permitted. 


The Apollo 11 mission was tracked at three locations - 
Goldstone, Honeysuckle Creek, and Parkes, the telemetry 
was recorded onto 1” tape by M22 recorders. 


NASA hired RCA to build a standards converter to process the 
images into a 525-line TV signal. The tracking stations 
converted the signals and transmitted them by microwave 
links, Intelsat communications satellites, and AT&T analogue 
land lines to Mission Control in Houston. By the time the 
images appeared on television, they were substantially 
degraded. 
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Stan Lebar, the project manager for Westinghouse's 
Apollo television cameras, shows the field-sequential color 
camera on the left and the monochrome lunar surface 
camera on the right. 


By Unknown - National Aeronautics and Space 
Administration, Public Domain, 

https: //commons.wikimedia.org/w/index.php?curid=290 
75691 


Stan was delighted to see his camera working but was always 
disappointed with the quality; he knew it was capable of 
much better results. The problem was not the camera but the 
RCA standards converters and transmission path. “No one 
was unhappy,” he said. “We were all in seventh heaven”. 
America had pulled off the impossible. The Nation had landed 
a man on the moon and showed the world, via live television 
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that it could be done. The live pictures were viewed at 
tracking centres on monitors that worked on the 10 fps 320 
line standard and reports confirm that these pictures were 
considerably better quality than what the rest of the world 
saw. 


The original high quality was preserved via the M22 telemetry 
recordings. The engineers boxed the one-inch telemetry 
tapes wound onto 14-inch canister reels which served no 
other purpose than to provide backup if the live relay failed 
and shipped them to the Goddard Space Flight Centre. From 
there, the tapes were sent to the Washington National 
Records Centre in Suitland, Md. 


In 1997 a phone call from a British author, to Sarkissian who 
had been part of the Parkes team raised the issue of the 
location of the M22 tapes. Only one had ever surfaced in 
Australia which was a copy of one of the tapes sent to 
Goddard. Everyone assumed that NASA had the originals 
stored away safely. This did however start a search in the 
states by Stan Lebar, Bill Wood and Richard Nafzger, for the 
original M22 recordings with a view to unlocking the true 
quality of the Apollo 11 camera and showing the world some 
improved quality recordings of this historic mission. This has 
been a long and exhausting search and in what one of the 
American papers headlined as “One Giant Blunder for 
Mankind” it would seem the Apollo 11 telemetry recording no 
longer exist and were presumed wiped. 


In 2004 a machine was located and the Australian tape was 
replayed and contained chatter and simulation data only, no 
pictures. What the search did reveal was that NASA had hired 
the Applied Physics Laboratory (APL) near Baltimore to 
modify two Ampex VR-660C 2” helical VTR’s to record the 320 
line pictures. This machine only recorded the pictures 
received at Parkes. Sarkissian, found a letter and a photo 
showing two Ampex VR-660C recorders and a man who may 
have operated them. 
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The letter, written by the former Parkes director, suggested Nr. 193 
the operator worked for APL. They uncovered the identity of 51.Jahrgang 
2. Quartal 2019 


the man who had indeed modified the two Ampex VR-660C’s. 
Now also in his 80s, the former APL employee confirmed he 
had modified the recorders and recorded the original 
moonwalk pictures, he packed the tapes and personally 
delivered them to APL. Nafzger found five two-inch 


EUR6, SFR6.50 USS6. 


videotapes only, but when a machine was located these tapes 9 Digital# TUmneaee Raspi« und »Aktuelles tiber OSCAR-100« waren 
also turned out to be blank. ~ die Themen auf dem ATV-Treffen in Glovzin (Berichte auf Seite 7 und Seite 10) 


It may seem the rest of us will never get to see the true 
quality pictures produced by the Apollo 11 mission. Stan 
Lebars camera did prove that pictures were possible from the 
moon and although it was sent as a backup on the Apollo 12 
and 13 missions it was never used again, Stan had proved 
what could be done and a higher definition colour camera was 
used on the following missions so presumably a greater 
bandwidth had been allocated. 


CS en ee ee ee 


TV Amateur is a German Language ATV Magazine. It is 
published 4 times a year and if you would like to 
subscribe go to /http://agaf-ev.org/ 


ne 
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Boulder TV Repeater Rebuild Update a Rais 


Written by Jim Andrews, KH6HTV 


In a previous edition of CQ-DATV, I reported on the discovery 
of a new HDMI Quad Viewer / Switch which also included an 
RS-232 interface. With this discovery, Don & I realized that 
we could probably solve a lot of the major input/mode 
switching issues we have with the old ATV/DTV repeater. That 
repeater was needlessly complex due to needing to have 
elaborate work around for the old HDMI switch. 


In the meantime, Don, NOYE, has mastered how to write 
Arduino code to control, via RS-232, the new HDMI Quad 
box. Thus, Don has now removed the old TV repeater from 
the repeater site on Table Mesa and it is now in “bits & 
pieces” scattered all over the floor and workbench in my ham 
shack. 


It is now being completely rebuilt to incorporate the new 
HDMI Quad Box. In the meantime, Don installed at the 
repeater site, a temporary, portable ATV repeater. It was built 
several years ago by Jack, KOHEH, and Don. It is an in-band, 
70cm only ATV repeater. Ch 60 input & Ch 57 output. me | | 0.000000 MHz 


4oRef_0.00 dam Marker1 441.00 MHz -2.92 dB 


It only functions in DVB-T mode. The transmitter output is 
about 1 watt. There are no control functions on it. It simply 
keys up when receiving a valid DVB-T signal and turns off 
rapidly when the signal disappears. There is no way to tone it 
down. 


So far, I have rebuilt the repeater’s receiver panel and the 
transmitter panel. Photos of the rebuilt receiver and 
transmitter are on the following pages. 


UserKey Set: System, 
I removed the old Spectrum International, inter-digital, Po aaa Se a 
bandpass filters (Ch 57 & Ch 60). *< RBW 10.000 kHz VBW 10.000 kHz SWT 1.5000 s 
10dB/div & 5MHz/div -76dB noise floor 
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I replaced the 70cm, Ch 60 receive filter with a new, home 
brew, 7 pole, BPF built by Don. It has much steeper skirts on 
it. Particularly important for filtering out the severe 70cm RFI 
we have been encountering from strong ham FM repeaters in 
the 446-450 range and commercial FM signals in the 450- 
460MHz range. 


Don’s new filter has 40dB rejection at 446MHz and up to 
130dB rejection at 460MHz. The new filter is considerably 
larger than the old SI-BPF. There was not room for it on the 
existing 19” rack panel. It will be mounted on a separate 19” 
shelf. 


ATV/DTV Receiver 


The receiver is dual band and dual mode. It has one common 
antenna input which goes to a Diamond triplexer which splits 
the receive signals into 2m (control), 70cm (TV) & 23cm 
(TV). There is a BPF following for each band. 


For 70cm & 23cm, there next is a low noise pre-amp which is 
followed by a 3dB power splitter. The outputs from the power 
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splitters feed Hi-Des 70cm & 23cm DVB-T receivers and also 
analog TV receivers. For 70cm, we use a commercial Pico- 
Macom CATV, NTSC receiver. For 23cm, we use a KH6HTV 
Video FM-TV receiver. 


ATV/DTV Transmitter 


The transmitter is 70cm only on channel 57 (420-426MHz). 
However, it is dual mode. It can transmit either analog or 
digital TV. The analog TV signal is created by a Pico-Macom 
CATV modulator. It creates perfect VUSB-TV with nothing 
outside of the 6 MHz TV channel. The digital, DVB-T signal is 
created by a Hi-Des, DVB-T modulator. Likewise it is a very 
pure signal with essentially nothing outside of the TV channel 
Both modulators feed a 759, 3dB splitter used in the reverse 
direction as a combiner. 
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The selection of either analog or digital is done simply by Tee al Oe DSS —— manre 


Status) Ref 20.00 dBm Att 10.08 3.2000 M dB 


applying DC power to only the desired modulator. 759 pads i || eee 
are on the output of each modulator to provide Z back 14 __Detta Marker PP etre Noel ey | ut 
matching when a modulator is turned off. The output of the Rh | 3.200000 MHz | a 


3dB combiner then goes to a KH6HTV Video model 70-9B, RF | | 98.54 dB 
Linear Power Amplifier. Cont 2 


In analog TV mode, the amplifier puts out 22 Watts (PEP). In 
digital TV mode, the amplifier puts out 10 Watts (rms). The 

output of the amplifier is then routed to a Ch 57, 6 MHz, : 
bandpass filter which has about 2 dB of insertion loss. , z / \ EST Center 
Since the early 90s, the TV repeater has used a pair of inter Off 
digital, bandpass filters made by Spectrum International. Like 
the receiver, I also removed the SI, Ch 57 filter from the | \ 
transmitter this time. I have replaced it with actually a much “Center Freq 4 2 Span 20.000 WHE 
older, but better filter. did sal ci —— 


Mkr Trace 


UserKey Sét: System, 


The filter I installed was made by John Shafer, WOKWR, (now 


SK) in the late 70s. John built it for the very first Boulder ATV jpRef 0.00 dem <= aeee. viata Tithe da ——— 
repeater. It was a 7 pole design. | a 
I have just retuned it on my Wiltron 5447A Network Analyzer fee | 4g 8-383333 MHz ! \ ||| Noise Mkr 
(10MHz - 20GHZz). Tuning a filter is easier on the Wiltron | 73.00 dB i \ 


compared to the Rigol spectrum analyzer because I can view 
simultaneously both S21 (insertion loss) and S11 (return 
loss). This 7 pole, Ch 57 filter does not have as steep skirts 
compared to Don’s new Ch 60 filter. However, it still gives 
31dB (429), 75dB (435) and 117dB (441) rejection for the 
upper adjacent TV channels. 


|||Function Off 


Freq Count 
7 


The two Spectrum International, TV Channel Bandpass Filters 
which I pulled from the repeater, I intend to resell. I will be 
listing them on my web site for sale at $200 each. 


} 
z 


UserkKey Set: System, 


-90t - - 7 1 1 L 
(dB Center Freq 42 Hz Span 50.000 MHz 
RBW rd VBW 3.000 kHz SWT 10.000 s 
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Micro Corner - Easy Debugging Board - 1 


Written by Mike Stevens G7GTN 


This project came 
about when myself 
and Trevor G8CIJS 
were discussing 
setting up some LEDs 
on a breadboard for 
testing some logic 
conditions that were 
being tested & 
debugged. So I came 
up with this design to 
incorporate a few 
useful elements on to 
a (100X100) mm 
sized custom PCB 
where use can be 
made of small header cables to connect elements you might 
require when prototyping or testing your own custom 
designs. 


a - 
¥ 7.\3 
9 S) 
a) 3 
2/8 
i 


@ CO-DATV 
~ MAGAZINE 


Sis’ pBas-vcaouT | 


Board Elements 
e 10 position LED Bargraph segment display with current 
limiting resistors. 


e 3 X User tactile push button switches (no pull-up resistors 
fitted) 


e Custom Ardunio Nano software based I2C VGA display 
generator 


e Basic CMOS CD4001 Logic Probe 
e Mini Breadboard with 170 tie points 
e 7805CV +5V Basic Power Supply 


e Diptrace Design and Gerber Files will be freely available for 
Download 


CQ-DATV 74 - August 2019 


Logic Probe 


The circuit is based on a CMOS CD4001 (or equivalent part 
number) four 2 input NOR gate. This is a commonly available 
circuit available from the internet from locations such as 
http://www. tonyvanroon.com/oldwebsite/circ/probe2.htm. 
With this circuit we can detect a HIGH, LOW or a FLOATING 
condition on devices via a simple probe mounted in an old 
pen casing. 

LOGIC PROBE CIRCUIT +5V 


LOGIC PROBE 


INPUT 22M 
R2_ 


US 


Ardunio Nano I2C VGA Generator 


The VGA generator was a project created by Nick Gammon 
and fully documented on his own website, you can find this 
from the following link 
https://www.gammon.com.au/forum/?id=11608. That should 
keep you entertained for a few hours digesting all the 
technical details on software video generation. The board I 
created makes use of an Ardunio Nano module. The data to 
be displayed is sent via I2C which is configured as a slave 
device with a user selectable address if required. 
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The RED, GREEN, BLUE signals are fed via 470Q resistors. 
The Horizontal and Vertical Sync drive signals are via 682 
resistors. No additional pull-up resistors are required on the 
I2C bus as would normally be expected for driving. Once the 
module is programmed we have no further reliance on the 
USB cable as this circuit is powered from the +5V supply on 
the PCB. 


In part 2 we will look at setting up a required library for our 
Ardunio IDE and a small change to the font definition file to 
allow this to be compiled. I will also create a single binary file 
for people who may not want to delve in to setting up this 
element and are happy with the pre-set slave address. 


ARDUNIO NANO 
I2C VGA GENERATOR 


indLno V9SA GHSla 


3X 470R 
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LED Bargraph 


The 10 way LED Bargraph is feed from either a 10 way Male 
pin header or via an IDC connector to allow the use of pre- 
made ribbon cables. Each individual pin goes through a 470 
resistor to provide current limiting. You can adjust this 
resistor value for the brightness level you require. The LED 
Bargraph displays selected are in a standard 20 pin DIL 
package with a designated part number of HF-810BS. 


LED BARGRAPH 
DISPLAY 
Pe ie LED3 


RIS 


10 X 470R 


R4 


RIS 


GNO 


RIG 


RI7 


901 GNV SYS30V3H Nid 
SYOLIANNOD O/1 GUvVOd 


_ = Pt > 


Power Supply 


The power supply section is based on a T0220 packaged 
7805CV regulator with filter capacitors and a reverse polarity 
silicon diode. The +5V and also Ground output can be taken 
from the pin headers next to the mini breadboard to power 
other elements. 
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+5V POWER SUPPLY 
7805CV 


- ©9555555555508 
gs 
DOO 


SWw3 


é—86-6 8-8 
ete 


Conclusion 


In this first part we have covered the very basic circuits 
involved, so in part 2 we will have boards and get a pair 
constructed. Once this is done we can go through the 
possibly much more interesting aspects such as the VGA 
generator circuit and how to drive this via software on your 
own processor. Once the board has been fully proven all the 
design files created in Diptrace will be freely downloadable 
alongside any custom software samples. Hopefully this might 
prove to be a useful board to put away in a drawer. 
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MINI BREADBOARD 
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ARDUNIO NANO 


| snnngonn eee I2C VGA SLAVE 


OOOOO OOOO ees I2C SLAVE ADDRESS 


| a 


a 10 © 
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= 12C DATA INPUT 


This is your free ATV magazine. 
Please consider contributing an article! 
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Written by Jim Andrews, KH6HTV 


Don, NOYE, recently announced on the Boulder ATV Net that 
he was planning to do a SOTA (Summits On The Air), 

ATV operation from Pike’s Peak. 
Pike’s Peak is the highest mountain in the southern part of 
the front range of the Rocky mountains. It is 14,115 ft. high 
and towers over the city of Colorado Springs at 6,000 ft. It 
can be seen visually from extremely long distances from 
many locations in the eastern, prairie part of the state of 
Colorado. There is a road going all the way to the summit 
which is very popular with tourists in the summer. Closed in 
the winter. 
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Don and Jack, KOHEH, drove to the summit of Pike’s Peak on 
Wednesday morning, July 17th. They adhered to the SOTA 
rules and did not use their car for either physical or electrical 
support for their TV operation. It was however their “mule” to 
hump all their ATV gear up the very tall mountain ! Their 
equipment was all set up outside the car and they used a 
separate, large storage battery provided by Colin, WA2YUN. 
They set up one, rugged, tripod antenna mast with three yagi 
antennas. For 70cm, they had two, 6 element yagis (1 
transmit & 1 receive). For 23cm, they had a 15 element, loop 
yagi for receive only. They transmitted, live, high-definition, 
pictures using digital, DVBT modulation. Their output power 
on 70cm was 5 watts, rms. 
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on the mountain. So he took this photo the next day in 
his home driveway 


They transmitted on Ch 57 (423MHz / 6MHz BW) and 
received on Ch 60 (441MHz / 6MHz BW). They received 
incoming DVB-T on 441MHz (70cm) and also 1243 MHz 
(23cm). They did voice coordination with the various other 
ATV stations participating using 2m FM on simplex 
144.33MHz. 


Don had prearranged with several of the active Boulder ATV 
hams to be rovers and go to good rf locations and set up 
their own portable, DVB-T stations. 
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~~ 


The SOTA-DTV setup. Don forgot to take a photo while 


Close-up of all the ATV gear plus battery 


The following hams participated: 


Pete, WB2DVS, & Debbie, WB2DVT, were the closest at 47 
miles and were setup in Highlands Ranch, CO. with a 70cm 
rig running 3 W to a 6 element yagi antenna. From the photo, 
it looks like they were “sitting down on the job! “ 


Bill, ABOMY, was next at 74 miles at the Broomfield jail. He 
was on 70cm with 1 watt to a 6 element yagi. 

Doshia, KBONAS, & George, NORUX, were also 74 miles from 
Pike’s Peak at the high spot on 120th Ave. west of Indiana, 
Arvada, CO. 
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They had a 70cm rig running 3 watts to a 10 element M2 yagi 
antenna at 8 ft. 


Roger, KOIHX, Naomi, KDOPDZ, & Jim, KH6HTV were 79 miles 
from Pike’s Peak operating from Roger & Naomi’s QTH on 
Davidson Mesa with their assortment of 2m, 70cm & 23cm 
antennas. They transmitted on both 70cm & 23cm with 3 
watts. It only took 300mW on 70cm to get to Pike’s Peak. For 
70cm receive they used a Diamond X50 omni. For 70cm 
transmit they used a 10 element yagi. For 23cm transmit 
they used a Diamond X6000, omni. 


Ed, KOJOY, was in the most unlikely location to get signals. 
He was at his own QTH on a ridgeline in the foothills north- 
west of Boulder, near Olde Stage Road & Left Hand Creek. 
He was 89 miles north of Pike’s Peak. Ed received on 70cm 
and transmitted on 23cm (3W). 
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His 70cm antenna was an 8-bay Dipole array with flat 
reflector. His 23cm antenna was a home-brew, 6 element 


yagi. 


Lew, KOANS, was the farthest away at 91.4 miles and 
operating from his home QTH in Longmont, CO. Lew was 
70cm receive only. His antenna was a home-brew, 8 element 


yagi. 


The SOTA, DTV DX-pedition was a TOTAL Success ! Everyone 
participating was able to receive the 70cm, DTV signals from 
Pike’s Peak, plus Don & Jack were able to receive DTV signals 
on 70cm and 23cm from everyone that transmitted. All 
pictures were reported to be very solid P5 with no breakups 
nor freeze framing. 


In addition to doing simplex ATV with the above hams, at the 
end of the session, Don & Jack then swapped 70cm 
frequencies to see if they could also hit the Boulder ATV 
repeater, WOBTV, on Table Mesa. (Ch 60 in & Ch 57 out). 
They were successful. Note: contacts via repeaters do not 
count for SOTA scores. 


The following is Don, NOYE’s, after action report:- 


THANK YOU all for the successful activation of Pike’s Peak 
using DVB-T TV. Jack and I were able to work everyone 
wanting to participate on 70cm and 23cm. All signals were 
P5. You all were ready and made our task of getting all of the 
exchanges done efficiently. Several of you demonstrated 
different signal strength thresholds for working/not working 
by lowering your power levels below our receiver’s 
thresholds. This reinforced that we were not doing a “slam 
dunk” undertaking. Our antenna pointing on 70cm was not 
critical. We were far enough away from everyone and the 
antenna beam width wide enough so that your diversity of 
location was not an issue on 70cm. 
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We did not have to adjust the 70cm antenna to work 
everyone. The antenna pointing on 23cm was important, 
understandably, because the 23cm antenna was higher gain 
and the signal strengths may have been less. Plus the strong 
winds keep us busy keeping it pointed properly. 

Being at 14,000 feet diminishes ones proficiency, clarity of 
action, etc. I demonstrated that again to myself yesterday. 
Fortunately I had done much of the setup ahead of time. For 
example, the antenna system including preamps and cabling 
was done at home minimizing the setup details and time. 
When we moved to 23cm, we were not getting any video. 
Well when the output of the 23cm receiver is not connected, 
it does not work! 


We needed a special pass to get the top. Everyone else was 
stopped at a parking lot part way up the mountain. In fact 
there were two parking lots at two different elevations 
depending on activity. Yes it is summer and there were lots of 
people. The drive up and down was slow because of the 
volume of cars. On the top we were able to choose our 
parking location for good operation to the north. Had we 
wanted to work pointing in other directions, the construction 
equipment and materials would have been in the way. It is 
clear that the construction up there is going to be a multi 
year activity. 


The weather was about as good as it gets up there. Yes it was 
42 degrees when we arrived, and the wind was a reasonable 
10-15 MPH maybe. Where we were given the summit pass, 
the attendant said the winds were mild and no ROCKS were 
being made airborne yet ! A “ranger” commented, up there, 
that the afternoon winds would be much worse. It was a 
relief to be able to setup and do a legitimate SOTA instead of 
having to work out of the car. 73 de Don, NOYE 


The map on the following page shows a lot of details about 
the DTV, DXpedition. The arrows show the paths to the 
various receive sites. 
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The color shading is the predicted rf signal strength using the 
on-line, rf propagation program, Radio Mobile. Red = strong 
signals. Blue = weak signals. 


So, these great results, beg the question, what could we do if 
the hams in Colorado Springs were to install a 70cm, DVB-T, 
television repeater on the top of Pike’s Peak? The next map 
shows the coverage area that would result from a 5 watt, 
70cm, DVB-T transmitter with a 7dBi, omni directional 
antenna at the summit. It would be great ! The strong signal 
(>-80dBm) area would include Pueblo on the south, to 
Colorado Springs, to Denver, up to Longmont on the north. 
The weak signal area would extend all the way from the New 
Mexico border on the south to the Wyoming border on the 
north. It would also extend out east on the prairie as far as 
Limon. 


@ hittps://www.ve2dbe.com/rmoniine_s.esp 


~* Oc 
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jpenTopoMap [E} Pike's Peak DTV SOTA* © Pike's Peak 
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Radio Mobile RF propagation predicted coverage area for the 
NOYE/KOHEH Pike’s Peak DTV operation. Using a 70cm, 5 W 
transmitter with a 6 element yagi pointing north towards 
Boulder. The receiving stations were assumed to have 6 
element yagis at 10ft. The blue shaded areas are for weak 
signals (-90 to -80dBm). The red shaded areas are for strong 
signals (> -80dBm). The green areas show the locations of 
national forests. This is a topo enhanced map. The flat, rolling 
prairie of eastern Colorado is on the right side of the map. 
The Rocky mountains of Colorado are on the left side of the 
map. The rf signals from Pike’s Peak were shooting due north 
right along the front range of the Rockies. 


er 
Flaming Gorge 
Reservo. 


NEBRA 


Santa Fe 
P: 


@ 


Agd to my coverages || Modify this coverage || Return to main menu 
USGS - Topo B © Pike's Peak 70cm Coverage* © Pike's Peak 


Predicted rf coverage area map for a 70cm, 5 W, DVB-T 
transmitter on the top of Pike’s Peak using a 7dBi omni 
antenna. Assumed receiving stations are using an 11dBi yagi 
at 30ft. Red lines are the borders of the state of Colorado, 
380 miles x 280 miles. note: max. radius for the calculation 
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UK only VHF Contest - June 2019 


Nr 
1 


Nr 
1 
2 
3 
4 
5 
6 
v4 


Here are the results of the UK only VHF Contest held 
simultaneously with the IARU (70cm and up) ATV Contest 
held in June 2019. 


For the first time there is a single contact entry for 4m from 
G4FKK. Congratulations to Martin for taking first place and I 
look forward to getting more 4m entries in the low bands 
contest coming up soon. 


On 2m, Noel G8GTZ just secured first place with a dual site 
entry of five contacts from Colin G4KLB with just 2 points 
less. 

It’s good to see several contacts that exceeded 100km on 
this band with the best DX being 192km between GI7UGV 
and G3ZGZ. 

Congratulations to Martin and Noel. 


Clive G3GJA 


4m 
Call QTH QSOs Kilometers Aver. km Points BestDX Locator Distance 
G4FKK 1091WI 1 12 12.00 24 G4XAT JOO1AI 12 
2m 
Call QTH QSOs Kilometers Aver. Km Points BestDX Locator Distance 
G8GTZ/P I081FD/91GI 5 387 77.40 556 G4KLB/P IO80UU 93 
G4KLB IO80UU24VN 3 277 92.33 554 G4BVK IO81RX 126 
G8GKQ/P IO80WP 5 279 55.80 430 G8GTZ/P I081FD 92 
G4BVK 1081RK88 2 147 73.50 294 G8GTZ/P 1081FD 79 
GI7UGV IO74DN38SN 2 202 101.00 212 G3ZGZ 1083LU 192 
MOYDH/P 1082Q)85 1 126 126.00 126 GOMJW 10911042 126 
GI3VAF I074EPS56CB 1 10 10.00 20 GI7UGV/P I074DN38SN 10 


was the largest possible at 300km (186 miles). 
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Written by Rainer Mueller, DM2CMB 
Reprinted from TV-AMATEUR 163 by kind permission 


From the first meeting of 24 ATV amateurs in 1999 in Polz 
(Brandenburg, Eastern Germany), a well-attended ATV 
meeting has developed over the past 20 years, which took 
place this year for the 12th time in Gl6vzin (Brandenburg). 
“Dahses Erbhof” once again offered us excellent conditions 
and very good catering. Several OM had brought their 


A clockwise circularly polarized directional antenna for the 13 
cm band is required for transmission. 


Also in this year interesting lectures were again on the 
agenda. One focus was the new, geostationary amateur radio 
satellite Es “hail-2/QO-100. 


Jens Schoon, DH6BB (now also 2nd chair of AGAF), first 
reported on the origin and development of the AMSAT-DL 
project Es ‘hail-2/QO-100, the first geostationary satellite for 
amateur radio. 


The satellite transmits horizontally in the 3 cm band. Due to 
the earth’s curvature, the LNB must therefore be rotated 
slightly. In Bochum, for example, the “LNB tilt” is -14.37 
For the reception of the satellite QO-100 in the 3 cm band a degrees. 

commercial satellite dish with a converted LNB can be used. 
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In TV-AMATEUR 99 (1995) Uwe, DJ8DW, reported about his 
first DATV experiments. The processing of the I/Q baseband 
was done with a PC at that time. With the Raspberry Pi 3 
Model B+, we now have an inexpensive, powerful small 
computer at our disposal. British radio amateurs have taken 
up the principle again [2]. 


With the Raspberry Pi, the video and audio signals are 
processed and a baseband is generated from it, so that the 
I/Q signals are provided via the GPIO connections. The 
finished SHF transmission signal can be taken from a filter 
board with modulator connected there. In addition, you need 
an oscillator module, available on the Internet for approx 16 
€ and a small touch screen monitor for operation - ready is 
the DATV transmitter. 


In FUNKAMATEUR (FA) issue 1/2019 DC1OP described such a 
fear a/5/6 (20-8 2334" w) core yes se modulator module, the “Mini IQmod” [1] and presented it in 
detail in his lecture. 


It was also important to note that we are only guests on the 

TV satellite with our amateur radio transponders and have to 
behave accordingly. Switching off the transponders in case of 
misuse or overriding due to too high transmission power 


would be very quick, the re-commissioning might be difficult. Finished DATV 
transmitter 

Raspberry Pi board with Mini- 
IQmod, 

Hubertus Rathke, DC1OP, showed us in his lecture different Raspberry Pi and 

possibilities to generate the DATV signal with the Raspberry 3.5” monitor 

Pi. Using a block diagram, he explained the individual from DC10P 


function blocks of the “Portsdown” software [2] for 
generating a DATV transmission signal and showed further 
examples of possible TX modules for generating the DATV 
signal. 
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Pi, the Mini-IQmod board from [1] 


After this release I built and tested two “Mini-IQmod” boards. 
The boards were relatively easy to assemble and adjust, both 
played right away. However, I used a 7” display for the 
operation, at the age of 74 you prefer it a bit bigger (picture 
5). The measured transmission power was about 3 mW. As 
receiver I use a commercially available Sat-TV-Rx. 


The disadvantage of this simple solution is that only the two 
filters for limiting the I/Q signals are available. An even 
simpler solution is to use the “LimeSDR Mini” module, a 
ready-made SDR transceiver connected to the Raspberry Pi 
via USB. The LimeSDR Mini offers much more possibilities 
with its digital filters, but also costs “a few” Euro more. 
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Test setup of a DATV transmitter with the Raspberry 


> es 
SDR Transceiver 
ADALM-PLUTO 


ADALM-PLUTO 


“ADALM-PLUTO” (above) is also a finished board with an SDR 
transceiver that can be used for DATV communications. 


In the following lecture Dieter Meier, DL2VT, Udo Jestadt, 
DO6UJ, and Hubertus Rathke, DC1OP, showed us ina 
practical demonstration the operation of three computer- 
aided DATV transmitters (Raspberry Pi, PC) on three different 
hardware platforms. It was impressive that even with a 
symbol rate of 500 kS/s a very good picture was transmitted 
from the connected video camera. 


Literature: 

[1] Rathke, H., DCIOP: Mini IQmod self build modulator for 
digital ATV with Raspberry Pi. FUNKAMATEUR 68 (2019 Issue 
1), P.60-63 

[2] https://wiki.batc.org.uk/Portsdown_2019 


[3] https://limemicro.com/products/boards/limesdr-mini/ 


Translation by Klaus, DL4KCK www.agaf.de 
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One from the vault budget (no I have not tried the argument yet, just rehearsing 
it here). How about a camera for the shack that’s a different 


First published in issue 6 budget in our house, part of the ongoing”if anything happens 
to me please don’t let my ATV kit go for what you think I paid 

4k DATV? for it” argument. The shack budget is subject to slightly 
different accounting practises, the universal laws of 

Written by Trevor Brown mathematics are different, as in what does 2+2 equal, when 
answered by an accountant its “what would you like it to 

Ok so a new Television standard has been launched called 4K, equal”. 

let’s start by clearing up any confusion; the 4k refers to the 

horizontal resolution in pixels. 1080p and 720p refers to the As the sole reader of CQ-DATV in our household I thought I 

lines or vertical resolution (I know you knew that already). I could share with you some cost calculations based on a less 

hope the diagram below puts it into perspective; I have euphemistic accounting 

plotted pixels as picture size when in reality the screen size is 

the same and the resolution improves. I hope what comes The GoPro black edition 3+ camcorder currently retails at 

across is that a 4k picture is twice the resolution of 1080p £360 and it will record in 4K, Ok it’s not cheap as chips but 


which at best is 1,920 pixels across. its not silly broadcast money. The funny thing is its not 
? . a a >> broadcast money, but it is broadcast, have you seen the 


a 
~~ 


cS broadcaster using them, well the answer is yes look for the 
= reality cops shows and helicopter hero programmes and they 
are pinned to most of the characters jackets, then wait for a 
shot to come up from that camera angle and when it does 
compare it to the, broadcast shot before, not bad. 


The BBC won't let them be used for the entire programme, 
and the pictures may need extra work by the colourist, but 
the pictures are being broadcast to our screens. The Go Pro 
does not have an iris and uses fixed focus at a small f stop to 
get the depth of field required to eliminate focus 
requirements, so it needs good light as this technique does 
not exactly flood the small sensor with light. 


So the camera is not quite off the table, but the screen will 
require work, you will have to argue what the family budget 


Ok well out of amateur price ranges I hear you say, well is for a new 4k screen in the living room. The content 
actually maybe not, there are camcorders and screens argument may raise its head, so let’s have a few stock 
available and yes the screens are not cheap but you can answers to hand. 


always argue the screen comes out of the family viewing 
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4k movies exist in some cinemas, will you be able to rent 
one, well let’s do the sums on these, 90 minutes of movie will 
require 3 terabytes of storage or 200 blue-ray discs, (I 
suspect the video compression people are burning the 
midnight oil on this one), and I am not sure Hollywood 
producers would be too keen on these files reaching Joe 
public, even if the storage issues were solved 

YouTube has a 4k section but will require a 15mb/s Internet 
connection for live viewing and it does not have the pull of 
Downton Manor 


If your other half is an avid games player (yes unlikely I 
know) the PS4 and Xbox 1 that have just been launched do 
not support 4K, so don’t start singing the virtue of video 
games 


So the screen is going to be a difficult argument, so let’s 
revisit the Go Pro as the must have camcorder to film the 
holiday pictures or the grand children growing up (I am 
working on it) the screen is a still the problem with the rather 
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high price tag which is, well guess it’s in the title 4k it’s not 
just pixels it GBP’s for the screen, but there are rumours they 
will half in price next year. So I thought buy the camera now 
and record the grandchildren in 4K at Christmas and hope for 
a screen in the New Year, what do you think ? 


This heavy price tag is for the budget entry screens; if you 
live on a different planet, with different laws of mathematics 
then Sony have a nice 84” flat screen under development the 
XBR-84X900 TV. 3840 x 2160-pixel resolution with integrated 
speakers which will sell for $24,999 US. I think it might be 
cheaper to buy the aeroplane at the start of the article rather 
than just film it and watch it back on a dream 84” flat panel 

I said at the beginning 4k DATV, will that be DATV Express 2 
then ken, needs an HDMI 2 input none of this 1.4 rubbish, 
but don’t rush not fully equipped this end yet. 

We are going to need some more bandwidth, but fortunately 
there is a spectrum neutral auction coming up so we may 
need to pass the hat around BATC. 


Note to Mike Cox we need a 4k test pattern generator with an 
HDMI 2 output. 


Note to Chris Smith the streamer needs work 
http://www. youtube. com/watch ?v=rdQ0i3v_KVY&list=PL5BF 
9FEO9ECEC8F88F&index=5 


Page 31 


aieeek 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


CQ-DATV 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 
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Editorial 


Welcome to CQ-DATV 75 


Lets start with worries over Galileo and for those of you that 
thought Galileo was an Italian astronomer, it is also the name 
of Europe’s Global Navigation Satellite System (GNSS), 
providing improved positioning and timing information with 
significant positive implications for many European services 
and users. The downside is the impact that it may have on 
23cms, particularly between 1240 and 1300MHz. 


We suspect the problems may not be interference to the 
amateur TV repeater network, more so the other way around. 
Seems we are going to be plagued with these incursions and 
any arguments E.G. we were there first will hold little sway. 
Noel G8GTZ has the full story in the news section of this 
issue. 


On a more positive note, Trevor has delivered the I/O for the 
GVG mixer project. At the moment it delivers the full PGM 
PST and Key banks and four of the transition commands. (see 
the CQ-DATV facebook page for the video). 


In this series of articles, Trevor has taken us from the black 
art of demultiplexing the push buttons, via custom software, 
to lighting the appropriate the push-buttons and providing 
useful TTL commands. So we can all start interfacing to our 
individual projects. 


The CQ-DATV software downloads log show a lot of interest in 
this project, so are you just curious about the code or have 
you a panel squirrelled away and are keeping quiet about it? 
Or perhaps you are living in the hope that one will turn up on 
e-Bay. 


Jim Andrews, KH6HTV is looking at creating an in-band ATV 
repeater for 70cms using DVB-T. 
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Jim is using the Hi-Des model HV-110 Receiver, Hi-Des model 
HV-320E modulator and an Advanced Receiver Research, Pre- 
Amplifier. Jim has added a pair of HDMI components to 
provide an A/V output from the receiver, otherwise it is an 
almost off the shelf ATV repeater. 


Doherty Amplifiers - What Are They? That’s what we all said 
in the editorial office. Well they are not new and actually 
appeared about four years ago when 50 volt LDMOS push- 
pull FETs were introduced for RF amplifiers delivering 
improved gain, output power and better efficiency. 


These new 50 volt LDMOS devices are used in the newest 
high-end power amplifiers. 


Interested? Well Mike Collis WA6SVT has the full story. 


One from the vault is a look back on one of John Hudson 
G3RFL's projects and this time it’s a microwave power meter. 


This works by measuring the resistance of a thermistor that 
is heated by the power of the microwave source under test, 
but it also has a second thermistor that is not heated by the 
microwave power source to offset the ambient temperature. 
Seems John has thought it all through. 


I know we have not heard from John for a while, but he is 
still developing circuits and at the moment is working on a 
video project to cut, fade and downstream key. Its still in the 
development stage, but when its working we will bring you 
the full story. 


John has also developed a new test card and has sent in the 


picture, but unfortunately is so good it has been snapped up 
and used commercially so all we have is the picture. 
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2019 ARRL/ TAPR 


: Digital Communications 
Conference 
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September 20-22 
Detroit, Michigan 


] : wu Make your reservations now for three 
| ; St days of learning and enjoyment at the 
HH Bea Marriott Detroit Metro Airport Hotel. 

The Digital Communications 
Conference schedule includes 
technical and introductory forums, 
demonstrations, a Saturday evening 
banquet and an in-depth Sunday 
seminar. This conference is for 
everyone with an interest in digital 
communications—beginner to expert. 


ATV Cleveleys [4— 
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So as we always Say, sit back and enjoy CQ-DATV 75 


! 
| 
{ 
| 
1 
ai)| 
mall) 
I 
I 
: 
| 


CQ-DATV Production team 


pr. 
WELL READ, THE WORLD OVER 


ees CQ)-DATV sees 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 
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liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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News and World Round-up ctd... 


23cms and the threat from Galileo 


This is not intended as a doom and gloom message but the 
worldwide ATV community should be aware of the potential 
threat to 23cms. 


This headline is from a CEPT paper from France, Lithuania, 
Malta, Slovenia and the Netherlands which will be discussed 
at WRC19 with a view to making decisions at WRC23 (only 4 
years away): 


France, Lithuania, Malta, Slovenia, The Netherlands say: 


A WRC-23 agenda item is necessary to address this issue because: 

1-Unregulated use of the band 1240-1300 MHz by the amateur service is a serious 
source of harmful interference to RNSS receivers. This is demonstrated by experience. 
2-The number of Galileo receivers in 1260-130@ MHz will increase dramatically, and 
interference cases will multiply if not addressed timely. 

3-Galileo and other RNSS systems will deploy at global scale, and interference 
scenario between amateur emissions and RNSS receivers include cross-border cases. The 
issue is therefore of international nature and is to be addressed in the ITU 
framework. 

4-Galileo is a major European asset, and a decision at WRC-23 is essential to be 
compatible with the roadmap of deployment of Galileo receivers in this band. 


eee 


Our friends at IARU and RSGB are well aware of the issue and 
planning / making responses but in the worst case this could 
have a serious impact on 23cms between 1240 and 

1300MHz, especially for wide band modes such as ATV, and 
we have already seen several TV repeaters in Germany shut 
down. 


In the UK we are more fortunate in that we have 1300 - 
1325MHz but this certainly mean a reshuffle of the band plan 
with potentialy all ATV activity focussed in the 25MHz - it 
could present some interesting challenges for 23cms repeater 
keepers with inputs and oiutputs in the same band! 

Please lobby and support your national society as they 
continue to fight our corner. 


73 Noel - G8GTZ 
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Ref: 
https://rsgb.org/main/blog/news/gb2rs/headlines/2019/08/1 
6/iaru-prepares-for-key-cept-meeting/ 


GB3EY on air 


GB3EY was switched for the first time from its new site and 
using DATV at 1700 today the 22nd August 2019. It is 
running in ‘beacon’ mode only and there are no active inputs. 
The site is at Cave Wold Radio Station with QTH locator 
IO093RS37ME about 9 miles WNW of Hull in East Yorkshire. 

It is running just over 4.5 watts RMS to a temporary Alford 
Slot antenna 6M AGL and the site is 155m ASL. Symbol rate 
is 4MS/s, FEC 3/4 and the frequency is unchanged at 
1308MHz. 


Reports would be welcomed via email to clive (AT) hesh.co.uk 
or richard (AT) guttridge.karoo.co.uk 


Richard G4YTV, GB3EY NoV holder / keeper. Clive G3GJA, 
East Yorkshire Repeater Group Chairman 


Source: /https://forum. batc. org.uk/viewtopic. php ?t=6265 


Micro Corner 


When you publish an ATV magazine every month, sometimes 
there is not enough time to design build and test all the 
projects for that issue. Its not just manhours, but we do 
order components from sources that can best be described as 
distant and well we have all heard the song slow boat to 
china, well things have not improved since Bing Crosby and 
Peggy Lee sang those lyrics. And not only is it slow boat to 
china, but the reciprocal of that “slow boat from china” is also 
a problem. As a result one of the components for a project 
for this column, a multipurpose VGA processor board has at 
the time of closing this issue not arrived. 
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VGA - TINY BASIC 
G7GTN - DEVON 


The PCB is with us and is now populated and awaiting the 
PCB mounted VGA connector, let hope for issue 76 that the 
connector is with us and that the board delivers. 


Each Tuesday night @9:00PM I host a net on 147.48MHz 
simplex for the purpose of ATV topic discussion. 


There is no need to belong to ATCO to participate, only a 
genuine interest in ATV. All are invited. We have not had a 
large group lately so check in if you can, even if you don’t 
have much to Say. 


For those who check in, the general rules are as follows: 
Out-of-town and video check-ins have priority. 


After all participants are heard, I will give status and news if 
any followed by late check-in requests or comments. 


CQ-DATV 75 - September 2019 


We usually chat for about % hour so join us locally or via 
internet. 


We stream the discussion on the internet so out of town 
ATVers can participate. It is interactive. Go to 
https://batc.org.uk/live/wr8atv to see the video and audio 
direct. 


If you are a BATC member, log in first then go to 
https://batc.org.uk/live/wr8atv to see your name and call 
automatically displayed in the side bar. To send a message to 
the group type it in the space provided then enter. 


Also, transmissions are repeated on 446.350MHz originating 
in downtown Columbus so you don’t have to reposition your 
antenna to listen to each one. Transmit toward downtown 
Columbus on 147.48MHz and receive the audio from 
downtown Columbus on 446.350MHz. 


If the group is large, I may have a joke or two to share at the 
end of the session so don’t leave early! (clean ones of course) 


See you on Tuesday, Art WASRMC 


All back issues available 
All common eBook Formats ) 
We also have PDF \= 


Eooking Back RIG SER ny crechnelogies 


DigitalfSsATiVAMicro) RrocessomProjects 
GeneralJAliVANews UKeS8slnternational 
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Grass Valley Mixer Conversions - Part 8 


Written By Trevor Brown G8CJS 

Ok I promised some I/O, well 
more output than input, but 
that’s what the panel was 

@ designed for. 


= I added a further 2 PCF8574 
Port chips, above and beyond 
the original 3 chips exploratory 
dongle in CQ-DATV 68. 

These chips are both on the PCB designed and built by Mike 
G7GTN and shown in CQ-DATV 73. They provide two 8-bit 
ports called IC4 and IC5 a notation that Mike has silk screen 
printed on the PCB. The port pins are brought onto to 
external connectors with the PCB printed with User I/O 


I have written the software to divide both 8-bit ports into two 
4-bit ports. The two 4-bit ports of IC4 carry a 4-bit code that 
indicates which of the KEY Bank and PGM bank buttons have 
been selected. A little tricky having to have two independent 
banks sharing the same chip as each time one is updated it 
will clear the other. This is taken care of in software by 
storing the Key Bank and PGM banks as a variables X and W 
and adding them together and refreshing the latch with this 
8-bit word when the selection of either Key or PGM is made. 
A little bit fiddly but I/O is precious and needs to be used 


sparingly. 


Flushed with success I have applied the same software to 
IC5, and it now carries a 4-bit word that indicates the PST 
Bank selection. The other 4 bits carry some of the commands 
controlled by following push buttons “Fade to Black”, “Mix”, 
“Wipe” and “Auto Transition”. I have not encoded the 
commands each one has an I/O port bit to itself and will be 
at Logic 1 when the command is selected on the panel. 
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Address 57 


VO portA 


———HO |] 4 bit code 
OD for KEY Bank 
O 


5° | 4bit Code 
for PGM Bank 


PCF 8574A 


VO portB 


4 bit code 

for PST Bank 

Address 56 |—|-——™ pal Catto Trane 
ps|-———O Wipe 

on] Smee ae 

P? O Fade to Black 


switch 1,2,3 on 
PCF 8574A 


I/O and the default connections the software delivers 


Mike has included on his PCB switches that enable the PCF 
8574 I/O chips to have the address that they are located with 
in the I/O map adjusted. It goes without saying that no two 
I2C devices can share the same address and the three user 
pre-set address lines limit the number of PCF 8574 devices to 
7 per I2c bus. Inside the PCF 8574 are three additional 
address lines that are not user presentable. There is another 
set of 8574 Chips that have these non-user pre-settable 
address lines set to different setting creating a different 
range of addresses and have the designation 8274A. This 
enables another 7 chips to be added to the I2c bus making 
14 in all. 


I have put a declaration table at the head of the software 
showing the decimal address of all the chips. The 8574 chips 
have an address that is 24 higher than the 8574A. Apologies 
in advance I have used a mixed chip-set, all that was 
available in my junk box. 
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Please edit the header if you have used a different 
combinations of these two chip sets. 


let PRT1=39 
8574 
let PRT3=37 
8574 
let PRT4=32 


' Port 1 Control address 63 For PCF 


"Port 3 Address Bus address 63 For PCF 
"Port 4 Data Bus address 63 For PCF 
8574 

let IOa= 57 


8574A 
let IOb =56 


1/0" Porta address 33 For PCF 


"I/O Port b address 33 For PCF 8574A 


Declaration table at the top of the programme 


I have also added an I2c LCD display at address 63, this just 
displays “Grass Valley CQ-DATV Project” but once we have 
the software fully functioning we can improve on this. If in 
doubt about I2c addresses run the I2C scanner software. This 
will indicate the address of every functioning device on the 
I2c bus. You do not have to use my address notation, but it is 
important that if you change the position of any of the 
devices that you correct the table at the head of the 
software. 


i2c.setup 4, 5 

serial2.mode 115200, 13,15 

print "Scanning for I2C devices" + serial.chr$ + 
goto i2cscanner 

i2cscanner: 

wlog "" 


wlog "Scanning for I2C devices..." 


wlog 
forc = 1 to 127 

i2c.begin c 

if i2c.end = O then 

wlog "Device Found " + str$(c) + " Decimal" + 
string$(2," ") + hex$(c) + " Hexadecimal" 
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pause 55 
end if 
next c 
wlog 


wlog "Scan Finished" 

print "Scan Finished" + serial.chr$ + 
end 

return 


I2C scanner Programme 
This will deliver a report:- 


Scanning for I2C devices... 
Device Found 32 Decimal 
Device Found 37 Decimal 
Device Found 39 Decimal 


20 Hexadecimal 
25 Hexadecimal 
27 Hexadecimal 
38 Hexadecimal 
39 Hexadecimal 
3F Hexadecimal 


Device Found 56 Decimal 
Device Found 57 Decimal 
Device found 63 Decimal 
Scan Finished 


I have used two PCF 8574A and three PCF 8574 chips (sorry 
working with my junk box). Address 63 is the LCD Panel and 
for my device it is fixed. 


The truth table shows the logic delivered and for the PGM, 
PCF and PST banks. It delivers active low. 


Sorry, I was using LEDS to indicate the state of the port. The 
LEDS are connected via a current limiting pull up resistor to 
VCC (the ports sink current better than sourcing current) 
light an LED and it gives you brain ache to count the lights 
not lit in binary. 


The I/O is clearly indicated in the comments in the software. 
Please feel free to edit the table if it does not interface for 
you. 
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IC4 Port Connections 
MeyButtons = =pq P5 PG P7 PGM Buttons PO Pi P2 


IC5 Port Connections 
PST Buttons PO PI P2 P3 Pa PS P6 PT 
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I have also revised the Annex BASIC code to implement the 
mixer coming up with key 0, PGM 0 and PST 0 illuminated 
after reset. This removed the invalid state of no buttons 
being pressed which was making it a little difficult to 
programme the I/O and, to be honest, it looks much more 
professional. 


The code uses separate sub routines for the Key bank and for 
the PGM bank, followed by a few gosub [Oa calls added to the 
key routines in the programme. I won’t bore you with too 
much code as you can download the full revised version from 
the CQ-DATV web site and look at it in a text editor or revise 
it in the free Annex editor. This is much better as it provides 
line numbers and enables customising of any requirements. 
The two sub routines I have produced bellow:- 


IOkey: 'I/O routine for key bank 


if B=1 and e=254 then let w=14 
if B=1 and e=253 then let w=13 
if B=1 and e=251 then let w=12 
if B=1 and e=247 then let w=11 
if B=1 and e=239 then let w=10 
if B=1 and e=223 then let w=9 
if B=1 and e=191 then let w=8 
if B=1 and e=127 then let w=7 
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‘if key O pressed turn on 
‘if key 1 pressed turn on 
‘if key 2 pressed turn on 
‘if key 3 pressed turn on 
‘if key 4 pressed turn on 
‘if key 5 pressed turn on 
‘if key 6 pressed turn on 
‘if key 7 pressed turn on 


if B=4 and e=251 then let w=6 
if B=4 and e=247 then let w=5 
i2c.begin IO0a_ ‘I/O port a' 
i2c.write w+x ‘key bank to I/O 
i2c.end 

return 


‘if key 8 pressed turn on 
‘if key 9 pressed turn on 


IOpgm: 'I/O routine for PGM bank 


if B=2 and e=254 then let x= 224 'if PGM O pressed turn 
if Be? and e=253 then let x= 208 ‘if PGM 1 pressed turn 
if B=2 and e=251 then let x= 192 ‘if PGM 2 pressed turn 
if Be? and e=247 then let x= 176 ‘if PGM 3 pressed turn 
if B=2 and e=239 then let x= 160 ‘if PGM 4 pressed turn 
if B=2 and e=223 then let x= 144 ‘if PGM 5 pressed turn 
if Be? and e=191 then let x= 128 ‘if PGM 6 pressed turn 
if B=2 and e=127 then let x= 112 ‘If PGM 7 pressed turn 
if b=4 and e=254 then let x= 96 ‘if PGM 8 pressed turn on 


if b=4 and e=253 then let x= 80 ‘if PGM9 pressed turn on 


i2c.begin 10a 
i2c.write x+w 
i2c.end 

return 


'I/O port a' 
'PGM bank to I/O 


Continued next page... 
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I have also implemented the port IC5 and again split it in 
software to produce two 4-bit ports. The lower the 4-bit code 
indicates the choice of PST selection and the 4 higher bits 
carry the commands “Fade to Black”, “Mix”, “Wipe”, and “Auto 
Transition”. These are not multiplexed commands. They are 
active high so selection is indicated by a Logic 1 (again you 
can edit the software if you need something different). The 
software will only allow the selection of one of these 
commands at once. 


Auto Transition on the original GVG mixer enabled you to mix 
or wipe at a rate set in the window at the top of the panel. I 
have not implemented any way of setting the speed of 
transition as this small PCB on my panel is faulty and 
disconnected. Something for me to investigate at a future 
date, although the circuit diagram of this small panel is 
missing from my manual - rather like buying a detective 
novel from a charity shop to find the last page has been 
removed, leaving you to wonder who the guilty party was. 


I have been checking E-bay and no other GVG panels have 
changed hands, although I did get an email from a panel 
owner in Switzerland who has a panel he may, or may not, 
part with. Perhaps he is waiting to see if my work will 
increase the value of his investment. 


Previous to this investigation of the panel workings, several 
months back, they were appearing quite frequently on E-bay! 
Next time I will be looking at the analogue side of the panel 
and how we can utilise the Joysticks, T-Bar and all the Pots. 
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Nr. 193 


51. Jahrgang 
2. Quartal 2019 


EUR6, SFRG.50 USS 6, 


»DigitalFATVemit’dem Raspi« und »Aktuelles tiber OSCAR-100« waren 
die Themen auf dem ATV-Treffen in Glovzin (Berichte auf Seite 7 und Seite 10) 


CS ee ee ee ee 


TV Amateur is a German Language ATV Magazine. It is 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 
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Building a Basic, 70 cm, DVB-T, 


Television Repeater 


Written by Jim Andrews, KH6HTV 
(Application Note AN-48) 


Fig. 2 Basic, 70 cm, Digital TV Repeater, block diagram 
CQ-DATV 75 - September 2019 


Application Note, AN-23 [1], has previously discussed the 
basics of what is required to build a Digital TV (DTV) repeater. 
Fig. 1 in AN-23, and Fig. 2 above, shows the typical method 
of constructing a basic 70 cm DTV repeater. It consists of 
using two, separate antennas, one for receive and one for 
transmitting. The isolation between the antennas, plus the 
sharp skirts of the band-pass filters (BPF) allow the receiver 
to hear (see) a weak incoming TV signal on one TV channel 
while transmitting a high power TV signal on a nearby TV 
channel. 


Fig. 1 is a photo of an actual 70cm, DVB-T repeater built in 
the summer of 2019 by KH6HTV for the Pueblo, Colorado 
Amateur Radio Club ( WOPHC ). It is a basic TV repeater 
using the block diagram of Fig. 1. Fig. 3 below is the actual 
block diagram of the WOPHC-TV repeater. The only added 
items were a low noise, preamplifier and a pair of HDMI 
components to provide an A/V output from the receiver to be 
viewed on an external video monitor. It does not have any 
added fancy “bells & whistles”. 


Fig. 3 Block Diagram of the Pueblo, WOPHC-TV repeater 


The major components used in the repeater were: Hi-Des 
model HV-110 Receiver, Hi-Des model HV-320E Modulator, 
Advanced Receiver Research, model P432VDG Pre-Amplifier. 
KH6HTV Video supplied the pair of band-pass filters, models 
ATV-BPF-423 & ATV-BPF-441, plus the RF Linear Power 
Amplifier, model 70-9B. +13.8Vdc power was supplied by an 
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Pueblo TV Repeater 


pee] ae 


o a 


fz ASTRON VOLTS 


Astron model SS-30M. The complete TV repeater was 
assembled on a 19” rack mount, 2U, open shelf (14 1/2” 
deep). 


Fig. 4 shows the front panel operating controls. The repeater 
is very simple to operate. First connect the antennas. The DC 
power supply is turned on. 


The RF Power Amplifier’s RF Power Level rotary knob is set to 
HIGH and it’s toggle switch is set to Ext. PTT. The HV-110 
receiver is set to Ch 04 (i.e. 441 MHz). The HV-320E 
modulator is set to Ch 57 (i.e. 423 MHz). 


From this point on, the repeater is ready to function 
automatically. 


When a valid, DVB-T signal is received, the receiver’s LED 
turns from red to green. This keys the PTT logic line and 
turns on the RF Power Amplifier. 


The amplifier’s LED turns from stand-by (yellow) to 
transmitter on (red). The cooling fan starts running and the 
power supply’s amp meter jumps up to 10 Amps. 

Approx. 1.5 amps, stand-by. 
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Basic performance tests were performed on the finished 
repeater. ag Ref 40.00 dam _ Att 2008 


The transmitter was set up to transmit QPSK, DVB-T signals 
on a center frequency of 423 MHz with 6 MHz bandwidth. 

The rf output power was measured using an HP-432A Power 
Meter with an HP-8478B Thermistor power head. This allowed 
the rf power to be measured in true RMS. The repeater’s rf 
output was attenuated using a high power (150W), 30dB 
attenuator. It was a Narda model 769-30. This was followed 
by precision 10.0dB, 2 W, N attenuator. 


The repeater’s RF output power was: 9.3 Watts (rms) 
(+39.7dBm) 

The repeater’s rf spectrum was measured using the 150W, Dee hea OE een ST DUO WEE 
30dB power attenuator and a Rigol model DSA-815 Spectrum 30.000 ki VBW 300.00 kHz SWT 

Analyzer. Figs. 7 & 8 show the rf output from the rf power 

amplifier and also the repeater’s output from the transmit 

BPF. 05 ~<+ (Local ) Marker 


eMarker1 3.2000 MHz -34.25 dB Select Mkr 


3 4 


Fig. 7 TV Repeater’s Output Spectrum: Yellow trace is L 

output from rf power amplifier. (shoulder break-point is *)__ pabemtearkee pane ete | 

-29dB, Pout = 12.6 W, +41dBm) Magenta trace is the power te S.270n00 He | 

amp output after passing through the 423 BPF (shoulder 282002 

break-point is -34dB, Pout = 9.3 W, +39.7dBm). This is the be 

output to the transmit antenna. 10dB/div & 2MHz/div. center 

freq. = 423MHz | Delta Pair 
’ | Ref 

Fig. 8 Pueblo DVB-T Repeater’s rf output spectrum. * ¥ N || Span Pair 

Center Freq = 423MHz, 10dB/div & 2MHZz/div. Pout = 9.3 A Zt . ESE Conter 

Watts (rms) = +39.7dBm. Shoulder break-point is -34dB 

down (+3.2MHz from center). Spectrum is attenuated by 

-40dB (-4MHz), -53dB (-5MHz), -47dB (+4Mz) & -58dB 

(+5MHz) 


Mkr Trace 


| 
| 
Off 
| 
| 


UserKey Set: System, 
70 i 1 ! i ! i Auto» 
Center Freq 423.00 MHz 
RBW 30.000 kHz VBW 2.0000 s 1/2 
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Fig. 10 Monitor showing OSD 
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Receiver Sensitivity Tests 


The TV repeater’s receiver was tested using normal, amateur, 
DVB-T, live video signals. The test signal’s various parameters 
were: 441 MHz, 6 MHz bandwidth, QPSK modulation, 1080P 

resolution, H-264, 8K FFT, 1/2 FEC (code rate) & 1/16 Guard. 


The test signal was generated using a Hi-Des model HV-320E. 
Live video was furnished by a Blu-Ray DVD player playing a 
continuous looping Blu-Ray disc complete with constant 
motion and live audio. 


The +7dBm rf output from the HV-320E was attenuated using 
20dB and 30dB SMA attenuators along with a Weinschel SMA 
rotary step attenuator (0-69dB, 1dB steps). See Fig. 9. 


The digital threshold was determined when the received video 
was just above pixelization and the video was solid with no 
breakups. Also the receiver’s LED glowed steadily green with 
no blinking. At this level, the receiver’s on-screen-display 
(OSD) indicated a s/n of 8dB. See Fig. 10. 


Initial Bench Tests of Receiver 


e Test 1: Test signal directly into the HV-110 receiver. 
Sensitivity = -94dBm - no signal OSD = -98dBm, OdB s/n - 
with signal OSD = -92dB, 8dB s/n - i.e. for weak signals, the 
OSD power meter reads +2dB high. 

e Test 2: Test signal into Pre-Amp and then the receiver. 
Sensitivity = -98dBm - no signal OSD = -85dBm, OdB s/n - 
with signal OSD = -77dB, 8dB s/n 

e Test 3: Test signal into repeater’s receive antenna 
connector. Sensitivity = -95dBm (i.e. BPF -> PreAmp -> Rcvr) 
no signal OSD = -85dBm, OdB s/n - with signal OSD = -75dB, 
9dB s/n 


e Test 4: Strong signal into the receive antenna connector to 
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calibrate the OSD. Pin = -73dBm, OSD reads -55dBm, 23dB / 
s/n. delta = +18dB - The OSD power meter has an offset of / 
+18dB due to the preamp in the system. For higher power — 
levels the OSD power meter is accurate within +1dB as long 
as this offset is accounted for. 


L 
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The above results were the same with or without the ; P 
transmitter being turned on. f 
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Fig. 12 20dB coupler in receive line 


Real World Final Test 


The final acid test was to connect the repeater to outside 
antennas and verify it still performed properly. It was 
connected to a pair of antennas on KH6HTV’s 50 ft. antenna ; 
tower. See Fig. 11. Fig. 11 TV Repeater’s Antennas 


wy, 
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These antennas have been used successfully in the past when 
the Boulder ATV repeater was temporarily at KH6HTV’s QTH. 
The receive antenna was a Diamond X-6000 
(2m/70cm/23cm) at 45 ft. The transmit antenna was a DB 
Products DB-411, four element, co-linear. 


The Pueblo TV repeater performed flawlessly when using 
these antennas. The initial test was performed with Don, 
NOYE, transmitting through the repeater from his QTH about 
5 miles away. 


Sensitivity tests were again performed on the receiver while 
the repeater was operational and connected to the antennas. 
To perform this test an SMA, 20dB directional coupler (Macom 
96341, 0.5-2GHz) was inserted into the receive antenna line 
at the repeater’s input. See Fig. 12. The DVB-T test signal 
from the HV-320E and the step attenuator was injected into 
the receiver’s antenna input via this 20dB directional coupler. 
Similar sensitivity tests were again run with this setup. 


The conclusions were: 


1. No desensing of the receiver when the transmitter was 
on.2. 


2. Ambient background rf level on Ch 60 (438-444) raised the 


indicated OSD power level from -85dBm up to about 
-80dBm.4. 


3. The receiver’s threshold sensitivity when connected to an 
outside antenna was approximately -93dBm. Thus, the 
ambient, background rf degraded the effective threshold by 
about -2dB. 


Reference 


[1] https://kh6htv.com/application-notes/ 
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ae MiniTiouner-Express EE 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre FEDZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 
BB MNTOUNE 10s - Recevser/Anatyier DVE-S/S2 144 MHz to 2450 Mz - Sfimuni 65 kS/s for MinThouner/MirTrourer-Pro I = tS 
SA (kS) Freq (khHe) Tuner 
LMA goin 6.3 8 
Beret and (amy 
0 a8 


Banchory 


10 We 


Ofteet OOOKHe 


Torget dev. 24kHz Deviation: 24 kHz 


Cogn Fea tound 


srt] Symbolrate (KS) 4, 


qua Noise 


2 || 8 : ‘= 
OQooviee sR OFull AFPw-sodim S/NMER 23dB Constellations \Gyter weve 101992, 


(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 
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Doherty Amplifiers - What Are They? 


Written by Mike Collis WA6SVT 
Reproduced from The ATCO newsletter, July 2019 by kind 
permission. 


Background 


For years ATV power amplifiers have been class A for low 
level stages used for least amount of distortion and class AB 
for low distortion and better efficiency as PAs. In the analog 
days, most ATV stations used off the shelf linear amplifiers 
that were typically used for SSB, CW and FM modes based on 
land mobile UHF transistors that were designed for class C 
use but biased to try and move the transistor into class AB. 
They were OK for analog but still had some objectional 
distortion because their power curve was not linear enough. 
When digital ATV came on board, these amplifiers would not 
reproduce a digital ATV signal properly. 


Some of the class AB bipolar RF power modules would work 
at greatly backed off power levels but the newer MOS or 
LDMOS power modules worked better due to the LDMOS 
FET’s ability to better handle the short duration peaks in the 
RF envelope. For broadcast TV service, analog RF power 
amplifiers worked well for the transition to DTV. Most of these 
UHF amplifiers were IOT tubes with solid state IPA drivers. 
Solid State transmitters at the time had poor efficiency and 
were usually limited to low and medium power. About ten 
years ago LDMOS 32 volt transistors became the transistor of 
choice allowing their use in broadcast amplifiers to obtain 25 
percent efficiency. Many of the older broadcast UHF RF 
amplifier modules and pallets were now surplus. Many ATVers 
have used these for DATV. In the case of broadcast TV 
service, the AC power to RF power efficiency with solid state 
with its poor efficiency and resulting large electric bills, 
broadcasters still favored the use of IOT and tetrode final 
amplifiers. 
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About four years ago 50 volt LDMOS push-pull FETs were 
introduced that improved gain, output power and efficiency to 
the 35 % range. These new 50 volt LDMOS devices are used 
in the newest high-end power amplifiers made by W6PQL and 
others for high power ham radio UHF and VHF amplifiers. In 
order to reach or surpass IOT or tetrode amplifier efficiency a 
new amplifier was designed. The Doherty amplifier greatly 
improved efficiency surpassing the IOT and tetrode amplifier. 


How they work 


First let’s review existing push pull solid state UHF power 
amplifier technology. The amplifier stage is usually a push 
pull, that is, it’s a balanced set of FETs or bipolar transistors 
with one amplifying the positive half of the of the RF cycle 
and the other the negative half. Each transistor is biased for 
class AB mode so the transistor is turned on enough so no RF 
envelope transition distortion takes place. 


Push-pull is how most audio power amplifiers work and give 
fair to good efficiency. In the case of DTV modes there is a 
high peak to average level difference usually in the 6 to 8 dB 
range and is why an amplifier rated for 100 watts in SSB or 
CW will only achieve about 15 to 20 watts average digital 
power. 


This backed off power gives about 30 percent efficiency while 
at saturation efficiency is near 65 percent. The UHF push pull 
amplifier has a great amount of symmetry when looking at 
the amplifier board as seen in the pic on the next page. 


Doherty amplifiers on the other hand look asymmetrical. 
They still employ two transistors, but each is optimized and 
biased for different parts of the power curve. The main or 
carrier transistor is biased class AB as a single ended 
amplifier and is used to amplify the lower level or average 
power level of the DTV signal. 
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Push Pull UHF RF Pallet 


The other transistor known as the peak transistor is biased 
class C and its bias is set to keep the transistor turned off 
until the peak part of the signal starts. This level is about 6 to 
7 dB below amplifier saturation. 


This greatly improves efficiency. Doherty amplifiers only 
amplify the positive half of the RF waveform. The resulting 
negative clipping causes harmonic distortion and a low pass 
filter is required to reduce harmonic distortion. 


The filter also restores the negative half of the waveform. 


One more enhancement to discuss, the carrier transistor will 
saturate at about 25 percent of full pallet saturated power. 
What is needed is a way to pull the carrier transistor into 
peak amplifier mode only during the peak part of the signal 
but remain as class AB during the bottom 25 percent of the 
power curve. 
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Doherty UHF Amplifier Pallet 


The peak transistor when in conduction during peak RF drive 
is used to pull up the carrier transistor into peak mode 
allowing more power to be generated as well as power 
sharing between FETs. This is done by placing a quarter wave 
strip line (transmission line) between the carrier and peak 
transistor. 


This is due to the quarter wave line inverting the load 
impedance to a lower level to the carrier transistor (like 
adding more loading to your HF amplifier). The lowering of 
this impedance allows the carrier transistor to supply more RF 
current thus its saturation level has been raised to match the 
saturation level of the peak transistor. 


The quarter wave phase inverter on the output of the carrier 
transistor delays the signal 90 degrees so another 1/4 wave 
line is needed on the input stage of the peak transistor or a 3 
dB (0 and 90 degree outputs) hybrid splitter is used so the 
signal at the T junction is back in phase. 
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Some Doherty designs use a dual transistor with the peak 
side having 1.5 times higher power rating for even better 
efficiency. 


Note the difference in efficiency between class AB push pull 
and Doherty using balanced transistors (symmetrical) and 
transistors with the peak transistor rated for higher power 
(asymmetrical). 


It is possible to convert an existing push pull RF pallet that 


has two push pull stages in parallel into a narrow bandwidth 
Doherty amplifier by removing the output 3 dB hybrid and 


60.0% 


50.0% - 


ot 


30.0% 
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—@—ClassABBLFSS8A —HSymmetric Doherty BLF88BD —ire—Asymmetric Doherty BLFSBSE 


placing a simple tee connection in its place. 
Because the quarter wave lines are now far away from the 


transistor output tabs, off frequency use from the quarter 
wave lines and hybrids will cause faster phase shifting. 
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Bias modifications: The transistor used for the peak amplifier 
will need to have its bias adjusted for class C. 

This allows the use of an existing pallet to be converted to a 

Doherty high efficient amplifier. A harmonic filter would need 
to be added as well. 


It should be noted that for most DATV use, class AB push pull 
amplifiers run backed off. It’s still the easier way to go as 
pre-distortion is not needed for the lower power levels 
typically used. 


For DATV DXing and a high-power repeater output, Doherty 
amplifiers may be worth looking into. An exciter with adaptive 
pre-distortion is recommended when using Doherty amplifiers 
to make best use of the added efficiency at the higher drive 
levels used due to some increased distortion as compared 
with class AB push pull amplifiers. 


173 Mike WA6SVT 
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Micro Corner - Easy Debugging Board - 2 


Sorry as explained in the News section, the #%@$ part 
needed to complete part 2 hasn't arrived, so no article this 
month. 


In the meantime, how about you lot get off your backsides 
and submit an article or two instead of leaving it to the 
regular few. 


I PUT THE 
THINGAMABOB INSIDE This page intentionally left blank (so you can see what 
THE WHATCHAMACALLIT, “ 
TURNED THE 
DOOHICKEY AND THE 
WUTEVERITIS STILL 
DOESN'T WORK. 
ANY IDEAS? 
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One from the vault 


Simple Microwave Power Meter 
By John Hudson G3RFL 
First published in issue 8 


The original unit used a Marconi waveguide and transition to 
coax via a probe. The probe was removed and a thermistor 
put in its place at the focal point. 


The second thermistor is mounted in the power meter case to 
measure the ambient air temperature. The RF will only warm 
the waveguide thermistor, so the resistance difference is 
proportional to the RF. This needs some initial calibration for 
the temperature offset and this is the purpose of the POT R4 
which should be used to zero the 30UA meter, before the RF 
is applied. R3 can be varied to set the sensitivity or FSD (full 
scale defection) of the meter. 


Apply the RF and the head thermistor will reduce in value and 
produce an increased current flow and change the balance of 
the two thermistors and this change in balance will result in 
current flowing through the yA meter, current that is 
proportional to the amount of RF entering the waveguide. 


The unit is not calibrated so it is difficult to use if for power 
measurements, but it is useful for tuning up 10GHz 
transmitters and proved valuable for setting GB3FY up. 


I did try using the Wife's hair dryer and a can of freezer to 
check for stability in various conditions and the unit does 
track the temperature changes via the case mounted 
thermocouple which cancels out these violent temperate 
changes. 
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ONE THERMISTOR IS MEASURING THE RF AND THE OTHER THE CASE TEMPERATURE 
RED 


THI 
THERMISTOR IN HEAD 


THe 
THERMISTOR IN HEAD 


38uA METER 


NOTE-ADIUSTING R3 SETS UP THE SENSITIVITY OR FSD 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


Followed all over the world 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 
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Editorial 


Ian Pawson, our editor in chief has had rather serious fall and 
broken his hip, at the time of writing he is due to be released 
from hospital after surgery and will convalescing at a friend’s 
house away from his steps and computers. I am sure we all 
wish him a safe and speedy recovery. 


For the magazine, that puts us into uncharted territory. Ian 
creates the master version of CQ-DATV which then becomes 
the e-Book version and from that Terry lays out the PDF 
version. Ian then publishes and Trevor does any required 
publicity. 


At the moment Terry is putting together a PDF version in the 
hope that Ian can find a way to remotely publish, so 
apologies if the e-book version is delayed, but we are a small 
team all working in a virtual office that encompasses the 
whole world but in reality is our own personal homes and 
communicating via email. 


CQ-DATV 76 has some bumper copy, so if you are reading 
this we have published. 


Let me start by reviewing our Facebook page which often 
gets neglected, but this time has some interesting input from 
Fumio Sekizaki JAORUZ who is working full high-definition D- 
ATV on 5745MHz, Fumio has his own Face Book group at 
https://www.facebook.com/groups/2375023609443269/ 


Sorry about the language problems but, thanks to modern 
software we can all press the translate button in Google 
Chrome or make use of other translation tools that are 
available. 


In a time when ATV seems to be obsessed with reducing the 
bandwidth of its transmissions regardless of picture quality 
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Fumio is a refreshing change and his work can be viewed on 
his Youtube channel here 

https://www. youtube.com/channel/UCPgvJDVKVNBHLcZBc4PI 
t4g 


Our Facebook page is always worth a visit and is where you 
will find any breaking news between issues 
https://www.facebook.com/groups/285807174898375/ 


Jim Andrews, KH6HTV is looking at our ATV picture quality 
reporting system called the P or Picture report and explains 
why we don’t give S reports. 


Trevor G8CJS has written up part 9 of his GVG 100 control 
panel interface and is digging further into producing I/O and 
reviewing the various options. 


Trevor has also been looking at what appears to be the star 
of the show, from IBC at least in the sub £300 bracket (it’s a 
small bracket for IBC) but features the new ATEM mini which 
provides a very elegant solution to mixing live non sync video 
sources. It’s not a perfect solution, but may be a door that 
we could open further, given the base project price. 


Michael Ampt VK3CH has recently moved to a new house and 
has started experiments with portable 24GHz ATV transmitter 
and has some surprising results for this often-overlooked ATV 
band. 


John Hudson G3RFL has been looking back at one of Trevor’s 
early designs, a simple fade to black and has added one or 
two refinements, that have updated this design considerably 
since it first appeared. 


Micro Corner and Mike G7GTN has been working hard at 
harnessing a free PCB drawing package. The second part of 
the project is a general-purpose board that will host several 
planned future CQ-DATV projects. 
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So along with all the latest news and world roundup, which Nr. 193 
includes the latest news from Clive G3GJA on the GB3EY ATV 51.Jahrgang 
2. Quartal 2019 


repeater rebuild, please sit back and enjoy CQ DATV 76 


EUR6, SFRG.50 USS 6, 


CQ-DATV Production Team 


»DigitalZATVamit’dem Raspi« und »Aktuelles tiber OSCAR-100« waren 
‘die Themen auf dem ATV-Treffen in Glovzin (Berichte aut Seite 7 und Seite 10) 


CQ-DATV 


ALL BACK ISSUES 
AVAILABLE 


Please note: articles in this magazine are provided 


with absolutely no warranty whatsoever; neither the Ls a Lan | ee 


contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers TV Amateur is a German Language ATV Magazine. It is 
choosing to apply this content to theirs or others published 4 times a year and if you would like to 
computers and equipment. subscribe go to http://agaf-ev.org/ 
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News and World Round-up 


10 GHz DVB-T Transmission at 6.0 km 


A Video DVB-T transmission was done today over a 6.0 km 
distance from the NOYE QTH to the garage next to Macys in 
Boulder Colorado. The distance was 6.0 km. The received 
video was P5 quality. The video content, a slide show with 
motion, was received without interruption. According to the 
receiver the received signal was strong as shown on one of 
the attached pictures. The path is line of sight. The position 
of the receiver dish was critical. Moving the dish off the peak 
signal by only a few degrees lost the signal. 

CSE. Ty, 


The 10 Ghz equipment is re-purposed subsystems and 
systems that have been used in the ARRL 10 GHz and Up 
contests over the years. 
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The transmitter is a 10 GHz transverter with a 1 foot dish 
attached via wave guide. The input to the transverter was a 
441 MHz DVB-T video signal out of the HV100 modulator. The 
HV100 output was 1 dBm. The output of the transverter was 
15 dBm at 10.359 GHz. The LO in the transverter is high side 
operating at 10.800 GHz. The transverter was not modified 
and used only as a transmitter. The receiver capability was 
not used in this exercise. Modifications to the transmitter may 
be done later for more power when needed. The gain of the 
dish may be about 27 cB. 


— ' 
The receiver is a 10 GHz down converter with an LO feeding a 
balanced mixer capable of rejecting the upper sideband and 
passing only the lower side band. The LO is high side 
operating at 10.800 GHz. The front end of the receiver has a 
preamp with a NF of 1.8 dB and gain of about 15 dB. The 
receiver dish was an 18 inch off-center fed dish. The gain of 
the dish may be about 32 dB. 
Don, NOYE 
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KD6ILO TV Programming 


KDGILO 


M. Badua, Jr KD6ILO comments 


Hi gentlemen, 
I hope all of you are doing well and like myself sharing our TV 
mode of operation with our fellow ham’s? 


I was ask to share a program with a group of new ATV 
operator’s. Stefan, DL7MAJ, of AMSAT-DL shared a brief short 
program on, Es’Hail AMSAT QO-100, equipment and station 
set-up. I have currently three(3) Rf transmit output channels 
being used for different types of programs concerning 
Amateur Radio TV all with different programs. 


Users using their (HiDes) receivers only have to change the 
channels to watch what they want ( example; CH1- BATC 
Tech Talk, CH-2 HAM TV world Events of Activities and CH3 
AR Newsline & local user TV conference}. I don’t stream 
often but when a group of Ham’s (non -ATV) users what to 
see what is going on on DATYV, I tell them to access my 
YouTube or my BATC Stream for an example of activities here 
in the U.S. and the world. 

KD6ILO Youtube Channel 
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GBSEY progress 
Sun Sep 15, 2019 


Following two full weekends of engineering at the Cave Wold 
repeater site, GB3EY is back on air with the antenna now at 
14m AGL. This is the height of the Alford Slot when the 
Versatower is lowered. It will stay at this height whilst we 
complete work on the new feeders for the other antennas on 
the tower (2 x 2m folded dipoles for GB3HS, 70cm colinear 
for GB7HU, 2m/70cm colinear for RAYNET use and 2m/70cm 
dual band yagi for DATV receive). 


The height is now sufficient to clear some of the high ground 
to the west so I look forward to hearing reports from 
Eggborough and Barnsley! 

The antenna height will be at least 25m when the tower is 
fully extended but for now the beacon coverage should be as 
below. Note that the coverage map assumes a height of 10m 
for the receive antenna with an isptropic gain of 18dB and a 
masthead preamp. 

Clive G3GJA 

Source: https://forum. batc. org.uk/viewtopic. php ?t=6294 


See coverage maps next page... 


WELL READ, THE WORLD, OVER 


ees (Q-DATV ee 
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Alto 


MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre FEDZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www DATV-Express.com 


© venmount “08s - Recenet/Anahyier ier DVB-S/S2 144 Miz to 2490 Miz - Siiminie 6S kS/s = for Pro 


Mini , 10.3} NIM : Serit FTS-4334L Pie 


TV mode Ped from ane 
ay fede? ons Bed tom | 
Frequency (kHz) Scan strategy 


Ofteet> - wOuoneD went | doe 
Freq asked: 1260000kHz Freq. set 12668004 kHz Pre as search 


"| PID Video 
SR3125 | 12680 Mbt wert 2 | 00162 
mt 2 loop wade 
Froq—> (ane) te none |e ote 


HDlowSR PID audio 
S260} 437 MHz = chaeed nano — Ansett onnee 
SR1000 | 4379¢ MHz ProLock PostLock 


vade tange 12 NaOH Tang, 


SA (kS) Freq (kHe) 
03126 01268000 


0 


Trent 8 @ leer 30 


Symbolrate (KS)... 
SR set 31250498 a 
Deviation: 208S °8 


on 


Carrier Width: 4219 Khz 


ENGOMD Preamp 2) a 
Art Da. Est Gan 128 


, aa aa 


Beep Orave UDP Recod 


(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 
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P5 - TV Signal Quality Reporting 


Written by Jim Andrews, KH6HTV www.kh6htv.com 
Application Note AN-5a, © Copyright - Sept. 2011 


In ham radio, we hams are always reporting to the other ham 
a set of numbers conveying information about the signal 
strength and quality. For cw, we use the R-S-T code, where R 
stands for Readability, S stands for signal strength and T 
stands for Tone quality. For voice communications, we 
typically only report R and S. The Readability definitions are: 
R1 = unreadable, R2 = barely readable, R3 = readable with 
considerable difficulty, R4 = readable with practically no 
difficulty and R5 = perfectly readable. For the S number, we 
report the actual numerical value indicated on the S or Signal 
Strength meter. The range for S readings is from 0 to 9 
where each S unit corresponds to a 6 GB increase in signal 
strength with S9 being defined as 50 uv. An SO signal is thus 
down at the typical SSB receiver noise level of 0.1 uV. (note: 
not every rig’s noise level nor S meter calibration adheres 
closely to this definition) For very strong signals, we report 
the dB over S9. An example would be a report of “5 by 9 plus 
20 dB”. Unfortunately, far too many hams give every report 
as “5 by 9”, which then becomes meaningless to the 
recipient. 


MOnicoringy 146:70)MHz 
BY © Repeater 


~ KH6HTV 


we. 


e 
P 5 
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In amateur TV (i.e. ATV), we use a Similar reporting system 
called the P or Picture report. We don’t typically give S 
reports because our TV receivers normally do not include an 
S meter readout. Our P reports are similar to the R reports 
for cw and voice. Most hams use a P rating from 1 to 5. I 
personally have added two more of PO and P4.5. Our 
definition for ham TV P reports is: 

e PO Extremely weak signal. At the threshold of the receiver 

noise. Can only detect the presence of possible sync. No 

useable image. 


e P1 Very weak signal. Can detect presence of video buried in 
the noise. Mostly snow. Receiver often times has difficulty 
sync locking. Only very large block letters are barely readable, 
such as in a camera view of only the call sign on a stationary, 
automobile license plate. OK for DX reporting only. 


e P2 Weak signal. Lot of snow present in image. Usually Black 
and White only with no audio. Can detect presence of people 
in the image and movement. Not a useable picture for 
routine, pleasurable viewing. Note: some excellant receivers 
might show color with a P2 signal. Then instead of white 
“snow”, you will experience a shower of colorful confetti ! 


e P3 Moderate signal. Still has snow present in image. Color 
lock. Audio is present, but noisy. Acceptable picture for people 
living in very rural areas watching analog broadcast TV. 


e P4 Strong signal. Very good color and audio. No snow or 
confetti. Some defects noted in picture quality. Almost full 
quieting on the FM audio. 

e P4.5 Strong signal. Only a very few, minor picture defects. A 
border line P35. 


e P5 Very strong signal. Perfect, noise-free, picture and audio. 


It should be noted that most newer production TV receivers 
on the market now all include a built-in video squelch. The 
squelch threshold is typically not adjustable, nor is one able 
to disable the squelch. Thus, newer TV receivers oftentimes 
will not display weak, signals below a P3 or maybe a P2 level. 
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I have made many controlled TV picture measurements using 
a calibrated step attenuator ( 1 dB steps) and a spectrum 
analyzer in my ham shack and have come to the following 
conclusions. 


For VUSB ( or AM ) TV transmissions, to obtain a P5 picture 
requires an RF signal to noise ratio of S/N > 40 dB. For each 
P unit from PO to P4, there is an increase in signal strength of 
6 dB, i.e. the same definition as used for S units. For FM-TV, 
the FM quieting effect kicks in earlier and results in a 
considerably lower required S/N for good to excellant 
pictures. 


For comparison, modern digital TV receivers will either give 
you a perfect, P5, picture - or no picture at all. The have the 
“Cliff Effect”. All or nothing, i.e. you fell over the cliff. The cliff 
edge is very sharp. If you see any picture defects, such as 
pixelization, losing another 1dB or less of signal strength, the 
picture is totally lost. The following table and graph vividly 
show these results. 


i at Units VUSB-TV 
RF S/N RF S/N 


6dB|SdB 
12 dB 
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DTV vs Analog TV 


DVB-T QPSK 


-98 -78 
Receiver Input Power ¢ dBm > 


All back issues available 


All common eBook Formats 
We also have PDF 


ae bed | o~ 


hOleGts 


NLEPHAaAtiond 
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Grass Valley Mixer Conversions - Part 9 


Written By Trevor Brown G8CJS 

In CQ-DATV 75 I added some 
I/O to the software which 
delivered 4 of the push 

@ buttons as command lines and 
m3 sets of BCD coded outputs, 
= from the Key, PGM and PST, 
banks, these were 
demonstrated by a video on 
the CQ-DATV Facebook page 
driving some LEDs. If you want to translate them into single 
line commands E.G. one wire for each selected source, you 
need to add a 74LS154 to each of the banks. 


INPUTS OUTPUTS 
a 8 © ib Ga a. %s "a SA aa at 
D G2 G1 15 14 13 12 11 


10 GND 


OUTPUTS 


The advantage of a BCD coded signal is that it uses less I/O 
lines, EG 4 wires can carry 16 outputs, but only 10 were used 
as that’s the number of push buttons on each of the banks. 
The disadvantage of BCD coding the signal is only one 
command can be implemented at once, but for the Key, PST 
and PGM banks its ideal as only one push button can be 
selected at any one time, something the software takes care 
of. 
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INPUTS OUTPUTS 

G1G2 DCBA 45 67 8 911121314 

LL LHLH LHHHHHHHHH PGMS 
LL LHAL HLHHHHHHHH PGM8 
LL LHHH HHLHHHHHHH PGM7 
LL HLLL HHHLHHHHHH pome 
LL HLLH HHHHLHHHHH PGM5 
LL HLHL HHHHHLHHHH PGM4 
LL HLHH HHHHHHLHHH PGM3 
LL HHLL HHHHHHHLHH PGM2 
LL HHLH HHHHHHHHLH pcm 1 
LL HHHL HHHHHHHHHL PGMO 


Truth Table showing the 74LS154 logic for the PGM 

Bank. The low on the D C B A inputs correspond to 

illuminated LED’s on the CQ-DATV Facebook video 
page. The same applies for Key and PST Banks. 


The 4 bit code from the PCF 8574's that I used to drive the 
LED's needs to go to the 4 input connections DC BA. Gi and 
G2 need grounding and you now have the full code. Because 
I arranged the software to deliver active lows (easy way to 
light the LED’s) the outputs are 14 to 4 for buttons 0 to 9 
producing 10 command lines corresponding to the 10 push 
buttons (numbered 0 to 9 GVG logic). The active low outputs 
are ideal for driving tally LED’s and video cross points. 


The problem is now I have now used all the port chips on 
Mikes G7GTN’s PCB, I could expand by adding more PCF 8574 
chips, the software is not creaking and the I2c bus will 
certainly support more (I just need to rebuild or supplement 
the hardware interface) or beg for a replacement PCB with 
more ports and other bells whistles, that I could never have 
envisaged when I started the project nine issues ago. 


In this issue I promised to look at the analogue pots, T bar 
and Joysticks and all the other pots, I have exhausted the 
I/O, OK let’s not panic and start by looking at how the GVG 
panel processes these signals. 
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There are 16 pots and they deliver an analogue signal that 
swings between 0 and +5 volts. These are connected to a 
4067 analogue switch which can select one at once by and 
route it to an A to D converter (ADC1001). The switch uses a 
4 bit input word to select the pot using the address bus 
within the panel. The A to D converter converts this to a 
digital word and presents it on J2 of the panel, but it's 
ADC1001 delivery is a little more complex 


Timing Diagrams 


START 
CONVERSION 


=) TATARIL cr “Bust 
DATA IS VALIO IN 
ACTWAL INTERMAL 5 : gas 
status er tHe ———_____________________, NOT busy OUTPUT LATCHES 
CONVERTER 


——_ STORE Ma K -- INTERNAL Te al 


(LAST DATA WAS PEAD) 


inTR 


-——_— SS ee ee eS 


Output Enable and Reset INTR 
INTR RESET 


8 


It delivers a 10 bit word as two 8 bit words, and in the GVG 
panel CS is grounded so how did GVG manage this is a 
mystery. The 10 bit word delivered as two bytes looks like 
this 
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MSB 
ist Bit o Bite | Bit? Bit 5 Bit 4 


LSB | 
ae | Q 


BYTE SEQUENCING FOR THE 20-PIN ADC1001 


Byte §-Bit Data Bus Connection 


Order [087 | DB6 | DBS | DB4 | DB3 | DB2_ 
i Bit 4. 
o o 


So assuming we have more I/O to deliver this word (which 
we don’t at present) it’s going to get complex, so how about 
we keep it analogue and intersect the signal on the GVG PCB 
at the output of the 4067 (IC 8) or input to the ADC 1001 (IC 
12) a little nonstandard but not beyond the wit of man. 


We can switch the 4067 from the pushbuttons on the panel, 
but we do walk into another problem, we need to know which 
signal this analogue bus is delivering, EG what push button 
has been pressed. External hardware can only deal with this 
analogue signal if it knows if it is T-Bar, Joystick or Colour 
background. The other disadvantage is analogue is difficult to 
store, EG a colour background would need RGB or Y U and V 
all to be available simultaneously. To this end I have brought 
out an analogue bus to experiment with. 


The problem is that the address bus does not latch in the 
4067, so we can direct the switch to the required output and 
freeze the software, to maintain the correct analogue 
selection, even indicate on the LCD panel what signal the 
analogue bus is carrying. That will freeze the panel and to 
move on from there the software will need to poll around to 
check for an indication from the panel, or a command to flag 
that the analogue port is no longer required and that the 
panel needs unfreezing so all the other functions can be 
restored. The problem is that this polling required 
manipulation of the address bus and disturbs the analogue 
signal being delivered by IC8. Not a problem with the output 
of the ADC as this can be latched. 
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1¢12 ADC 1001 


10; AO 
Z 11 A1 select analogue pot 
joystick h | ind e 42 A2 > | nonin 
13 A3 ‘ead Analogue 


gnd joystick v |in1 e 3 | coment 
T-bar |in2 . 
chroma Hue | in 3 
Mat Hue | jn 4 * 
DSK Clip | ins e 
Matte Chroma |in6 @ 
Matte Lum |in7 @ 
Effects Clip |ing ® 
Effects Gain |ind9 @ 


Aspect |in10 ©@ 


Mask Preset Size | in 11 


Soft | in 12 e 


Analogue output 


Boarder | in 13 e 
DSK Gain | in 14 e 


Gnd |in15 oe 


1c&8 4067 


The analogue path in the GVG Panel. The components 
are indicated on the silk screen (I have only shown 
one of the pots for simplicity). 


Ok my homework for the next instalment, watch this space 
while I develop some more inspiration. 


I hope this project is of interest. I know that to follow my 
work you need to find a panel and the supply of these seems 
to have dried up or perhaps I have encouraged people with 
panels that might have otherwise have passed one along to 
hoard it, a frequent problem with ex broadcast equipment 
collectors. 


The one thing that seems to retain its value in ex broadcast 
equipment is control panels, probably because they are not 
full of leaking capacitors that need replacing. 


This whole project has been a journey of discovery and is 
being presented as warts an all, in real time and not as a 
completed article. 
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I admit to backtracking, most of which was changing the 
programming language from ESP BASIC to Annex Wi-Fi 
BASIC, but that really was an necessary improvement. 


I hope also by explaining problems before any implemented 
solutions that I can canvas help or ideas along the way. This 
has happened with daily input from Mike G7GTN and includes 
the PCB which really stopped regular trouble shooting session 
of an oversubscribed prototyping board, but also help on the 
Annex BASIC forum without which I would have not got this 
far. 


The panel I have used was a rescue from another collectors 
out pile, which may or may not have been a good idea at the 
time, considering the grief that the project has delivered 
along the way. 


Any thoughts, ideas or, dare I say solutions, you can always 
reach me at editor@cq-datv.mobi which is an editorial team 
shared mail box for any input to CQ-DATV magazine. 


D A T V 


If you have an idea for a project please contact the editor. 
email address: editor@cq-datv.mobi 
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24GHz Television DX Tests 


Written by Michael Ampt VK3CH 
Reprinted from NEVARC NEWS Vol 06 Issue 09 by kind 
permission 


After moving house another project was to finally get around 
to playing with my microwave television transmitters. Both 
10GHz and 24GHz dishes are available. I had only tested out 
the 24GHz dish on ATV over a few hundred meters years ago. 
24GHz is a challenge, apparently, due to atmospheric water 
vapour to get long distances. 


As transmission frequency increases, atmospheric path losses 
become greater, particularly at frequencies above 10 GHz. 
When I have asked other hams what sort of distances 
expected the answers vary, no surprise I suppose. 


So the only way is to experiment. 


Television being wideband is most likely going to get less 
distance than narrow band voice and all the other modes 
such as SSB or digital modes. I decided to start small and 
work my way up. 


FIRST TEST OVER 2km - Doncaster East to 
Doncaster Shoppingtown 


A friends place has a nice view of Doncaster Shoppingtown so 
I set up my dish transmitter unit and a camera on mains 
power, pointing out their second storey lounge window, to the 
roof top carpark about 2.1km away. 


Arriving at Doncaster Shoppingtown I chose the roof top 
carpark facing the direction of their house, but I could not 
see it, just a sea of houses and trees so aiming my RX dish 
was a general guess. Hoping that security were not going to 
close me down, I set the dish up on its stand, but the carpark 
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had a big wall to stop cars going over the edge, so I had to 
hold the dish in my hands and aim all while looking down at 
my small 12 volt TV on the ground. 


After a minute a picture quickly appeared then gone, I had to 
sweep very slowly, but once again the picture appeared in 
colour and prefect resolution. The 24GHz dish system is 
analogue PAL mode. 


As my hands were busy holding the dish, no photos of that 
achievement were taken. Google Earth put the distance path 
at 2.14km 


View to Doncaster Shoppingtown from the house at 
Doncaster East 


Doncaster Shoppingtown Carpark, the house I am 
aiming for is 2km away, in there somewhere, time for 
microwave dish DF practice 
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Elevation path from the test house to Doncaster 
Shoppingtown carpark 


At a distance of 2.14km the amount of sweep to keep a 
picture was about 3 degrees either side of the exact path, so 
at longer distances the sighting was going to be really spot 
on. At least with a wideband TV signal of 7MHz no real need 
for GPS frequency locking is necessary, one less piece of ‘kit’ 
and expense. 


As the drive over 2km does not take long, I left the 24GHz TX 
side on and unattended. This won’t be possible over a longer 
distance. 


It was time to attempt a longer distance and I thought a 
place with mains power would be nice. After talking to Peter 
Cossins, VK3BFG, he suggested he could go to the Sky High 
Mount Dandenong. This is a restaurant and observation deck 
that overlooks greater Melbourne, 34.3km from Melbourne 
CBD. 
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View from Sky High Mount Dandenong observation 
deck, 620 meters above sea level The city buildings of 
Melbourne CBD 34km in the distance 
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Google Earth elevation profile from Sky High Mount 
Dandenong observation deck to Doncaster Lutheran 
Church 


My QTH is on the lower part of the road so another place with 
a clear view of Mt Dandenong was required. It was time to go 
to church, the Doncaster Lutheran Church has a view to Mt 
Dandenong with the commercial TV towers visible. Google 
Earth puts elevation as 93 meters above sea level and a 
distance of 19.2km 


SECOND TEST OVER 19km - Doncaster to Mt 
Dandenong 


After some plots and exchange of emails an idea of sighting 
compass bearings was calculated using Google Earth. On the 
morning of Tuesday 28th May I setup at the church and Peter 
drove to Sky High Mount Dandenong and setup his end. 


I had previously delivered my 24GHz TX dish to him, so all he 
required was power, camera and a mast and stand. Peter 
suggested that we make it a two way contact via Amateur 
Television, so I took my portable 23cm DVS-S Amateur 
Television Transmitter. Having a second unit saves ripping the 
shack apart and all the cable hassles. I also took my 23cm 
VSWR meter to make sure my 23cm loop antenna was tuned 
OK. 


The weather looked dark and cold but no rain, which may 
have killed off any 24GHz signal. In about an hour I was all 
setup, having mains power was a convenient bonus and also 
a bit of shelter from the wind. 
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View from rear of 24GHz dich and 23cm beam looking 
to Mount Dandenong, 3 TV towers in the highlighted 
black rectangle Sky High Mount Dandenong 
observation deck just to the left of the left most TV 
tower by about i1km 


About half hour later I was in contact with Peter, who could 
already see my 23cm DVB-S signal back to him. I was 
running 6 watts into the loop yagi beam, later dropping 
power down to 60 milliwatt and he still had me perfect ATV 
copy. This 60 milliwatt going via about 10 meters of coax into 
the beam —- not bad, but line of sight all helps. 


As Peter and Rob VK3MQ could see my TV set as my camera 
was focused on it, they were able to sight their 24GHz TX 
dish by watching my 23cm signal back to them. After a 
picture was obtained back from Sky High Mount Dandenong, 
I adjusted my RX dish just a fraction to get a completely 
clear picture. 
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On occasion the picture went a bit grainy, most likely due to 
the imminent rain on its way. But the weather held long 
enough for a bit of an ATV full-duplex QSO. Peter said, I used 
a pre-amp first, but your signal was so strong it was not 
needed. If we both have 23 cm transmit and receive we can 
use this to align the SHF dishes. Being able to see your 
receive monitor made it easy to align the 24G dish. Going 
further afield we will need the pre-amps. 


Encouraged by this success, Peter suggested that we try a 
path from Sky High Mount Dandenong to Mount Buninyong 
near Ballarat. This will attempted at a later date. I also have 
the 10GHz dishes that need some DX tests, but the RX 
requires an analogue satellite receiver that needs 240 volts, 
so an inverter, which I have, will be needed for portable work. 
My 24GHz TX unit has 300mW power and the dish has 36dB 
gain, using an Effective Isotropic Radiated Power (EIRP) 
Calculator online, the 24GHz dish has an EIRP of about 1000 
watts. 


Left: Camera focused on the TV 
Right: The beam just fits against the wall 
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SAMSUNG 


CQ-DATV 76 - October 2019 Page 15 


The view from Sky High Mount Dandenong 
observation deck from Peter’s camera 


Peter’s portable satellite receiver with display 
receiving the 23cm signal from Doncaster 


This is a Digital LCD Satellite Signal Finder Meter 3.5” SATlink 
WS-6906 DVB-S FTA SAT AU, cost about $83 on EBay It runs 
off a rechargeable lithium battery, perfect for portable 


operation Also a handheld 2 meter rig for voice liaison during 
setup 


The Sat Link WS-6906 - some of the specs from their website 


e View the actual channel on the screen of the meter 

e Quickly and accurately align the satellite dish 

e Transponders, Frequency, Symbol Rate, Polarity, and other The rear of the 24GHz TX dish received from Mt 
settings can be modified by the user 


Dandenong 
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e Each time the meter boots up it automatically calibrates for 
optimum performance 


e View All the Actual FTA Satellite Channels on the Meters 
Screen 


e Auto Re-Calibration Due To the Unique Calibration System 
Built in to the Meter 


- Automatically Calculates Dish Angles and Settings Based On 
Your Longitude and Latitude 


e View All FTA Satellite Channels On Screen With Sound. 


A week later I ordered my own Sat Link 
WS-6906 unit, just $83 and was very 
impressed, so small but very handy. 


What I really like is the AV output, which 
you can see here ( right) is ported to my 
TV from the Sat Link WS-6906. So now I 
have a 23cm TV RX of the 23cm DVB-S 
transmitters of all Melbourne hams, all 
that’s required is an antenna pointing in 
the right direction of their location. 


Note the bit of wire for an antenna on top 
of the Sat Link WS-6906 


A further longer distance test (Ballarat to Melbourne) will be 
attempted in November. 


Re-publication of CQ-DATV magazine material is encouraged 
as long as source credit is properly given. 


Exception: “Reprinted by permission” material must have 
the original publisher’s/authors permission. 
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The 23cm loop yagi clipped to the car, as it’s too long 


to fit inside during transit 
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Micro Corner - Easy Debugging Board Pt2 


Written by Mike Stevens G7GTN 
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Last time we looked at the very basic circuits to create a 
simple little development board which might help when 
developing our projects. Sample code to test elements is 
provided to demonstrate the switches; LED Bargraph and 
VGA monitor output processor. 


Construction 


The board is very simple to build, on my prototype I used two 
15 way female sockets for the Ardunio Nano module to allow 

re-use in other projects if required. One thing to check before 
fitting the LED Bargraph is the correct orientation of the part. 
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You will notice on close inspection a small chamfer on one 
corner this indicates pin 1, or another common trick is to use 
a CR2302 3V3 coin cell battery to check correct polarity. No 
heatsink is required on the +5V 7805CV regulator and mine 
was simply bolted to the board. The power supply is also 
provided on output pin headers to allow you to power 
external circuits if needed. I used male pin headers for all off 
board connections - if you prefer you can fit female headers 
next to the breadboard section instead depending on what 
jumper cable type you use the most often. 
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VGA I2C Slave Firmware 


The Nano processor module requires the I2C VGA code 
loading, the quickest method is to compile this source in the 
Ardunio IDE and upload this to the processor. You may wish 
to change the default I2C Bus Address from 42 Decimal; this 
can be found on line 60 of the code. This requires the 
installation of an additional library called TimerHelpers.h 
which is included in the download samplecode.zip file. 


Sample Source Code 


Source code is supplied for Ardunio C++ and also Annex 
Basic. Most of my tests were done using a standard Ardunio 
UNO board for ease of connection. The Annex Basic samples 
can only be run from an ESP8266 module with the Firmware 
loaded. Please see CQ-DATV 72 for further details on the 
simple setup required for this versatile platform. 
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V/O PIN CONFIGURATION OPTIONS 


Enter your I/O Pin Numbers. 


I/O Segment 0 
Pin 1 


Pin 2 


AUTO SWITCH LED SEGMENTS 
aie Gl ee ese 
(as ae ae E10 


( OFF (AUTO 


Sample Web Interface and custom I/O Pin 
Configuration Screen Running on ESP8266 Annex WiFi 
RDS Basic 


LED Bargraph Segment Driving 


The KYX-B10G common cathode bar segment displays are 
connected to the I/O ports of your chosen processor platform, 
they each have 470 current limiting resistors and making 
one High will turn that individual segment on. 


I have provided a simple web interface that you can use to 
test these, you may also change the I/O Ports that you wish 
to connect the segments to. 
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If you change these press return on the textbox and then 
press the Save button to write these to a settings text file 
called leds.ini - You can also use the Load button to populate 
the boxes if you have edited this file manually and uploaded 
it using the Windows utility application instead of the browser 
interface. 


Logic Probe Element 


The CD4001 probe circuit can also be basically tested (High 
and Low Levels) by connecting your probe to an I/O Pin. In 
the case of Annex Basic I/O DO is selected. The pin is simply 
set to toggle between the two logic states with a 550 
millisecond delay between, this repeats continuously in a 
loop. The Ardunio C++ code is configured for I/O Pin D2 but 
the process is the exact same. The logic probe was made out 
of an old pen with a steel panel pin for the actual probe 
element, held together with some hot glue. The connection is 
via two extended dupont ribbon cables and a crocodile clip to 
attach the ground connection of the logic circuit being tested. 


Links 


The C++ code is written using the standard Ardunio IDE 
available from https://www. arduino.cc/en/Main/Software 


The Annex RDS Basic is downloadable from 
https://sites.google.com/site/annexwifi/home 


You can download all the board design files (created in 
Diptrace free edition) which includes pre-generated GERBER 
files from https://github.com/G7GTN. You can also obtain the 
required source code files from this location. 


This has made a very simple board for various quick testing, 


all be it with just a very small breadboard area to hold a few 
parts at a time. 
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ATEM Mini 


By Trevor G8CJS 


September means IBC, the television equipment exhibition 
for broadcasters held every year in Amsterdam. The problem 
with broadcast equipment is the broadcast price tags. 


There are various exceptions and one example is the launch 
of the ATEM mini from Black Magic which is a hardware 
solution to production switching of non-synchronous vision 
sources. It is smaller and less expensive than its big brother 
the ATEM which has been around for some considerable time 
and has a price tag that is above an amateur application and 
is usually only seen in more commercial applications where it 
can pay for its keep. 


Instead amateurs usually fall back on Vmix which is a 
software solution, that has various price levels dependent 
upon the facilities you require, but the bottom level or demo 
is free and the other levels can be sampled by downloading a 
full working version that is time limited (well it is free). 


This year that has changed, Black Magic has delivered the 
ATEM mini with a price tag of £255, Ok it still hurts, but it 
does look incredible value when you see what it is capable 
of. 


WEBCAM HDMI OUT 
our . 


Rear view showing connections 4 HDMI inputs 1 HDMI 
out 2 mics a webcam output and control panel 
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The Unit is built inside a very small and attractive control 
panel, that accommodates 4 HDMI inputs and enables some 
remarkable control over those sources. 


CQ-DATV 76 - October 2019 


If you want to connect it to your PC, then you have access to 
a much larger software panel. 


Rather a nice option and would look good on anyone’s desk, 
but all the functions are available on the smaller more 
portable panel. 


HDMI always makes you think of TV standards, leaving the 
comfort of red and yellow phono plugs behind, but with the 


advantage of entering the world of HDTV and dare I say it 4k. 


Well although there is no 4K there are a whole lot of ticks in 
the standards boxes. 


PUT 
STANDARDS: 


Samed 


1080p60 


1080p23.98 
1080p24 
1080p25 
1080p29.97 
1080p30 
1080p50 


1080p59.94 
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1080p60 


There is also a soft panel for audio control which really is the 
icing on the cake for small outside broadcast such as AMSAT 
lectures that we all used to enjoy streamed live or even the 
EME conference that went down so well. 


Two independent mics and audio down the HDMI would seem 
to cover just about all the requirements for a small lecture. 


There is also an external larger control panel that, 
unfortunately is not included in the £255 price tag, but I am 
sure it would rock everyone’s boat, (note to self, add a GVG 
panel adaptation to my already overloaded to do list). 
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The panel does not look too dissimilar to the GVG project 
does it. All in all, a rather elegant solution to production 
control over non sync sources and something that could best 
be described as an Outside Broadcast truck in your pocket. 
What’s missing? Well P/V monitors, so you can see the output 
of the various cameras, it’s difficult to see how anyone could 
do a serious live mix down without them. There seems no 
mention of tally lights, without which no self-respecting 
camera operator can work, but most small camcorders have 
some sort of on air or record tally, can these can be 
controlled via the HDMI and does the ATEM mini support 
them, I do not know. 


Audio level indication might also be useful, I must admit to 
being locked into an age of PPM meters which don’t really 
correlate to the more commonly encountered bar graphs, or 
LED displays, but something would be good even a VU meter, 
no forget I said that. 
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HDMI cabling does have length limitations, but for a small 
conference or lecture I think that’s a limitation we can work 
with, if the budget runs to the remote panel well then the 
cable lengths only limit the distance apart that the camera’s 
can be positioned. The remote panel connection via an RJ45 
connector will not suffer the same limitations. 


I will leave you with the link to the Black Magic demo where 
you can read everything first-hand and see the demonstration 
video which says it all. If you do spend, sorry invest your 
hard-earned income in one be sure to let our readers know 
what you think about it. 
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Dual Fade to Black 


By John Hudson G3RFL 


In CQ-DATV 73 we published under the heading “One from 
the vault” a simple fade to black circuit which I think 
originated from one of Trevor’s designs. The circuit worked on 
the principle of switching in and out a video fader which was 
only present during active picture and out of circuit during 
nonactive picture so that the sync and burst was not subject 
to fading. Trevor’s design was simple, but the fader element 
relied on a manually operated potentiometer. 


I wanted one that could be driven by software, so I rebuilt 
the original using the MCP4521 chip. 


cS m1 
SCK #2 
SDI @3 
Vss m4 
P1B m5 
P1W m6 
P1A m/ 


14™@ Vpp 
13™ SDO 
12™ SHDN 
41m WP 
10m POB 
9m POW 
8m POA 


MCP4521 


This clever little chip has not only one, but two 
potentiometers that can be software controlled using 3 
control pins that I hoped I could control with some PIC 
software, at least worth a try. 
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Timing Data for the MCP 4521 


I have to confess to some late night oil and one or two 
restarts, but I did get the control I wanted and that really 
broke the back of this project. I used the original LM1881 
sync separator from the CQ-DATV 73 design and started to 
layout a PCB. Then I had a bright idea why not add some 
more bells and whistles. 


Use both potentiometers and make it into a dual channel 
unit. My inspiration did not stop there, I added an LCD 
screen, with touch controls. Once you have a micro on board 
well its just a matter of adding code and some of the required 
routines were already in my library from previous projects. 


I used the same TEA 5114 that was in the original design, 
they are still available and make an excellent video switch. 


Once I had some working hardware, I could have a go at fine 
tuning the software. The fade duration is pre-set at 1 second 
and looks about right. I have added some RS232 control that 
I may or not may not use to control a future On Screen 
Display, the jury is still out on this. 
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The unit draws 300mA and I might add a heatsink to the 
7805 to cover any additional circuitry for a future revision. 


The touch screen has a possible 8 buttons and I am only 
using 3 so I might revisit the software and add some 
functions, but as of this moment:- 


Press CH 1 and right away up pops channel one video, press 
CH 2 and it cuts immediately to channel 2 video. Press the 
auto and the countdown pot for the displayed channel will 
fade the channel to black, then after small 1 sec delay starts 
increasing the other channel pot until the channel is displayed 
at full video level. The whole auto process takes around 4 
seconds. 


This provides the ability to cut between sources on the CH 1 
and CH 2 buttons and the ability to fade the selected channel 
to black and fade up the other video channel. The MSG 
buttons are yet not implemented, but that’s not to say that I 
won't be revisiting this project and adding functions in the 
future 


Construction was on a single sided home etched PCB. There 
was what can only be described as continual development 
which involved some post etched surgery to the PCB to get 
the best out of the hardware. 


= 


TWO CH FADE TO BLACK 
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To this end I won’t publish the copper work or layout. The 
circuit diagram shows the final project. I will leave you to put 
together your own PCB, but this is what my project looks like 
and I am very pleased with result. This is now nothing like 
the CQ-DATV original, but I retained the LMM1881 sync 
separators and the same TEA 5114 switch, but time marches 
on and our expectations grow so we now have a 2019 
version. 


The current software for the dSPIC30F4012 is on the CQ- 
DATV download site. 


OSD IS RS232 9688 BAUD 


DIGITAL POTS ARE SPI 


LCD TFT DISPLAY 


DISPLAY IS SPI 


TOUCH SCREEN IS SPI 
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The full circuit diagram of the FADE to Black unit 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


CQ-DATV 


Followed all over the world 


AND THATS HOW COMPUTERS ARE MADE 
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Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 
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Editorial 


Welcome to CQ-DATV 77 our November issue. 


This starts with the implemnetation of the CQ-DATV index 
programme to help you navigate through all the back issues 
in the CQ-DATV library. This is the sole work of Ian our editor 
and we hope it will help when looking for information that is 
locked into our ever expanding knowledge banks. 


In this issue there is a wealth of amateur radio news from a 
special event station in Bochum, the story behind IP 
addresses that start with 44. These are for use exculsivley in 
amateur radio digital communications. 


The latest from the AGAF forum that took place in June, we 
owe a great deal to Klaus DL4KCK for the English translation 
of all the AGAF events and stories. Without this important link 
a lot of valuable experimentation and development would go 
unreported in English languge circles. 


Jim Andrews KH6HTV is a someone who needs no translation 
and has become a major contibuter to CQ-DATV. In this issue 
he is reporting on DVD-T ATV. Jim has continued his ATV 
article from the previous issue on ATV repeaters with 
particular attention to RF duplexers so that a single aerial can 
be used for both RX and TX and if that is not enough, Jim has 
also contributed an article looking at DVB-T sidebands, Jim 
where do you find all the time. 


Trevor G8CJS is looking at RGB video and how the results can 
be viewed on a SCART equiped TV. This is a mixture of golden 
oldie circuits and some ideas that we have not seen before. 
Trevor has also produced the Grass Valley Panel article 10. 


Helmut Schroder DG3KHS is looking at DVR, NVR and HVR 
recorders that are widley used in the security industry. 
Helmut is looking with a view to using them in ATV. 
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One from the vault is a look back at previously published CQ- 
DATV circuits and in this Issue John Hudson G3RFL looked 
back at Trevor’s ATV repeater GB3ET which is sadly no longer 
operational. In his design Trevor used a Z80 micro and 8255 
port to control the logic. John gave this logic an update with a 
design for a filter to remover PLOPS and make the CW ident 
more palletable. We suspect that back in the GB3ET days 
Trevor would not have known good morse code from bad as a 
B class licence operator. 


We have also extracted a report from the Boulder ATV 
repeater news letter, reviewing the ADF-5355 54MHz to 
13.6GHz signal generator written by, yes you have guessed it 
Jim Andrews KH6HTV, can we refer you to our previous 
comment Jim where do you find the time. 


If this magzine seems to be fired by the same named authors 
then all we can say is thank you for keeping the pages of CQ- 
DATV filled with interesting copy. 


Please don’t just read about ATV, think about contributing. 
This platform was intended to share information around the 
world and report on activity happening world wide, but for 
this to work we need your input. 

Please sit back and read what our contributers have delivered 
and think, could you not report on ATV in your part of the 
world. 


CQ-DATV needs your input in order to survive, don’t leave it 
to others 


CQ-DATV editorial team 
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News and World Round-up 


Search me! 


In order to produce the CQ-DATV Index 
program,all the articles and authors details 
have been entered into a database. We can 
use this database information to enable an 
articles search facility on the main web site. 
You can search for articles by title, author 
surname or author callsign. 


If you have any comments or suggestion on how this earch 
can be improved, then please email editor@cq-datv.mobi. 


Special station DAO@APOLLO in Bochum 


July 20, 1969 at 02:56:20 UTC the astronaut Neil Armstrong 
was the first man to enter the moon. He was followed by 
Buzz Aldrin, while Michael Collins orbited the moon in the 
command capsule. On July 24th 1969 at 16:50:35 UTC 
landed the Apollo 11 Crew safely back in the Pacific Ocean. 
The sensation was perfect, the US Americans had won the 
race to the moon. 


The Bochum observatory received the astronaut ‘s signals live 
from the moon. This is the reason to join in 2019 with 
operations on different bands with the special call sign 
DA@APOLLO. On the 20. and on the 21.07.2019 an action 
day was organized with visits to the observatory. 


HAMNET conversion necessary 


In 1981, the radio amateur Hank Magnuski acquired the right 
to use all IP addresses starting with 44. He made these 
addresses available to radio amateurs worldwide free of 
charge. 
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HAMNET live camera view of the Observatory Bochum 
with the special station below 


Since the coordination of around 16.7 million IP addresses is 
complex, the sponsorship was transferred to the non-profit 
organisation “Amateur Radio Digital Communications”, or 
ARDC for short. 


With the expansion of the Internet, IPv4 addresses became 
scarce, and the market value of the addresses is rising 
steadily. Recently the ARDC announced, that a quarter of the 
address space was sold. 


The new owner is “Amazon Web Services Incorporated”. The 
fact of the sale was announced only after conclusion of the 
contract. There remain approximately 12.6 million IP 
addresses for amateur radio related applications. 


The measure was justified by the fact that the addresses sold 
were “not in use and would never be used”. The collected 
“some millions of dollars” are to be used for charitable, 
amateur radio-related purposes. 
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The German HAMNET, among others, is located in the sold IP 
segment. As a direct consequence, reverse DNS resolution 
via public DNS servers no longer works. 


In the foreseeable future all affected link routes, routers, 
services and end devices will have to be migrated to other 
addresses. 


The German HAMNET coordination is already working 
intensively on the planning of this major relocation measure. 


A concept will be presented at this year’s HAMNET conference 
in Passau. 


The complete press release of the ARDC is available at 
www.ampr.org/amprnet/ 


Source: ham radio news Cologne 


Reprinted from TV-AMATEUR 194, translated by Klaus, 
DL4KCK www.agaf.de 
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Call for Articles 


This magazine is only as good as it's content. We would like 
to feel that we are doing a reasonable job but it can be very 
hard work finding that content. 


You can help by contributing something, either in the form of 
an original article about something you have built, 
somewhere you have operated from or news from your club. 


We can even follow up on links to articles that you have 
seen. Some permit us to publish their articles after we 
explain what CQ-DATV magazine is all about, some don't, 
but that is alright. 


Remember - no content = no magazine. 
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DATV forum on June 21 


In the beginning there were about 50 guests in the Austria 
Room, welcomed by Pierre-Andre, HB9AZN (Swiss-ATV), who 
then handed it over to the first speaker Dave, GBGKQ 
(BATC). He provided an overview of the various DATV soft- 
and hardware. Currently new are “Portsdown 2019 nosolder” 
with 7-inch touch screen, RaspberryPi 3B and LimeSDR 
(Developer Evariste, FSOEO) and NVIDIA “Jetson nano”, with 
H.265 codec. 


Michel, HB9DUG (Swiss-ATV), presented his Portsdown-TX 
with LimeNetMicro as well as a new development by Marcel 
(in the QO-100-Chat known as “markro92”): “DVB-S2-GUI” 
with LimeSDRmini, sample rate up to 2 MS/s, and VLCPlayer. 
F4EXB (online at ) developed “SDRAngel”. 
Graphical representations of the possible combinations of RX 
and TX variants made clear the variety of digital ATV 
solutions that has grown in the meantime. 


Uwe, DJ8DW (AGAF), showed via beamer many documents 
and side notes from 50 years of color television in Europe, 
including color picture reproduction, color signal storage 
analog/digital, first HDTV developments (e.g. “Eureka 95 
Project”) with the introduction of the 16:9 image format), 
digital modulation methods such as OFDM (DVB-T) and 8-VSB 
(ATSC, both developed with the participation of Bergische 
Universitat Wuppertal, the historical WDR-PAL color TV lab 
with many original equipment is available there) right up to 
the current 8-PSK modulation method. 


In the end, he paid tribute to some TV pioneers, including the 
US-American developer of the colour video vectorscopes and 
chief engineer in “Advanced Television Test Center”, Charles 
W. Rhodes. In the nineties were developed amongst other 
things the still current digital HDTV formats 720p and 1080i. 
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Peter, DB20S (AMSAT-DL chairman), and Jens, DH6BB (AGAF 
and AMSAT-DL), described the developments until the 
successful operation of the first geostationary amateur radio 
satellite Qatar-OSCAR-100 on board the Qatar TV satellite 
“Es ‘hail-2”. 


The German AMSAT-DL ground station at the foot of the 20 m 
dish of the Bochum observatory transmits the edge beacons 
to the narrowband transponder, but can also send video 
images to the broadband transponder. 


The video beacon in QPSK-DATV with 2 MS/s comes from 
Qatar. 
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Noel, G8GTZ (BATC), gave hints for the DATV reception and 
operation on QO-100: an LNB with converted 9 GHz DRO 
oscillator is not stable enough for RB-ATV, PLL-LNBs are 
required. With an 80 cm offset dish, for example, a stable 
250 KS/s QPSK transmit signal requires approx. 67 watts TX 
power at max. 5 dB MER. Noel presented many other 
combination variants in tabular form. 


This time Uwe, DJ8DW, and Willi, DC5QC, with son Matthias 
installed the 23 cm receiving antenna on the roof of the hall 
which received the QPSK-DATV signal from Uwe’s hotel at the 
Pfander mountain (OE) on his flat screen in hall Al. Uwe had 
again sampled a list of questions about ATV for the “DARC 
Rally” as a contribution to youth work. 
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Se DAT 


Digital 


NG AF) 
Amateurfunkfernseh 
Prisentation 


On Saturday Dave, G8GKQ, transmitted from the AMSAT-DL 
booth in hall Al a DATV live video of the audience in front of 
the booth via QO-100 using parabolic antennas next to the 
hall. At the DARC-VUS chapter presentation booth the ATV 
repeater output of DBOHEX on the Brocken mountain was 
shown live, relayed via HAMNET-HF links across Germany. 


The Munich ATV Group from repeater DBO@QI was of course 
also there with their own stand again and a lot of self-made 
technology. 


Also on Saturday Michael DL2SEK, Jens DL4AAS, Jan DG1SIJF, 
Pico DF8AK, and Lucas OE2LSP, started a high altitude 
balloon under the callsign DB@TTM with transmitter payloads 
at 2m, 70 cm and 13 centimeters. 
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This was probably the first time in the world that radio 
amateurs started a balloon wearing HAMNET payload. They 
used the network connection for an HD video stream, which 
was provided for the HamCloud and the Internet. The main 
part of the 13 cm payload consisted of a camera module 
connected to a Raspberry Pi 3B+ mini-computer and a 
modified commercial transmitter for 2.4 GHz / HAMNET. Tasks 
for the computer were collecting information from the 
navigation and temperature sensors and video encoding with 
the sensor data embedded in the video stream. 


The balloon launch was carried out in the inner courtyard of 
the trade fair in front of many spectators, the participating 
HAMNET expert Ralf, DH3WR, explained the proceedings in 
German and English. 
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After filling the balloon at a long thin cord were hanging the 
parachute and underneath the distributed payloads. The 
video images from the cloud cover and from time to time the 
curvature of the earth were emitted live to the balloon project 
stand in hall Al with a short vertical antenna until 20 km 
altitude, the balloon burst at nearly 33 km altitude. The flight 
track also shown by video beamer ran in a zigzag to the 
landing place west of Pfullendorf (approximately 35 km 
northwest of Friedrichshafen). 


Reprinted from TV-AMATEUR 194, translated by Klaus, 
DL4KCK 
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HiDes Product: BR-101E 


GAPFILLER/REPEATER - Preliminary 
Testing 


Written by Dave Pelaez, AH2AR 


Preliminary testing of the BR-101EH used as a cross band 
demodulator/modulator link shows excellent potential as one 
leg of a standalone cross band repeater. 


For the test, I provided a signal from a distant DVB-t 
transmitter running on 428 Mhz (actually, the Dayton W8BI 
DVB-T output), and prior to the test, set the parameters of 
the BR-101E for the demodulator parameters of the incoming 
signal at 428 MHz with a 2 MHz bandwidth, QPSK 
constellation, with 641/642 PID value (See Photo #1. I 
configured the modulator side of the BR-101E to transmit on 
1280 MHz, QPSK @ 2 MHz bandwidth, also set to the same 
PID values: 641/Video 642/Audio (see photo #2). 


The DVB-T RF output of the re-transmitted signal from the 
BR-101E is -12dBm, and is adjustable with an internal 
attenuator/gain adjustment and the system parameters are 
initially configured with a Windows PC. It’s important to note 
that a personal computer IS NOT required during its 
operation. 


The unit has a “DONGLE/SDR appearance” (see photo) and a 
quick glance at the HiDes advertisement would wrongly infer 
that the dongle-sized unit appears as if it would require a 
computer for operation, (Such as what is required for the 
HiDes UT-100 transceiver dongle), but this is not the case. 
Consequently, being standalone provides more reliable 
communications as computers in-the-loop sometimes create 
problems during power failures or computer crashes and are 
normally unusable at unattended sites. 
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PHOTO #1: Straightforward configuration menu 
shows the GUI for the modulator and demodulator 
parameters 


The unit is powered by a 5 vdc USB cable. This same USB 
cable that provides DC power is also used to initially 
configure the system parameters with free software provided 
by HiDes. 


For the preliminary test, I used a MINI-CIRCUITS ZHL42W 
amplifier as a means to increase the BR-101E’s transmitted 
RF power up to approximately 1 watt output (See photo) with 
a resultant acceptable 30 dB shoulder. There are a number of 
other amplifiers that can provide the necessary gain to bring 
the BR-101E’ s -12dBm RF output up to a useable RF power 
level, in order to drive a larger amplifier. 
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- Call Sign Setting 
New PID 


Call Sign Ongin PID = 120 HH 


Scat Sign <[WRRATY 


Bus - USB Vid_048D8PID_9517WF010202070000 ~ 
Chip Type - 119517 Connect Ok Device Type 154 
EEPROM 12C Add OxA8 

{19517 FW ver 1_15_1_.0 

Demod chip FW ver: LL_3_40_1_0_OFDM_3_32_1_0 


Dump 
EEPROM 


ee 


We have yet to examine whether filtering will be needed for 
out of band harmonics. 


When powered on, the BR-101E provides a continuous output 
with a blank raster (on 1280 Mhz in this case) when it is not 
receiving. It also has a CALLSIGN feature that can be set to 
any unique callsign within its graphical user interface during 
initial configuration so it will be enunciating a callsign with 
the somewhat brief instructions provided. The specified 
callsign/TS file transmission functionality that allows for 
timed callsign display has not been explored yet, and more 
information about this important function will be forthcoming. 
I was initially unable to understand how this function is 
properly configured with the instructions provided. 
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When receiving a distant signal, it retransmits whatever DVB- 
T signal it is receiving (with the configured parameter values) 
and there is no degradation of the retransmitted video as it 
uses a transport stream internally between its demodulator 
and modulator so no video or audio data is lost. 


The gapfiller output looked as good as the original signal 
being transmitted, and for the preliminary test, the “eyeball” 
was the only test instrument to ascertain whether the unit 
faithfully retransmits the received video without loss of 
resolution or detectable pixelating. 


For cross-band repeater use it works as well as advertised. I 
have as-of-yet to see whether it will work for in-band 
repeater use because modulator/demodulator de-sensing will 
likely will be an issue, since there is no physical isolation 
between modulator and demodulator and consequently likely 
won’t work for that purpose, but as I get further into this, I 
will see whether this is even feasible. Jeff at HiDes indicated 
that he did not believe the unit can be used as an in-band 
repeater, but he stated that he is curious to hear what further 
testing may unearth. 


Lastly, when it is demodulating a DVB-T signal, the PCB has a 
“green valid signal LED” that can be exploited to switch a 
relay or provide other functions. The valid signal LED is used 
on other HiDes receivers for relay control switching and there 
is no reason why this methodology can’t be employed with 
the BR-101Eto support other functions also. 


The unit gets very warm to the touch (but not hot) during 
extended operation and the heating could likely be helped to 
be brought down to a lower operating temperature by fan 
cooling for repeater use 


Other functions that need further checkout: Its possible that 
any video latency that occurs between the BR-101EH’s 
demodulator and modulator may be minimal when compared 
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to a decoder/encoder handshake between an HV110 receiver 
and an HV-310 Transmitter, as an example. Shortened 
latency during re-transmission will be a big plus but this also 
has not been measured yet. 


Hopefully, Jim Andrews KH6HTV will be able to provide a 
further in-depth review of this unique “micro” 
gapfiller/repeater that literally can be lost inside your pocket! 
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Written by Jim Andrews KH6HTV 


On Tuesday, 24th of Sept, Don, NOYE, and Jim, KH6HTV, were 
successful in making a 2 way DVB-T QSO on the 3cm, 10 GHz 
band. Jim was at his QTH south-east of Boulder while Don 
was at Panorama Point on Flagstaff mountain. The distance 
covered was 6.2 miles (10 km). Jim was using an NOYE, 3cm 
Transverter running +24dBm into a 1 ft. dish antenna. Don 
was running +18 dBm, also into a 1 ft. dish. Perfect, P5, 
digital pictures and CD quality audio were received. Jim’s HV- 
110 receiver showed Don’s signal to be -75dBm at the 
antenna with a 20dB S/N. 

BOULDER, COLORADO USA 


Boulder County - DM79jx 


KH6HTV 


Jim Andrews “~~ ICOM IC-7300 & Heath SB-220 
1025 Paragon Drive Cae ai at cove 20-10m Hex Beam at 50 Ft 
Boulder, CO 80303 80-10m Fan Dipoles 
kh6htv@arrl.net www.kh6htv.com DATV on 70cm & 23cm 
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» DVB-T (Digital Video Broadcasting- 
Terrestrial) is the DVB European- 
based standard for the broadcast 
transmission of digital terrestrial 
television. DVB-T is more complex 
and robust than DVB-S because it 
must cope with a different noise and 
bandwidth environment and multi- 
path. 


Digital Video 
Broadcasting 


The system has several dimensions of receiver ‘agility’, where 
the receiver is required to adapt its decoding according to 
signaling. The key element is the use of OFDM. There are two 
modes: 2K carriers plus QAM, 8K carriers plus QAM. The 8K 
mode can allow more multi-path protection, but the 2K mode 
can offer Doppler advantages where the receiver is moving. 


The DVB-T system transmits audio, video, and data through 
MPEG-2 streaming, using COFDM modulation. 
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The DVB-T Standard is published as EN 300 744, “Framing 
structure, channel coding and modulation for digital 
terrestrial television”. 


This is available from the ETSI website, as is ETSI TS 101 
154, “Specification for the use of Video and Audio Coding in 
Broadcasting Applications based on the MPEG-2 Transport 
Stream”, which gives details of the DVB use of source coding 
methods for MPEG-2 and, more recently, H.264/MPEG-4 AVC 
as well as audio encoding systems. 


Many countries that have adopted DVB-T have published 
standards for their implementation. DVB-T has been further 
developed into newer standards such as DVB-H (Handheld), 
now in operation, and DVB-T2 now fully implemented. 


The MPEG-2 video formats include: HDTV 1920x1080i/p, 
1440x1152p, etc. in 16/9, SDTV 720x576 4/3 or 16/9, and 
Audio MPEG-2 or Dolby AC-3. Moreover, other types of data- 
stream can be transported as generic data or MPEG-4. 


It supports interactive contents by using return paths such as 
Internet, cellular or telephone. 


The DVB-T signal is an Orthogonal Frequency Division 
Multiplexed (OFDM) signal with either 2k or 8k subcarriers 
depending on the operating mode. Symbols are organized 
into frames, with each DVB-T frame consisting of 68 OFDM 
symbols. 


A super-frame consists of four frames and is used to match 
the OFDM signaling with the framing for the error control 
coding in the system. 


The OFDM symbols carry data belonging to three different 


types: 1) the MPEG- 2 video data stream, 2) the DVB-T 
transmission parameter signal (TPS), and 3) pilots. 
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1. Data: The MPEG-2 stream first passes through a series of 
stages including bit-randomization, outer-coding, and inner- 
coding before being mapped into the signal constellation. This 
process results in the information appearing on these carriers 
as random data. This also leads to the flat spectrum of the 
signal. The data carriers are modulated with Quadrature 
Phase Shift Keying (QPSK), 16-Quadrature Amplitude 
Modulation (QAM), or 64QAM depending on the operating 
mode. 


2. Transmission parameter signal (TPS): The TPS 
carriers convey information about the parameters of the 
transmission scheme. The carrier locations are constant and 
defined by the standard and all carriers convey the same 
information using Differential Binary Phase Shift Keying 
(DBPSK). The initial symbol is derived from a Pseudorandom 
Binary Sequence (PRBS). 


3. Pilots: The pilot symbols aid the receiver in reception, 
demodulation, and decoding of the received signal. Two types 
of pilots are included: scattered pilots and continual pilots. 
The scattered pilots are uniformly spaced among the carriers 
in any given symbol. In contrast, the continual pilot signals 
occupy the same carrier consistently from symbol to symbol. 
The location of all pilots carriers are defined by the DVB-T 
standard. 


Re-publication of CQ-DATV magazine material is encouraged 
as long as source credit is properly given. 


“Reprinted by permission” material must have 
the original publisher’s/authors permission. 
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TV Amateur is a German Language ATV Magazine. It is 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 
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RGB 
Written By Trevor Brown G8CJS 


I have spent a long time working with PAL for ATV projects 
and I feel it is time to move on. It was good in its day but 
needed lots of sophisticated engineering that did not always 
make it into the amateur world. 


Unlocked subcarrier and PAL encoders using TV games chips 
with poor filtering may have brought the component count 
down and enabled simple home construction, but the picture 
quality was always the first casualty. 


It’s a question of where to take home construction next. Full 
HDMI interconnects might suit the home video equipment but 
make it difficult, for those of us who still own a soldering iron, 
to adapt modify and create projects. 


I still have a CRT TV in the shack with a SCART socket that 
went out to one or two rallies to show the results of the 
Teletext Pattern Generator that I designed, One or two of you 
might remember it. The simple design looked good when 
viewed via the RGB SCART input and I thought there might 
still be some mileage in using a TV in this way. 


SCART sockets were the first attempt at getting colour TV 
pictures on the screen without going through the PAL 
decoder. The origin of this socket came from a trade war to 
restrict imports into an EU country from, I think, mainly 
Japan. The connection data was deliberately vague and if 
your TV set did not have a socket that complied with all the 
necessary connections and protocols, then it could not be 
imported. 


Today it seems well documented and has some additional 
switching for aspect ratio that I don’t remember being there 
on the original socket. 
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It now seems to be called the Euroscart, so I assume the 
powers that be in Brussels have been involved. There are still 
some features that don’t quite reach muster. The major one 
being component, yes it has pins for Y, Pr and Pb, but the 
SCART socket does not have a selector switch to enable it to 
switch from RGB to component. 


This is apparently a function left for the TV set manufacturers 
to implement, pity my TV set does not seem to have this or I 
have failed to find it in the menu. So let’s assume all SCART 
equipped TV sets will not switch to component, (note to self 
we need a future circuit for this). Sad as I could see a future 
CQ-DATV project as a SCART switching and interface box for 
RGB, component, composite and all the different aspect 
ratios. 


The problem with RGB is it is a four-wire standard E.G. R,G,B 
and Sync. There was a standard called BGR (alphabetical) 
which was a three-wire version of the RGB standard, with the 
G channel having the sync pulses added. 


Ping RGB Green ground (pin 11 ground 


Pin 10 Clock / Data 2 
Control bus (AV link 
20 18 16 4 12 «10 8 6 4 2 Pin 11 RGB Green up ‘ 
Component Y up” 
(] (] (] {] {] (] (] (] {] Pin 12 Reserved / Data 1° 
Pin 13 RGB Red ground (pin 15 ground) 
1 T {] (] (] (] (] {] (] (] Pin 14 Usually Data signal ground (pins 8, 10 
By & 12 ground 
21 #19 #17 «215 3 #11 9 ) 5 3 1 Pin 15 RGB Red up 
S-Video C up 
Component P,, up” 
Pin 16 Blanking signal up 
Female connector seen from the front 
RGB-selection voltage up 
Pin 4 Audio output (right) 
e 0-04 V — composite 
Pin2 Audio input (right ° 1-3V—RGB 
Pin 3 Audio output (left/mono 
fe = Pin 17 Composite video ground (pin 19 & 20 
Pin 4 Audio ground (pins 1, 2, 3 & 6 ground) ground 
Pin 5 RGB Blue ground (pin 7 ground) Pin 18 Blanking signal ground (pin 16 ground 
Pin 6 Audio input (left’mono Pin 19 Composite video output 
Pin? RGB Blue up S-Video Y output 
S-Video C down Pin 20 Composite video input 
Component P, up S-Video Y input 
Pins Status & Aspect Ratio up’ Pin 21 Shel/Chassis** 
© 0-2V— off outputlinput denotes symmetrical links 
© +5-8 V — on/16:9 upidown denotes links to/from the TV set 
© +9 5-12 V — on/4:3 


SVHS (another SCART option) is really composite with the 
chroma and luminance on separate connections (E.G. a two- 
wire standard) It solved a problem with the interleaving of 
chroma and luminance sidebands, on SVHS replay where the 
chroma was stable and the luminance had Jitter and as a 
result the interleaving suffered. Not a problem with standard 
VHS as the sidebands were truncated due to poor picture 
resolution. This two-wire standard does have the chroma 
modulated onto subcarrier and was something I wanted to 
avoid, so let’s kick this into the long grass. 


For the time being let’s keep it RGB and look at one or two 
projects that could be used with this RGB connection. If we 
can avoid PAL inputs to digital transmitters producing the 
worst of both worlds, then we may be moving in the right 
direction. 


The first circuit is a golden oldie that I designed rather further 
back than I care to remember. The Teletext Pattern 
Generator. 


TELEVISON REPEATER 


900ft AGL 


Teletext Pattern Generator 
CQ-DATV issue 9 


Teletext Pattern Generator 
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It was a simple design using an EPROM which could be 
programmed to produce some pleasing TV patterns, via an 
RGB SCART connector. You can read more about it and how 
to program the EPROM at:- 

https://www.cq-datv.mobi/atvc. php. 

See also the ATV Compendium for full details and CQ-DATV 9 
(both in the library). Pictures do look so much better without 
subcarrier. GB3ET is now defunct but those of you that saw it 
and worked it, only saw a PAL version of the time out screen. 
The output stage could probably have used some better 
engineered buffers, but it worked, and a lot of people built it. 
The chips are old, and it might be worth revisiting using more 
recent Teletext chips. 


= SAA5243 


SCL 


TELETEXT via I2C 


GND 
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A more modern approach is the SAA5243 where, instead of 
an EPROM, we could have a RAM chip and use an I2C bus to 
write a Teletext screen. 


If we used the ESP 8266 micro, we have been using in the 
GVG project, we could use Annex BASIC to write and store 
the screens as the 6264 will lose the screen data on power 
down (unless we add battery backup), but the data could be 
stored in the ESP 8266. 


If you want to enlarge the circuit to include genlock with the 
addition of the SAA531 then there is a circuit in the I2C 
handbook in the CQ-DATV Library 

https://www.cq-datv. mobi/i2c. php. 

Note the circuit will simplify down, I think I still have a couple 
Eurocard PCB’s around from the development of this project. 
Drop me an email if you are interested in one. 


Another thought for an RGB circuit is the technology to 
colourise a black and white TV picture. This has been around 
a while and uses different names from EMI-chrome to colour 
Mat. The most memorable name being the Cox Box from Cox 
electronics. 


The principle involved splitting the TV picture into two levels 
and to the assign different colours to the levels. This was only 
for colourising TV captions although the Cox Box had three 
levels. If we put together a design that has RGB outputs, 
then a lot of the complex engineering becomes redundant 
and we will get some clever results from a relatively simple 
circuit. This is only a two-level design with RGB controls and 
shows how these units worked. 


The incoming video is applied to a comparator and compared 
with an adjustable DC voltage, to set the slice level of video 
into foreground and background levels. These can be 
controlled by the appropriate pots to set the colour selection. 
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Video In e——_____— 
FOREGROUND h 


BACKGROUND | |} 


FOREGROUND 


BACKGROUND 


FOREGROUND h. 
B 
BACKGROUND i 


My original thought for a two-colour synthesiser 


The original units worked in composite mode and had 
circuitry to stop illegal colours being generated (well some 
did). In this simple circuit the background colour would be 
present in Sync and Blanking. The three pots don’t easily 
interface to the GVG control panel that I have been working 
on as the GVG Mat controls are labelled Lum, Hue and 
Saturation. The video input is not clamped so any changes in 
average picture level could change the settings of the clip 
level control, which sets the operating point of the 
comparator. 
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Working synthesiser. Simple ideas always seem to 
grow before they become to something that will work 


Let’s flesh this out onto a working design that could be used 
with an RGB SCART. The first problem is to stop the DC level 
changing with average picture level and that requires either a 
black level clamp or DC restorer. I have gone for the simpler 
option, a DC restorer. The sync bottoms will be set to a 
voltage provided by a simple potential divider and an In914 
diode that will control the charge voltage on a coupling 
capacitor. This will stop the clip operation varying with any 
picture content changes. 


The next addition would be to process the pictures with a 
feed of mixed blanking so that colours can only be turned on 
during active picture only. 
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Mixed blanking is a signal produced by a Sync Pulse 
Generator and is High during active picture and low where 
the TV picture requires suppressing. The problem was getting 
a mixed blanking signal, the LM1881 will not provide this. 


If your video is locked to a sync generator then no problem, 
mixed blanking will be provided, but that would rather 
remove the flexibility of processing remote TV sources. 


Without mixed blanking the colours would colourise more 
than the active picture area, including vertical and line 
blanking and would not be too kind to a sync separator within 
the TV set. 


Because the SCART uses a separate feed of TV syncs then 
you can get away with omitting this. I have added a 47k pull- 
up resistor to keep the transistor turned on in the absence of 
mixed blanking and the colours active throughout the entire 
picture. 


The required TV syncs are extracted from the incoming video 
with the popular LM1881 TV sync separator chip the 680-ohm 
680pf capacitor form a very simple chroma filter to remove 
any colour burst that might be present and stop false 
triggering. 


I also added some buffers. SCART sockets don’t always 
present a 75-ohm impedance, but if we want to adapt our 
RGB signal to formal component signal e.g. Y, Pr and Pb, they 
may be required, or if we want to feed a long coax cable with 
this signal then they would not hurt and if you are connecting 
to a professional TV monitor then they are a must. 


WELL READ THE WORLD, OVER 


ces ((-DATV ee 
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70 cm, DVB-T, Television Repeater with a 


Duplexer 


Written by Jim Andrews, KH6HTV 
Application Note AN-49 copyright © Sept, 2019 


Application Note, AN-23, in 2015, has previously discussed 
the basics of what is required to build a Digital TV (DTV) 
repeater. More recently, AN-23e (2019) added a section on 
using a Duplexer to permit using a single, common antenna 
for both receive and transmit. 


Most TV repeaters are built using separate antennas for 
receive and transmit along with very sharp cut-off band-pass 
filters on both the receiver and transmitter. Duplexers for TV 
service are more difficult to build, and are more costly. They 
serve the same function as the Rx/Tx band-pass filters but 
include internal cross coupling between the two filters. A TV 
duplexer will not give as much isolation as the separate Rx/Tx 
BPFs & two antenna arrangement. 


Thus a duplexer will typically work only with lower powered 
transmitters. This application note gives the details on a low 
power, 70cm TV repeater built using a TV Duplexer. 


Fig. 1 70 cm, Digital TV Repeater with Duplexer, block 
diagram 
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Fig. 2 KHGHTV Video model ATV-DPX, 70cm, TV 
Duplexer 


Fig. 1 (left) is the basic block diagram of 2 watt, 70cm, TV 
repeater built with a duplexer. The major components used in 
this repeater were: Hi-Des model HV-110 Receiver, Hi-Des 
model HV-320E Modulator. KH6HTV Video model 70-7B RF 
Linear Power Amplifier and KH6HTV Video model ATV-DPX 
Duplexer. 


The key element in this repeater is the Duplexer, Fig. 2. 


All of the isolation between the receiver and transmitter is 
provided by the duplexer. Fig. 3 shows the measured S 
parameters of the duplexer used in the repeater. The 
duplexer’s bandwidth at 10MHz is wider than the 6 MHz 
required for a standard USA TV channel. 


The duplexer was tuned to place the Ch 57 BPF upper corner 
at 426MHz and the Ch 60 BPF lower corner at 438MHz. It was 
also tuned to minimze the S32 coupling from the Ch 57 
transmitter to the Ch 60 receiver. 
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49 Ref 0.00 dam 


~ Span 
3.000 kHz SWT 


Sensitivity tests were run on the repeater to determine the 
maximum transmitter output power possible without 
desensing the receiver. To do this, a 20dB directional coupler 
was inserted in the antenna coaxial line to inject controlled 
levels of a weak, 441MHz, DVB-T signal. 


Rather than using an antenna, the duplexer antenna output 
was terminated in a high power, 502 dummy load. An HDMI 
monitor was connected to the second port of the HDMI 
splitter to watch the received video. 


The highest transmitter power which worked reliably was 
approximately +35dBm (3 Watts). With the transmitter 
turned on, the measured receiver sensitivity was -94dBm 
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with no desensing apparent. The input test signal was a 
“normal” DVB-T signal with the following parameters: 441 
MHz center frequency, 6 MHz bandwidth, 1080P resolution, 6 
Mbps, QPSK modulation, 8K FFT, 5/6 FEC, & 1/16 guard. 


A +35dBm output level is the typical high power output from 
a KH6HTV Video model 70-7B amplifier. Thus it is the ideal 
choice for use in such a repeater. For the particular 70-7B 
amplifier used, it’s output power was +35.4dBm (3.5 W rms). 
The output power from the repeater to the antenna is 
diminished by the -1.7dB insertion loss, S13, of the duplexer. 
Thus the output to the antenna was +33.7dBm, i.e. 2.3 Watts 
rms. Fig 4 shows the output spectrum of the repeater. The 


out of channel, sideband skirts are seen to be asymmetrical. 
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This is due to the duplexer’s bandwidth of 10 MHz being 
wider than the 6 MHz TV channel and the fact that the upper 
channel edge at 426MHz was placed on the upper corner of 
the duplexer’s passband. The drive power to the amplifier 
was set to maximize the output power while still keeping the 
skirt shoulder at least -30dB below the in channel power. For 
Fig. 4, the shoulder attenuation is -32dB measured at +3.2 
MHz from the center. For comparison, see Fig. 8 in AN-48. It 
shows a cleaner spectrum with greatly reduced spectrum 
skirts for a repeater built using two antennas and seperate 
band-pass filters. 


The cost to build this TV repeater, including antenna, is 
approximately $2,000. The below table lists the major items 
required and their estimated cost (as at September 2019). 
This does not include an enclosure to house all of the 
components. 


Item 

DVB-T Receiver 
DVB-T Modulator 
RF Power Amplifier 
Duplexer 


DC Power Suppl 
70cm Antenna 
Antenna Coax 
Amp->DPX Coax 
SMA cables (2 


HDMI cables (2 


r Model # 


i-Des HV-110 


= 
= 


H6HTV Video 

H6HTV Video 

mazon or E-Ba 
13.8Vdc, 10 Amp 


ATV-DPX 
many available [$1 
1 
X-50NA 

oe 
i 
=n 
| 
| dS 10 


HDMI 1in/2out Splitter 


O/H |>S|A/Alzl= 
x 
3 
re) 
=] 
a 
mn 
BESGBE area al, : 
O|un\olol|o|uj/o a 
° o 


an 


MR-400, 50ft, N 


$ 

$1 

$8 
MR-400, 3ft, N $2 
$3 
$1 


N/SMA adapter 
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$125 
HV-320E $369 
70-7B $350 


0 
00 
0 


MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


’ aa =, Sere at - 
[7s MiniTiouner- “ouz\ 
ae: Wxprase 


wom |. j DVB-s/s2 aa 
We Receiver/Tuner/Analyzer 
NOAA hie 


wore daty-express com 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 
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(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 7 


ls DVB-T Sideband Sensitive? 


Written by Jim Andrews, KH6HTV 
Copyright © Sept, 2019 


Application Note, AN-36, in 2017, has previously discussed 
the basics of what is required to operate at microwave 
frequencies with DVB-T. 


We can purchase from Hi-Des in Taiwan, both modulators and 
receivers that will work up to the 13cm (2.4 GHz) band. 


Above those frequencies, we need to then start using mixers 
and local oscillators to up/down convert. So, one question 
arises right away — “What happens when sidebands are 
inverted ?” 


When using a mixer and LO, the resultant output contains 
two mixing product signals, fusb = flo + fif and also flsb = flo 
- fif. 


The polarity of the RF sidebands remains the same as the IF 
for the plus (+) mixer product. But the polarity of the 
sidebands is reversed for the minus (-) mixer product. When 
running single sideband voice, this makes a big difference. 
Inverting the sidebands results in un-intelligible speech. What 
does it do to a DVB-T, digital TV signal? 


The quick answer is NOTHING ! It still works. 


DVB-T . | YIDEO 
RECEIVER e 


(demodulator) MONITOR 


Hi-Des HVLL@ 


?14mHz Oscillator 
HP-8656A 


Fig. 1 Test set for mixer/LO tests of DVB-T 
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To experimentally determine this, I set up a controlled 
experiment. See above Fig. 1. I started with a DVB-T receiver 
which had already been trained to receive normally 915 MHz 
on 33 cm band. I also then trained the receiver to receive 
normally on 513 MHz. 


I then reprogrammed the HV-100 modulator to put out a 
normal DVB-T signal on Ch 11 (201 MHz). With a local 
oscillator set to 714 MHz, the USB product was 915 MHz, 
while the LSB product (with inverted DVB-T signal) was on 
513 MHz. 


Connecting the HV-110 receiver to the mixer output, I was 
able to successfully receive both the 915 and 513 MHz 
signals. This thus proved that inverting the sideband polarity 
of the DVB-T signal had no effect. 


Frequency Offset 


With this LO/mixer test set, it was then a simple matter to 
determine the sensitivity of a DVB-T receiver to having a 
signal with the center frequency offset from the correct 
frequency. Adjusting the LO frequency of the HP signal 
generator, I found that I could move the LO up or down about 
+ 550 kHz and the receiver would retain lock. Thus, a DVB-T 
signal with Doppler shift up to this amount should still work. 


Phase Noise 


The next test was also simple to perform. What happens with 
phase noise? I was able to simulate this by turning on the FM 
modulation of the HP signal generator. What I found was the 
DVB-T receiver was very sensitive to small amounts of FM 
deviation of the center frequency. With a 1 kHz test tone, the 
receiver worked only up to about 600 Hz deviation. With a 
lower 400 Hz test tone, it was worse. 200 Hz deviation 
caused pixelization and anything higher, the receiver failed. 
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The following table shows the degradation of a DVB-T signal’s 
signal to noise ratio (S/N) with increasing FM deviation with a 
1 kHz test tone. (the test DVB-T signal was QPSK, 1080P, 
6Mbps, 1/2 FEC, 1/16 guard). Bottom Line - DVB-T can not 
tolerate much FM or phase noise. 
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Grass Valley Mixer Conversions - Part 10 


Written By Trevor Brown G8CJS 

Because this project is being 
developed in real time 
between issues, I always try 
to make a guess at the end of 
Ss each segment as to what I will 
be working on for the next 
issue. I have no buffer, it is 
just a guess and I was going 
to complete the I/O which I 
started in the last issue. I have had a change of mind as the 
next stage of the analogue J/O is still being decided upon. 


I also wanted to pause and sort one or two hardware and 
software sections of this developing project. The first is the 
hardware and it’s the power supply. I have been running the 
panel from two bench power supplies delivering two rails 
+14V for the lamps and +9V to drive the panels +5V on 
board regulator for the logic. I am running out of space on 
my kitchen table and wanted to develop a power supply that 
could free up one of the bench power supplies and provide 
some space for my breakfasts. 


The +9V was changed to +10V only because I used the 
parts that were to hand e.g. two 5V regulators that could be 
cascaded to provide +10V. The GVG Logic is fed from an on 
board regulator so 1V increase should be something the unit 
will cope with. 


The L7805 regulators will supply 1.5 amps and the panel at 
the moment is only drawing less than 0.5 amps on the 10 
volt rail. Both regulators are at the moment in free air but 
they get hot to the touch and I will be adding a heat-sink in 
the near future. It’s important if they share a heat sink to 
isolate them from each other with a mica washer insulation 
kit. 
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L7805 CV x 2 
| 


output +10v 


es 


To pin 6 of J3 on GVG panel 


Pin1,2,3 of J3 on GVG Panel 


Pin 4,5 of J3 


D Connector | J3 IDC Connector 


Pins 1,2,3 Ground 
i +14 Lamp supply 


Function 


+9 v Supply to on board 5v regulator 


The single power pack is showing 0.8 amps for both rails and 
that is at switch on, when all the lamps are illuminated, 
before the software is run. This then drops to 0.5amps when 
the software extinguishes all but the a single lamp on the 
three banks Key, PGM and PST. Once I have finished the R&D 
and have the panel back in its case, the final solution should 
be an in-line plug top power supply. 


The GVG panel has a mild steel bottom plate so that might 
make an ideal heat sink for an internal power regulation 
solution. There are also solutions on the internet to convert 
the illuminated push buttons to LED’s and a single rail power 
requirements. That might be an option before I get locked 
into dual rail power requirement. 


There is also a different solution to my software being 
demonstrated on the internet by Ian Morrish. Ian has also 
replaced the on-board panel micro but with an Arduino Mega. 
The Arduino allows communication with Windows or Mac 
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computers using the Firmata protocol to control the LED’s and 
detect switch states. Ian is also using PowerShell, this might 
be beyond my pay grade, but Ian is doing all the heavy lifting 
and has made a software download available. 


I will close with the link to Ian’s work and go back to 
muddling with my BASIC on the grounds that “I have started 
and so I will finish” to quote the popular TV quiz show. 


I am in the tidy-up process and will revise the website 
software when I have reduced the number of subroutines and 
provided better comments so you can follow my work. 


Ian’s software and the new affordable ATEM mini (see CQ- 
DATV 76 write-up) might just be the way forward. The video 
looks brilliant and provides much food for thought. 


https://ianmorrish.wordpress.com/2018/04/21/gvg-atem- 
controller-using-arduino-and-windows-powershell/ 


CQ-DATV 
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Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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HVR (Hybrid Video Recorder) integrated 
into ATV repeater DBOKO 


(Cologne, Germany) 
Written by Helmut Schroder, DG3KHS 


DVR, NVR, HVR units come from the security systems area, 
it’s video/audio recorder mostly with hard disk (not 
absolutely necessary). 


The video inputs are mostly analog composite or digital (SDI, 
HDMI, etc.). The video images can be output to a monitor 
output individually or e.g. via a 4 or 9 frames mosaic (as 
FBAS or HDMI with audio), so they can be easily integrated 
into the ATV repeater. 


The DVRs can also stream the input signal into the network. 
With a repeater with HAMNET access, all channels can then 
be called up with the VLC player or suitable client software. 


DB@KO uses a HVR (Hybrid Video Recorder), which can be 
used for eight analogue channels plus eight digital channels 
displayed via HDMI or FBAS and distributed in the network. 


The digital channels come from other DVRs that are available 
on the network. Therefore it is possible to use the local ATV 
inputs and to show and stream other repeaters via the digital 
channels. 


With DB@KO our users with HAMNET access and the client 
software CMS, that is available on Android or I-Phone and for 
Windows, can view the ATV inputs and the digital Retrieve 
channels. 


The client software is a network video centered management 
software and comes on CD with the purchase of a DVR. 
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Vereinfachtes Blockschaltbild DBOKO-DATV 
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HAMNET 
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The block diagram by DD1KU shows the HVR 
connections within DB@KO 


I myself can use my Smartphone or Tablet via “HAMNET VPN 
Tunnel” to view the channels of DBO@KO. 


With the DVRs mostly from the Far East (in Germany they are 
much too expensive) the ATV repeaters can be modernised 
well. 


I receive the QO-100 videos automatically with the DVB-S2 
receiver Octagon SF-8008 and the program listing, that I 
once put together. 


Reprinted from TV-AMATEUR 194, translated by Klaus, 
DL4KCK www.agaf.de 
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Der neue Hauptrechner von DBOKO lauft wieder! Es sind noch Kleine 
Optimerungen erforderlich! Danke an Helmut fur seinen unermidlichen 


Rnsat 16.06.2019 0256 von DDIKU 
Der Hauptrechner von DBOKO ist ausgetallen! Das Relais lduft aktuell 
nur im Notbetrieb! Eine Sofortenstérung ist leider nicht mglich! 


No Video 


Statistik der Video Fingabe 2 15.08.19 15:59 
wera 


01.06.2019 10:35 von DDIKU 


Der Digital-RX-2328 MHz ist wieder einsatzbereit. Auf dem Kanal D8 
(mite unten) wurde jetzt ein NVR eingebaut. Welche Quelien hier 


dargestellt werden, wird noch festgelegt! Daim a x om BUNS wal 
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Statistik der Video-Eingabe 2: 16.08.19 15:29 
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Product Review — ADF-5355 54 MHz - 


13.6 GHz, Signal Generator 


Reviewed by Jim Andrews KH6HTV 
Reprinted from Boulder Amateur Television Club TV 
Repeater's REPEATER October, 2019 by kind permission 


Rang:54M to 6.8GHz Rang:6.8 to 13.6 GHz 


In my Feb. 2017, application note, AN-36, “Microwave TV 
Transmitters & Receivers”, I discussed using the new Analog 
Devices, model ADF-XXXX, microwave, frequency synthesizer 
chips as local oscillators. AD offered the ADF-4351 (up to 
4.4GHz), ADF-4355 (up to 6.8GHz) and the ADF-5355 (up to 
13.6GHz). 


Several Chinese companies were offering the 4.4 and 6.8GHz 
versions in complete packages with the necessary support 
boards to easily program the frequency along with an display 
panel. AN-36 reviewed their performance. 
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In 2017, the 13.8GHz version was not available in a turn-key, 
packaged version. Now here in 2019, it is finally available in 
an easy to use package. 


They can be found online on E-Bay. I just purchased the one 
shown above to evaluate. It came from Hong Kong for $156 
+ $10 postage. 


The RF generator is shown in the above photos. It is 
packaged in a nice, all metal, extruded enclosure. A 12Vdc 
wall wart was supplied to power the generator. 


It has 3 SMA outputs on the rear panel. The two labeled A+ & 
A- output the same signal with a range from 54 MHz to 6.8 
GHz. 


The ADF5355 is basically a 6.8 to 13.6GHz oscillator followed 
by programmable digital dividers. Thus the RF-B output is 
direct from the VCO, while the RF-A outputs are from the 
dividers. 


The frequency is programmed directly from the front panel. 
There are 5 push buttons on the front panel, left, up, OK, 
down, and right. 

You only can enter Frequency A (lower line) up to 6.8 GHz. 
Whatever VCO Frequency (B) is required to give Frequency A 
is internally calculated and then displayed as the upper line. 
If you want to generate a specific frequency above 6.8 GHz 
and use the B SMA output, you enter on the lower line, a 
frequency of 1/2 the desired B frequency. 

For example to get 10 GHz (B), enter 5.00 GHz (A). 


Continued next page... 
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RF Output - A waveform (2ns/div) (left) and (above) 
spectrum (1.5GHz span) Freq = 100 MHz 


Freq in GHz 


The RF-A output has an unusual waveform. It is not the é , = 
normal sine wave or square wave. It instead is a positive = 40 = 
doublets followed by a negative doublet. 3-15 2 

ao 20 = 

-%5 

A doublet is a positive going impulse followed immediately by ci 
a negative going impulse. An impulse is generated by the first = c ssi 
derivative, dV/dt, of a step function. A doublet is the second epiaacutinmiesii 
derivative. Left - RF Output A Right - RF Output B 
Thus it appears that the RF-A output waveform is being I found the RF output power to be somewhat disappointing. 
generated internally by taking the second derivative of an There were no specs. given on E-Bay for what to expect. The 
internal logic square wave. Such a waveform is extremely power, except from 1-2 GHz, was too low to directly drive a 
strong in all odd order (3ed, 5th, etc.) harmonics as shown in diode mixer. Thus to drive a mixer, one would need to use an 
the measured spectrum. external amplifier on the output of this generator. 


CQ-DATV 77 - November 2019 Page 27 


Also I found the rf power to vary dramatically over the 
frequency range. It dropped like a rock below 300 MHz. The 
above plots show my measured results. Caution should be 
taken when measuring the RF output-A power due to the 
unusual waveform and strong harmonic content. 


For example measuring the 100 MHz output shown above 
with an HP thermistor (rms) power meter gave a reading of 
-3.2dBm while measuring only the 100 MHz signal on a Rigol 
spectrum analyzer, it was found to give a very low -18dBm 
strength. Only when setting the generator to frequencies > 
1.4 GHz were the HP power meter and spectrum analyzer 
readings found to be essentially the same. 


This indicated that the harmonic content for f > 1.4GHz was 
quite low. 


I also measured the frequency accuracy of the generator. To 
do this, I took it to Bill, KORZ’s ham shack. Bill has a very 
precise, 18 GHz HP frequency counter with an external HP- 
107 reference quartz oscillator. 


Bill says he can measure a signal to 1 part in 1910, roughly 
10 Hz at 10 GHz. We set the ADF-5355 to the amateur band, 
SSB calling frequency of 10,368 MHz. 


We found the ADF-5355 to be very accurate as it was only 10 
kHz low ! ! ! It was also very stable and didn’t drift. Thus, it 
could be used as a good frequency marker. 


Bill also listened to the signal on his 10 GHz SSB receiver and 
said it was a very pure tone. 


It should be noted that this generator’s internal standard is 
an HWT, 10.0 MHz, TCXO which does also include an 
accessible trimmer capacitor. It can be seen in the above 
internal view photo. 


CQ-DATV 77 - November 2019 


70) 
onl 
“I 


jo Ref 10.00 dBm Att 2006 


o Center Frequency 
500.000000 MHz 


UserKey Set: System, 


-s0 = 
Center Freq 500.00 MHz 


RBW 3.000 kHz 


+o. Ref_10.00 dBm Att 


0 Center Frequency 
500.000000 MHz 


UserKey Set: System, 


-90! 
Center Freq = 500.00 MHz 
RBW 


3.000 kHz VBW 3.000 kHz 


Span 
SWT 


Page 28 


I then set up to measure the phase noise of the ADF-5355. 
The first measurement was at 500 MHz (RF-A output). Also 
shown is a 500 MHz signal from an HP-8656A for reference. 
They are very comparable. 


I next measured the phase noise at 10 GHz. To do this, I 
used my Frequency West, brick oscillator and a mixer. My FW 
oscillator is on 10.885 GHz. I used it to drive an Anzac MDC- 
171 mixer. 


I observed the IF on my Rigol DSA-815 spectrum analyzer 
with the same 3 kHz narrow band-pass filter. More phase 

noise is shown, but it is not possible to say if it came from 
the ADF-5355 oscillator - or the Frequency West oscillator. 


is et i ra . 
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ADF-5355 basic board with touch-screen display - available 
on E-Bay $150 
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_45Ref -15.00 dom Att 0 dB 


KHZ VBW 3.000 kHz SWT 
Phase Noise measurement at 10.368 GHz: 3kHz BW, 500 
kHz span, 10dB/div 


The ADF-5355 can also be purchased as a basic pc board as 
shown in the above photo. Colin, WA2YUN, has found an 
article on-line from 2018 Microwave / EME symposium in 
Poland. 


http://www. dd1us.de/Downloads/A%20low%20cost%20signa 
I%20generator%202018-06-09%201Vv0. pdf 


It is a paper presented by Matthias Bopp, DD1US, on the 
ADF-5355 using this basic board. Matthias found severe 
phase noise on his board and his paper discusses his 
improvements. They were mainly in replacing the board’s 
voltage regulators with very low noise regulators. For the unit 
I tested which was packaged differently, I found that it used 
as voltage regulators, a 78M06 for 6 Vdc and an AMS-1117 
for 3.3 Vdc. 
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One from the Vault 


First published in issue 9 
GB3FY CW Generation 
Written by John Hudson G3RFL 


Interesting to read Trevor's story of GB3ET and how it was 
developed using Z80 logic, (Yes I see a copy in advance of 
publication). GB3FY uses a PIC micro controller which was 
not around when Trevor was putting GB3ET together. 


The PIC has a built in I/O port, RAM and Programme storage 
memory so it does not need the 8255, the 6116 or the 
EPROM. This makes for a much smaller control logic and 
considerably simplifies the construction of this part of the 
repeater. 


One problem both logic’s have in common is that they 
generate the Morse code identification for the ATV for the 
repeater. The I/O pin that delivers this signal, delivers a 
series of dots and dashes using a 1.2KHz tone at 12 WPM, 
this is all produced by the repeater software. 


It also delivers a PLOP as it tries to get a mean dc level and 
some unwanted high frequencies, because it is a digital port, 
so it is either on or off i.e. the output is a square wave. To 
remove the Plop and to filter the digital square waves to a 
much more agreeable sine wave, we need some extra 
filtering. 


First the plop. Ri and R2 put the DC level at half the supply 
(2.5V). The DC blocking cap C1 is also required to isolate the 
2.5V from the I/O pin which has been declared as an output. 
Next we roll off some of the higher frequencies with a few RC 
filters R3-C2, R4-C3,R5-C4=C5-R6 POT. 
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The DC is removed by C4 and the output level is set by R6 
100K POT to suit your sound switching level.....a reasonable 
CW action is done by gating in Software the PORT pin on the 
u/P. 


PHONO SKT 


Both GB3XG and GB3FY have been implemented with this 
circuit and it has stood the test of time and also negated any 
criticism from some of the hardened CW operators. 


D 


A T V 


If you have an idea for a project please contact the editor. 
email address: editor@cq-datv.mobi 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


CQ- DATV al 


dotMOBI 


CQ-DATV 


Followed all over the world 


smal 


ae Want to be notified when issues of CQ-DATV are published? 
https:/ /cq-datv.mobi os, Join our mailing list. 
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Editorial 


Welcome to CQ-DATV 78 


Let’s start with the news. In the UK we now have a drone 
registration scheme and a mandatory test to operate drones 
weighing more than 250g. The is an online test costing £9. 
With an estimated 130,000 drones in operation it is probably 
well overdue. I suspect that this will not effect the 5GHz ATV 
equipment that is a spin-off from this technology and proving 
very popular with the ATV fraternity. 


Trevor has written part 11 of the GVG panel developments 
and the software now has the ability to provide pre-set and 
take functions. It’s also interesting to note that a pair of GVG 
panels appeared on Ebay and changed hands for £88. One 
was complete with a case the other panel was sadly without a 
case. If you are the new owner, drop the editor a line as we 
would like to keep track of these panels. 


Trevor is not the only person looking at vintage equipment. 
Jim Andrews, KH6HTV is looking at a 1980’s Frequency West 
microwave oscillators that often turns up on e-bay and 
hamfests (something to look out for). They have a VCO that 
runs between 1-2GHz, but is locked to a xtal in the 100MHz - 
110MHz range, and a step recovery diode multiplier is then 
used to generate higher order harmonics. A narrow band 
band-pass filter is then used to pick off the desired harmonic. 
I will let Jim talk you through the units but they sound like a 
clever bit of kit. 


Mario Badua, Jr KD6ILO takes us into the word of Video 
Conferencing and Amateur Television. Having eight members 
out of eighteen in his group who prefer to just watch ATV 
using their DVB-T, DVB-S set-top receivers or watching the 
streaming media source. 
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Jim Andrews, KH6HTV & Dave Pelaez, AH2AR are evaluating 
the Hi-Des, Model BR-101EH, DVB-T Repeater. This is a 
complete self-contained DVB-T repeater built into a USB 
dongle. It is extremely small and comprises of a TV receiver 
and TV transmitter combo (admittedly of very low power) 
with coax connectors. It is a stand-alone unit in that does not 
need a support PC when in operation, just a 5V DC power 
supply. A PC is necessary however to initially setup the unit’s 
operating parameters. 


Trevor has come up with some revised links and notes for 
anyone planning to make a Christmas video. Well, this is the 
season of good cheer and who does not get out the family 
camcorder and thrust it at them to record the event. So plan 
early for the best results. 


John Gebuhr - WBOCMC has been taking us through a 250 
watt 70cm PA that he built some 2 years ago. It uses an 
MRF6VP3450H transistor and the layout recommended by the 
manufacturer. John has pushed this amplifier to 400w but 
only for CW and rates it at 250 Watts for full linearity. 


One from the Vault looks back at CQ-DATV 40 wuth Mike 
Stevens G7GTN quick overview of the Great Cow Basic 
Compiler. 


So sit back and enjoy CQ-DATV 78 and from all our 
contributors and the editorial team have a Merry Christmas 
and a Happy New Year. Look forward to twelve more editions 
of CQ-DATV in 2020. 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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News and World Round-up 


Drone on 


DJI Mavic 2 Pro 20MP Camera Drone 


Drone users in the UK must now sit an online test and pay a 
£9 annual fee or face a £1,000 fine after the launch of a 
mandatory national registration scheme on Tuesday. Owners 
are obliged to identify and label all drones by 30 November, 
and operators must pass a test about legal and safe usage 
before they can fly them. 


The Civil Aviation Authority estimates that about 130,000 
people will have to pay and register by the end of the month. 
All drones weighing more than 250g, which encompasses 
virtually all but the smallest toys, must be registered and 
labelled with a unique licence number. This means they will 
have to be grounded to identify their owners, but in future it 
could be done remotely or while drones are in the air. Some 
models already have transmitters that would enable that. 
The government announced the register in 2017 in response 
to growing concern over drone use, from smuggling drugs 
into prisons to the potential for collisions with planes around 
airports. Plans for a database of owners predated the most 
high-profile incident, the prolonged closure of Gatwick airport 
last December when a drone was repeatedly flown near the 
runway. 
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Further legislation has since been tabled to enhance police 
powers, including possible on-the-spot fines. Pilots welcomed 
the launch of the register. The Balpa union’s head of flight 
safety, Rob Hunter, said: “This is another measure to 
encourage responsible drone operation, which is desperately 
needed to ensure a collision between an aircraft and a drone 
is avoided.” 


In a bid to soften the blow of mandatory tests and fees for 
owners, the CAA is launching an accompanying “drones 
reunited” site, citing research showing that more than one in 
four owners claims to have lost a drone. The platform will 
allow the CAA to return wayward drones, an occupational 
hazard that results from loss of power, poor signal, technical 
failure or operator error. 


A CAA spokesman said the site would “give something back 
to the community, helping responsible drone owners and 
operators to be reunited with lost drones and continue flying” 


(ED: To help with this 'problem' some drone manufactures 
latest products weigh in at 249g.) 
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Grass Valley Mixer Conversions - Part 11 


Written By Trevor Brown G8CJS 


The night before CQ-DATV 77 
went to press I managed to 
get some code running that 
enabled the preset and take 

= logic to work on the PST and 
PGM banks. This enables 
selection of sources pre-set on 
the PST bank to be mirrored 
by the PGM bank when the cut button is pressed. 


Unfortunately we had passed the issue 77 deadline, which left 
the GVG column a little thin. This is now working and there is 
a demo of this operation on the CQ-DATV Facebook site. 


This logic is important as it’s a feature of this type of mixer 
and differs from the previous range of mixers which are often 
referred to as A-B mixers, because the T-bar sits adjacent to 
the A and B banks indicating which one is live in the event of 
a mix. This was fine in its day, but once mixers became 
connected to edit controllers the T-bar could get out of step 
when a mix was commanded from an external controller. 


Also this earlier generation of mixers where live cutting on 
the PGM bank was the order of the day, meant there were 
only on air cues or tallies to the camera operator. The pre-set 
and take mixers gave warning cues to the camera operator 
that his or her camera was selected on the PST and was 
about to go on air. 


The camera cues differentiated between PST selection and on 
air selection with different coloured camera cue lights. Yes, 
you can still cut on the PGM and if so a warning will not be 
possible or if this facility was not wired to the camera or if the 
camera was not equipped with dual tally cues. 
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Lets not down grade our GVG panel and enable a preset and 
take logic with some revised source code. The revised code is 
called GVG 10b and is on the download site. The code is in 
two parts:- 


Line 189 if B=4 and e= 191 then gosub cut ‘ cut button 


This is a push-button command from the push button map 
(B4 191) published in an earlier edition. Line 189 is in the 
button pole section so it is frequently scanned by the 
programme counter looking for button presses. 


When one is detected this code directs the programme 
counter to the code to process that particular button in the 
push button director code, where the appropriate subroutines 
are called. These are commented to help you negotiate your 
way through. 


The code 


B4 191 is the address of the cut button and when pressed will 
take you to Line 352 where the cut button subroutine is 
located. 

Line 352 cut: 
if (r AND 2) 
turn off 

if (r AND 8) 
turn off 

if (r AND 32) 
turn off 

if (r AND 128) <> O then let r=r-128 

turn off 

if (o AND 32) <> Othen leto =o -32 

turn off Cut button lights turned off 
if(o AND 128) <> Othen leto =0 -128 ‘if PGM 5 lit turn 
off 

if (o AND 64) 
turn off 


=<- U then er r—i-2 ‘If PGM O lit 


<> Othen let r=r-8 ‘If PGM 1 lit 
<> O then let r=r-32 If PGM 2 lit 

TE PGM Slit 
‘if PGM 4 lit 


<> Othen leto =o -64 ‘if PGM 6 lit 
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if(o AND 16) <> Othen leto =o -16 ‘if PGM 7 lit 
turn off 
if (n AND 1) 
turn off 
if (n AND 4) 


turn off 


<> 0 then let n=n-1 Tf PGM 8 lit 


<> 0 then let n=n-4 If PGM 9 lit 


if(n and 16) <> O then let n=n+4 
PGM9 

if (n and 64) <> O then let n=n+1 
if (n and 128) <> O then let o=0+16 
PGM7 

if (n and 32) <> O then let o=0+64 'PST6 cut to 
PGM6 set the PGM latch that corresponds to 

if(n and 8) <> Othen let o=o +128 'PST5 cut to 
PGM5 the PST selected source 

if(n and 2) <> O then let o=0+32 'PST4 cut to PGM4 
if(rand1) <> O then let r=r+128 'PST3 cut to PGM3 
if(rand 4) <> Othen let r=r+32 'PST2 cut to PGM2 
'PST1 cut to PGM1 
'PSTO cut to PGMO 


'PST9 cut to 


'PST8 cut to PGM8 
'PST7 cut to 


if (rand 16) <> O then let r=r+8 
if (r and 64) <> O then let r=r+2 


if(n and 16) <> O then let x = 80 
if (n and 64) <> O then let x = 96 
update 

if (n and 128)<>0 then let x = 112 
update 

if (n and 32)<> O then let x = 128 
update 

if(n and 8) <> O then let x = 144 
update update the PGM I/O port 
if(n and 2) <> O then let x = 160 
update 

if(rand 1) <> O then let x = 176 
update 

if (rand 4) <> O then let x = 192 
if (rand 16)<> O then let x = 208 
if (rand 64)<> O then let x = 224 


CQ-DATV 78 - December 2019 


'PGM 9 IO update 
'PGM 8 IO 


‘PGM 7 IO 
‘PGM 6 IO 
PGM 5 IO 
'PGM 4 IO 
'PGM 3 IO 

'PGM 2 IO update 


'‘PGM 1 IO update 
'‘PGM O IO update 


gosub strobeo "O latch lamps 
write the data to the push-button lamp 
gosub strober "r latch lamps 
latches 
gosub stroben "n latch lamps 
‘I/O port a' 

'PGM bank to I/O 


i2c.begin I0a 
i2c.write x+w 
update the shared I/O 
i2c.end 

return 


The cut subroutine is in three parts. The first part is to clear 
the lights in the PGM bank, the second part is to identify the 
PST latch (remember you cannot read the GVG latches) so it 
relies on looking at the mirror copies of the commands stored 
as variables inn, 0, and r in the software. It then extracts the 
relevant buttons by anding it with a number to mask all but 
the required latch bit and see if it is set or not. Once the set 
bit of the PST latch is located the corresponding lamp in the 
PGM bank is turned on so as to synchronise the PST selection 
with the PGM selection which is the on air Bank. This is done 
by writing to the latches that control the lamps. 


Unfortunately for the third part we can't just call the PGM I/O 
subroutine as it updates the PGM I/O by button presses and 
we have written directly to the PGM latches and not pressed 
any PGM buttons. This problem is overcome by decoding the 
PST button pushes again and this time updating the variable 
x which is the PGM I/O data, adding it to w value which is the 
Key I/O. Remember they share the same I/O port (4 bits 
each bank) and finally updating the latches o, r, n, to 
illuminate the button lamps. 


This enables you to preview a source on the PST bank and 
cut it up on air only if it is what you want. If you cut up a 
source on the PGM bank then it will be on air, no if's, no buts. 
This was a bit fiddly to get working with several pauses to go 
lie down in a dark room. 
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X Address ——}> 10} —— ao 112 ADC 1001 
joystick h | ino a " a select analogue pot 
PORT3 | PORTS PORT 3 PORT 3 PORT 3 PORT 3 PORT 3 PORT 3 ae n 13 A3 2 | ReadAnmoues 
panna ADDRESSO | ADDRESS1 | ADDRESS2 | ADDRESS3 | ADDRESS4 | ADDRESSS | ADDRESS6 | ADDRESS 7 es " 3 | Convert 
ania latch LSO latch LS1 latch LS2 latch LS3 latch LS4 latch LSS latch 86 | latch LS7 T-bar Jin2 _ sla 
word(decimal) |softcopy | softcopy | softcopy |softcopy | softcopy |softcopy |softcopy | soft copy chroma Hue | in 3 
| p q r s = u * 17| 01 
n 4 9 4 + 1 + Mat Hue | ; * 
1 PGM8 | KEYS EFFKEYINV | KEY3 PST3 FTB KEY inde NY allan 
| | | DSK Clip |ins he 
2 PST4 KEY 4 EFF KEY ASPECTON | PGMO DSK INV BKGD DSK MAT Le 15| 03 
MASK Matte Chroma |in6 @ Ny, 
14| 04 
dees 4 aI | Matte Lum |in7 @ 
4 PGM9 KEY? EFF EXT KEY2 PST2 DSKMASK | AUTO OUTLINE saan : 13 | D5 
Effects Clip |in 8 
TRANS 
12| D6 
= ;——— —— ——— _——— | = — ———— ——— Effects Gain |in9 @ 
” 8 PSTS | Kev6 EFF KEY Nb key PGM 1 DSK MIX Keys DSK EXT VIDEO 114 | 07 
” BUS FILL lamp Aspect |in10 © 
@ power Mask Preset Size | in 11 e 
a?) t T 1: T -T in 12 e 
16 PSTO PGM 7 EFFMATT | KEY1 PST1 DSK WIPE SHADOW Soft 
TS 
<x Boarder | in 13 e 
> FILL PVW DSK Gain | in 14 ° 
32 PST6 | Pom4 | PST PIN NB PGM | PGM2 ? | Kero DSK EXT Gnd | in 15 ° 
lamp SOURCE 
power 
C8 4067 
64 | psts | PGM6é | CHROMA | KEYO T psto ~ UPPER y mix ~| BORDERLINE 
KEY 
umit How the analogue selector works and the A to D 
128 Pst? +| PGMS | EFFKEY | NBPST | PGM3 tower | | sk BUS stores the result 
lamp UMIT SOURCE 
power 
uv Ww H + 4 
Then we set the “convert” line to low and back to high again 


~ The lamp ‘map for the mixer 


to latch the desired pot inside the A to D converter. Then set 
the “read analogue” to low, and the data from the A to D 
converter is available on DO-D7 as an 8-bit word. This is the 
code that performs that function. 


Let’s move on to reading the analogue controls in the GVG 
mixer panel, such as the T bar, Joystick and all the other 
pots. I have chosen to poll around two of these and initially 


just print two of their values on the screen with the wlog i2c. begin PRT3 
command to verify they are working. Remember all the I/O is i2c. write 2 'tbar address 
full, so to bring these to the outside world will mean more i2c. end 
hardware, something I don’t want to do, if the software to i2c. begin PRT1 
our ESP module is slowing down (not that it has shown any i2c. write conv ‘line low 
signs so far). i2c. end 
i2c. begin PRT1 
We read the analogue pots by putting the address of the i2c. write tristate ‘high again 


i2c.end 

IZ6 DeEGin PRT 

i2c. write analogue ‘analogue line low 
i2¢, end 


potentiometer onto the address bus (A0-A3). 15 inputs 
(address 0-14). This controls IC8 the switch in our diagram 
which switches the selected pot to IC12 (A to D converter). 
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i2c.reqfrom PRT4,1 
tt = i2c.read 


‘tbar value 
i2c.end 
wlog tt ‘print the value of the tbar 

This example will put the T-bar value on editor screen, yes it 
keeps scrolling, but it will update as you move the T-bar back 
and forth. I can add some more I/O and push the variable tt 
out to it and I may yet do this. The write 2 can also be 
changed for any of the other analogue devices in the table 
below. 

let analogue = 239 

let conv = 231 

let tbar = 02 

let joystick = O1 

let joystickh = OO 

let ckhue = 03 ‘CK hue 

let hue = 04 'Matte Box Hue 

let chroma = 06 ‘Matte box Chroma 


let lum = 07 'Matte box Lum 
let clip = 08 'CK clip 


let gain = 09 
let aspecta = 10 


'CK gain 
‘aspect pattern adjust 
‘mask preset size 
‘set softness 
‘boarder width. 
‘effects priority 


In the latest version of software (version 10b) , I have added 
these to the equates so just change write 2 to write joystickv 
or write joystickh for the vertical or horizontal joystick axes. 
The joystick has a limited range (at least on my hardware) 
and will detent at 97 for joystick horizontal, far left will 
deliver 68 and far right 124 


Joystick vertical will detent at 157 and full up will deliver 186 
and full down will deliver 128. Not enough to justify two 8-bit 
ports for horizontal and vertical Joystick data. 
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Adjusting the T-Bar for 255 to set zero pull the T-Bar 
down and the zero pot is in the sample position at the 
top 


All the other analogue pots deliver 0 for CCW ranging to 255 
for full CW, which is the limit of an 8-bit word in decimal and 
is pretty much what was expected. 


The T-Bar is 0 to 240 on my panel, but there are some pots 
which can adjust this. 


On early panels it’s necessary remove the top deck to access 
them. 


On later panels they can be accessed down the T-bar slot. 
Push the T-bar up and right at the bottom of the slot on the 
PCB is the top end adjuster. A quick tweak and my panel now 
has a T-Bar that ranges 0 to 255. The low-end pot, for setting 
the zero is reached through the top of the slot. 
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I have called the new subroutine analog1 and then repeated 
it as analog2. I set the first one as write T-bar and the second 
as write soft. I put two subroutine calls in the button pole 
part of the programme (line 128 and 129 see the new 
software download version 10b). E.G. gosub analog1 and 
gosub analog2. 


The programme printed out the value of the T-bar and the 
softness control alternately and showed no sign of slowing up 
while I operated the mixer push button banks and both the T- 
bar and softness pot. 


Should this prove annoying or should you want to change the 
wlog tt can be deleted at lines 636 and 662 for the T-Bar or 
Softness pot. 


All line numbers refer to software version 10b. I hope that 
they enable you to follow the code. I know it is probably not 
structured quite as a professional code writer would do. 


As I said in article 1, this is an exploratory dongle so that we 
can see how the GVG panel works, what is located where and 
how we could bring these functions out via an I2C interface. 


Please feel free to experiment with the code and please keep 
CQ-DATV in the loop if you come up with any refinements as 
I am sure there are many that can be made or improved on. 


All you need is the free Annex editor software and an ESP 
micro to develop your version of the code. Yes, a panel would 
help, but we can always run your code for you and provide 
feedback. 


The downloaded code can also be opened in notepad, but you 
will not see the line numbers, so the free Annex editor is 
strongly recommended and is available from : 

https://sites. google.com/site/annexwifi/home 
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The panel has flexibility, but we cannot keep adding 
PCF8574's and adding subroutines we need a plan and 
although I am sure Mike G7GTN can produce PCB’s, we need 
to realise there is a limit to the number of PCF 8574's the I2C 
bus will support and even if we use a mix of PCF 8574's and 
PCF 8574A’s there is still a limit. Also, GYVG 100 control panels 
are not flooding eBay. They are good value for money, 
perhaps because they are long gone and what have not been 
dispatched to that great TV station in the sky, have been 
converted to ATEM controllers. 


I hope that this edition delivered on my analogue promise, if 
only numbers to the screen so you can test the pots, T-bar 
and Joystick or whatever you change the analogue 
subroutines to control. 


This is not the end. I hope before the next issue to have 
discovered how to drive the four 8-bit display LED’s which 
look like numbers only, I’m afraid so no displaying your call- 
signs in that window. 


CQ-DATV 


ALL BACK ISSUES 
AVAILABLE 
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Frequency WesT - Microwave Oscillators 


Reprinted form Boulder Amateur Television Club TV 
Repeater’s REPEATER November, 2019 with kind permission 
Jim Andrews, KH6HTV, editor 


The féndamentél eurlaina block used by most ham, 

microwave enthusiasts is a Local Oscillator (LO) built by 
Frequency West. These are vintage items dating from the 
1980s and were used in a lot of microwave relay stations. As 
shown in the above photos there are several variations in the 
construction. These are available at ham radio swapfests, on 
E-Bay, and also from commercial, used microwave equipment 
dealers. Current prices are found to range all over the place 
from as low as $20 to over $500. At $20, “Buyer Beware !”, it 
probably is a non-functioning unit. 
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OSCILLATOR DETECTOR SEARCH GENERAWR 
@ [Fine @ GesAz) 


5 


Frequency West Block Diagram - Thanks to KOCQ 


The basic configuration starts with an oven controlled crystal 
oscillator in the 100-110 MHz range. Next is a free running 
voltage controlled oscillator (VCO) running in the 1- 2GHz 
range. The VCO is phase locked to a harmonic of the crystal 
oscillator. For outputs higher than 2 GHz, a step recovery 
diode (SRD) multiplier is then used to generate higher order 
harmonics. A narrow band, band-pass filter is then used to 
pick off the desired harmonic. 


The FW bricks were all designed to run off of -20 Vdc and 
draw typically about 400 mA. They all also have two or three 
test outputs labeled OV, Xtal & Alarm. The ®V monitors the 
VCO search generator. If a square wave is present, the VCO is 
not locked to the crystal. When lock is achieved, the square 
wave stops and a dc voltage is present. The Xtal test point 
gives a dc voltage relative to the crystal oscillator output. 
Alarm is a contact relay switch which closes to ground when 
the VCO loses lock. Some FW bricks allow for an external 
reference frequency input. Also some FW bricks provide an 
output of the internal reference frequency. 
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Here are a few hints from Don, NOYE, on checking out and 
tuning a FW brick oscillator: The cavity oscillator has a sweep 
circuit to find the frequency on which to lock onto a multiple 
of the crystal oscillator frequency. If the RF output is not 
stable and moving around a lot, then the VCO is not locked to 
the crystal. 


The first question is there a crystal in the brick? If so, is the 
crystal oscillator circuit oscillating? If not try tuning to get 
that circuit to get an oscillation. If there is no crystal, get one 
and get the circuit to oscillate. The brick may require an 
external reference. Given that the brick has a crystal 
oscillator circuit, there is variable capacitor accessible to the 
outside that is used to fine tune the crystal oscillator. 

Once you have a crystal oscillator up and running, the cavity 
oscillator needs to be locked to the reference oscillator. There 
is a large screw that is adjustable from the side of he brick. 
Turn this screw in or out to find the cavity frequency that 
locks to a multiple of the crystal oscillator. When you have a 
lock, the brick output will become fixed. Your spectrum 
analyzer will show when the cavity in locked. There may be 
two or more multiples of the crystal oscillator frequency that 
the cavity will lock onto. All lock frequencies are integer 
multiples of the crystal oscillator. It may be the cavity on 
your unit is close to lock, and so tune in a short distance and 
out a short distance in hopes the lock is nearby. 


For more information on these FW bricks, there is more info 
available on the internet. 


A good summary is from Gerald Johnson, NOCQ - “The 
Frequency West Bricks are more Versatile than Advertised” 
http://www. geraldj.networkiowa.com/papers/201 7/201 7Vers 
atileFWBricks. pdf 


Another excellent resource for ham microwave projects is Bob 
Atkins, KA1FT’s web site. 
www. bobatkins.com/radio 
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His section on Local Oscillators includes a link to: “Frequency- 
West - Tune-up Procedure - Phase Locked Sources and 
Oscillators” (in .pdf) 


http://www. thegleam.com/ke5fx/brick/fwbrick. pdf by NSGO 
& N5BHX 


All back issues available 


All common eBook Formats 
We also have PDF 


4 
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Re-publication of CQ-DATV magazine material is encouraged 
as long as source credit is properly given. 


Exception: “Reprinted by permission” material must have 
the original publisher’s/authors permission. 
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Video Conferencing integration 


programs and Amateur Radio Television 


Written by Mario Badua, Jr KD6ILO 


Getting veteran and the new membership of the Amateur 
Radio community interested in the mode of image 
communications is a challenging task at best. With the 
advent of Integrating video conferencing applications in to 
our network planned program, we may help introduce those 
who don’t have the means and to those whom have shown 
some interest to participate and join us on our televised 
network meet ups. 


Receiving our output RF signals being transmitted or 
simulcast via streaming media such as, BATC - British 
Amateur Television Clubs server or a YouTube “LIVE” 
streaming channel is a big plus. We have eight members out 
of eighteen in our group who prefer to just watch ATV using 
their DVB-T, DVB-S set top receivers or just watching the 
streaming media source. 


Since most are more behind the scene active then wanting to 
be in front of the camera. 


[ATN] Amateur Television Network, W6ATN, use of the video 
application, “Whereby”, helps bring in their membership and 
affiliate Groups via IP video from around the U.S. and the 
world to their very large television network to include guests 
from other amateur radio television networks. 


Members use it on their travels, vacations and for those 
whose stations that are temporally off the air use the service 
to continue checking in to the net to participate. 


SD | Oceanside DATV Group, Use of the video conferencing 
application, “Vsee” works in just the same manner. 
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First we chose this application because of ease of setup, 
performance and flexibility. Second its use with our counter 
parts in Europe which I connect with each week to the United 
Kingdom and to three DATV stations in Belgium for the live 
down link video feeds coming from AMSAT-DL, QO-100, and 
having a video talk group with the three operators “LIVE” and 
transmitting it on to our repeater. 


I have the application on my PC {Mario _KD6ILO} and 
Android [Moto-Z] smartphone aka {Remote KD6ILO} shown 
in the overlay. I use my Moto-Z smartphone as my show and 
tell camera also. Launched with my drone with its’ 35-minute 
flight time the Moto-Z payload sends the live feed directly to 
my mobile VR-Link mobile repeater and to everyone that is 
linked to our conference at the moment. 


Innovation, integration and application use of these video 
conference tools such as, Whereby and Vsee are great assets 
to our hobby when its used in sharing the hobby of amateur 
radio and television. 


Where by https://whereby.com/ 
VSee - Download https://download.vsee.com 
Note: More video than audio since it was just for a test 


program and testing of our channel 2 DVB-S 1268 KD6ILO 
DATV |Test Program Multi-screen |Test DVB-S2 1286 | 6 MHz 


I knew had forgot to send = 
» my latest article. > X 


mm Oops............ but wait 
There is a different method 


editor@cq-datv.mobi 
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Evaluation of Hi-Des, Model BR-101EH, 


DVB-T Repeater 


Written by Jim Andrews, KH6HTV & Dave Pelaez, 
AH2AR 


Modulator 
wi 

PCR 
Transport | Restamp 
Stream 


Fig. 1 Hi-Des BR-101EH & block diagram 


The Hi-Des model BR-101EH is a complete, self-contained, 
DVB-T repeater. As seen in Fig. 1, it is extremely small. It is 
essentially a USB dongle TV receiver and TV transmitter 
combo (admittedly of very low power) with coax connectors. 


It is a stand-alone unit, in that it does not need a support PC 
computer when in operation, just a 5Vdc power supply. A PC 
is necessary however to initially set-up the unit’s operating 
parameters, such as frequency, bandwidth, etc. 


The block diagram in Fig. 1 shows that the incoming TV rf 
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signal is demodulated down only to a Transport Stream (TS) 
level and is then modulated onto a new, different TV rf carrier 
frequency. Because it only goes down to a TS stream and not 
all the way down to an HDMI signal, and then from HDMI 
back again through extra decoding & coding processes, there 
is essentially no digital signal degradation. Hi-Des claims no 
MER loss or noise addition. 


The input and output channels are totally independent. The 
new transmit channel’s frequency, bandwidth, code rate, 
guard interval, FFT, constellation can be totally different from 
the original received signal’s. If the input channel data rate is 
less than the output, auto null-packet insertion will be done 
in the modulator. 


Key Specs 


For the BR-101EH from the Hi-Des web site are: Receiver 
frequency range = 50-950MHz; Transmitter frequency range 
= 50-950 & 1200-1350MHz; Bandwidths 2 to 8MHz; RF 
power out = -4dBm, & -18dBm (1.2GHz band), MCX rf 
connectors, runs on USB power of 5Vdc at 390mMA. Size is a 
large USB dongle. Price is $239 (shipping included) 
http://www. hides.com.tw/product_BR101eh_eng.html 


Hi-Des Customer Support 


Before proceeding we want to comment on the excellent 
customer support from the Hi-Des company. We encountered 
two problems with both of the two new BR-101s we tested. 


The first, most serious was they did not work on the 33cm 
band. They quit above 880MHz. The second issue was the 
video call sign feature on the turn-off trailer did not work. 
The trailer and timer worked but no call sign video appeared. 
We contacted Calvin Yang at Hi-Des about these issues. Hi- 
Des immediately went to work and within a week got us a 
new firmware update which resolved both issues. 
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So, if you ever have issues with any Hi-Des gear, do not 
hesitate to shoot an e-mail to Calvin at calvin@hides.com.tw 


Accessories 


Hi-Des supplies along with the BR-101EH, a 5Vdc, 2 Amp - 
AC wall wart power supply, a 7” USB extender cable, two 
coax cables with MCX & F connectors, and a CD. The CD 
contains in pdf the spec sheet, instruction manual, and the 
necessary program(s) files to set-up the unit. 


Software 


The software supplied on the CD was labeled: BR-101EV03 
DTV Bridge-DVBT2DVBT_V1.1_20150827. This was dated 
from 27 August 2015 and was their latest version as of Nov. 
2019. Thus the design of the BR-101 dates from 2015. 


The first step in evaluating the BR-101EH was to install ona 
Windows PC the programming software called “DTV Bridge 
Controller”. The Hi-Des manual is clear on how to install and 
use this program, except for the Call Sign. More on that later. 


After encountering the above mentioned issues, Hi-Des 
supplied us with new firmware identified as: 
IT9517_1_19_ 1 0 DVBT_EagleDongleV3.bin If the reader 
should purchase in the future a BR-101, do not use the old 
2015 firmware, but be sure the newer firmware is installed. If 
not, contact Hi-Des to get a copy of the latest firmware. 


Initial Set-up 


As the BR-101 comes from the factory, it has been 
programmed to the default settings of RF-in = 474MHz / 
8MHz BW and RF-out = 666MHz / 8MHz BW. Assuming you 
want to use it on different frequencies/bandwidths, etc. —- you 
will need to re-program it. To do this, it is necessary to first 
remove the top cover of the unit as there are several pc 
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Set DTV bridge board in configuration mode by short Jumper J1 pin 1&2 


erererrerer 


_ - an 


_ oe : = pes Fi 5 cor 
Fig. 2 BR-101EH with covers removed 


board jumpers that need to be set properly. This requires that 
you pry off the top cover. See Fig. 2. 


After setting Jumper J1 to Configuration Mode, then connect 
the unit to your PC and run the program “DTV Bridge 
Controller”. Two green LEDs will light up on the pc board. The 
first screen that will appear, Fig. 3, has a high-lighted button 
labeled “Connect”. Click on this. Next click on the “Configure” 
button. This brings up a configure screen with factory default 
settings. 


Every time we connect the unit to our PC for set-up, we will 
always get this default configuration screen. Next we need to 
click on “Read EEPROM” to down-load the current settings in 
the unit, which we will then modify as needed. We will always 
get some error message warnings. Just ignore them and click 
“OK”. 


At this point, we are now ready to start programming the BR- 
101 to work on our desired frequencies, etc. 


Fig. 4 shows the setup used for initial testing of the BR-101 
as a cross-band, 70cm to 23cm repeater. The receive 
frequency was set to 441 MHz and a bandwidth of 6 MHz. The 
transmit frequency was set to 1243 MHz again with a 6 MHz 
bandwidth. 
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Configure 


— Demod Chip : IT9133BX | Modulation Type: [DVB_T ~<| Device Type: 154 


Demodulation Parameter Modulation Parameter 
Frequency(khz): 441000 + Frequency(khz): (1243000 + 
Configure Update FW Set Call Sign Bandwidth(khz):  |6000 v Bandwidth(khz): |6000 v 
Constellation QPSK v 
OC Addr: aA * Code Rate : 5/6 v 
. Guard Interval : 1/16 v| Gain: |0 = 
La emo FFT mode : 8k v| C1:510 C2:30 C3:511 
Bus : USB VID_048D&PID_9517\AF01020207000( ~ een en 10 Table CAUsers WhS®\Desktop Des BR-10TE\BR-1) [—] 
O Disable @ Block mode (©) Pass mode 
Chip Type - 119517. Connect Ok Device Type : 154 PID: Ox 1FFF J) [1FFF {Remo | Modulation data rate: 7.31Mbps 
EEPROM I2C Add: 0xA8 ne iti i 
pc_q: |124 |] oFs_qa:/2 : 0 
1T9517 FW ver - S48 
Demod chip FW ver: LL_3_40_1_0 OFDM_3_32_1_0 TL] PCRmode: mode 1 
; Dump Cnane TableSize:1 /32 Daoee|| Scaid: & 0 : Rees Write 
Init EEPROM EEPROM A | EEPROM EEPROM 
Fig. 3 Start up screen (top) and Configure screen Fig. 4 BR-101EH set-up for operation as a cross-band, 
(bottom) for DTV Bridge Controller 70cm to 23cm DTV repeater 
Configure : : . 
For the other transmission parameters of constellation, code 
Demod Chip : IT9133BX vv Modulation Type: |DVB_T ~!| Device Type: 154 rate (FEC); guard interval & FFT, the “Normal” settings for 
SS aotena amateur DVB-T were used. See reference [1] for details. 
ill eo etal Hi-Des recommends using PID BLOCK Mode and only blocking 
a alli the null-packets with PID = Ox1FFF. — thus leave set as 
Constellation : QPSK v un BI ock”. 
IOC Addr: 038 . Code Rate : 1/2 v 
go) ae DC Calibration: This definitely needs to be loaded as it helps 
FFT mode : 2k v [ele C2: G3: 


the modulator to perform properly. Follow Hi-Des 
Onde @adme Ore | instructions. It was found that it only needed to be loaded 
PID: Ox TFS] | (ame) || MvMMationdatarete: 3.73Mipe once. It was then retained in the EEPROM. 


DCI: 0 =| OFS: |0 + 


Demod Chip PID Filter r 


Add Cex Load DC from Page 
(—  — I-Q Table: Again, this definitely needs to be loaded as it helps 
Sy the modulator to perform properly to achieve a good 
wstao: & 7 — 8 spectrum with minimal out of channel distortion products. We 


Fame! 2 — Read Write did find however, that it had to be reloaded every time the 
BR-101 was reconfigured. 
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The I-Q Table required is supplied by Hi-Des on the CD. It is 
labeled as: IQ _TBL_BR101V03.bin 


After you have entered all the necessary data for your 
desired operation, then click on the “Write EEPROM”. At this 
point you may then close out the program and remove the 
unit from your PC. Before using the BR-101, you must first 
reset the jumper J1 to the Normal Mode (J1 pins 2-3 
shorted). 


The table and photo on page 2 of the Hi-Des instructions 
shows the proper settings for the three pc board jumpers. 
The BR-101 is now ready for testing or operational use as a 
DTV Repeater. 


Repeater Test 


The first test was to see if it really functioned as a cross- 
band, 70cm to 23cm, repeater. A Hi-Des HV-100EH 
modulator was set on 441 MHz / 6 MHz bandwidth and input 
“live” HDMI, audio/video from a DVD player. 


A lot of attenuation on the output of the modulator was used 
to control the rf input to the BR-101. The rf output from the 
BR-101, was sent to a Hi-Des HV-120 receiver with an HDMI 
video monitor. A 30dB, SMA attenuator was used on the HV- 
120 receiver input. The receiver was set to 1243 MHz / 6 MHz 
bandwidth. Bottom Line - IT WORKED ! 


Dave, AH2AR, had expressed concern about whether the BR- 
101 would also work as a 70cm in-band repeater. He was 
worried that due to the very close proximity of the on board 
receiver and transmitter, there would be too much cross-talk 
for close in channels. The BR-101 was tested again, this time 
with rf input of 441/6 MHz and rf output of 423/6 MHz. 
Bottom Line —- IT AGAIN WORKED ! More specific details to 
follow. 
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DC Current 


Hi-Des’s spec. is 5Vdc @ 390mA. We measured 320mA when 
transmitting, 160mA in stand-by mode and 70mA in 
programming mode. 


Frequency Coverage 


Hi-Des specifies the receiver will cover from 50 to 950 MHz 
and the transmitter will cover from 50 to 950 MHz plus 1200 
to 1350 MHz. We tested this and found the receiver did work 
over this range. However, in the initial testing, there was a 
failure in the transmitter’s coverage. It worked from 50 up to 
880MHz and again for the amateur 23cm band. It would not 
work for the amateur 33cm band (900-928 MHz). After 
contacting Hi-Des, they supplied us with new firmware which 
resolved this problem. 


RF Output Power 


Hi-Des specifies the output power will be OdBm for 50-950 
MHz and -12dBm for the 1.2 GHz band. (Note: there are 
inconsistencies in this spec. between the web site and spec. 
sheet provided on the CD) The rf output power was measured 
using an HP-432A power meter with a model 8478B 
thermistor power head (0.01-18GHz). The BR-101 was set to 
6 MHz bandwidth and the internal attenuator to it’s highest 
output setting (i.e. Gain = +6dB). 


Frequency (MHz) 50 100 250 423 700 915 1243 1300 
Pout (dBm) 053) 22) 0.0) 2.0 2.0 -OLy oe 6.6 


Thus the unit was in spec. for the 50-950 region. It was 6dB 
stronger than spec. for the 23cm band. When the bandwidth 
was changed to 2 MHz, the rf output power remained 
essentially the same. At 1249 MHz, we measured -6.2dBm. 


The internal rf attenuator in the BR-101 was also spot 
checked using the HP power meter. 
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10:57:15 2019-11-05 ~< | 16:2 19-11-08 — | 
_49Ref -10.00 dBrn Avg 10 4Marker1 3.2000 MHz -40.40 dB 49. Ref -10.00 dm : = Att ____Marker1_ 1.2000 MHz -44.92 dB 
-29 Delta Marker 
1.200000 MHz 


-44,.92 dB 


Delta Marker ; -20 
3.200000 MHz 
-40.40 dB 


UserKey Set: System, 
20.000 MHz E 1.2¢ GHz Span 20.000 MHz 


-110 
Center Freq 1 Z Span 
3 2.0000s 30.000 kHz SWT 


RBW 3 <H2 VBW_) 100.00 kHz SWT 


The Hi-Des’s spec. is 0 to -15dB in 1dB steps. It was tested 
at settings of +6dB, O0dB & -4dB for a range of 10dB. The 
delta changes were quite accurate within 0.2dB. 


The Hi-Des spec. for spectrum shoulders is better than 40dB 
for the low band and better than 35dB for the 1.2 GHz band. 
Figs. 5 & 6 show the measured spectrums for 23cm outputs 
with 6 and 2 MHz bandwidths.. These were measured with 
the maximum rf output power setting. 


Spectrum Analyzer settings were per the ITU 
recommendations for measuring DVB-T signals. See W. 
Fischer, reference [2]. Center Frequency = center of channel, 
Span = 20 MHz, Resolution Bandwidth = 30 kHz, Video 


CQ-DATV 78 - December 2019 


Bandwidth = 300 kHz, Detector = RMS, Sweep = 2 seconds 
Spectrum shoulders are measured using markers at +200 
kHz beyond channel edge, i.e. 3.2 MHz from center 
frequency for a 6 MHz bandwidth. 


For 6 MHz bandwidth, the spectrum shoulders were measured 
at each frequency tested for rf power from 50 to 1300 MHz. 
In every case they were -38dB or better at 200 kHz beyond 
the channel edge. At every frequency tested the spectrums 
were essentially the same shape as seen in Fig. 5. It should 
be noted that there was always a peaking in the out of 
channel spectrum at +6 MHz from the center frequency. This 
was noted for both 6 and 2 MHz bandwidths. This peaking 
was typically about +3dB above the measurement at the 
channel edge. 
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Spectrum Spurious 


We did discover that the BR-101 does put out a very low level 
carrier when in the stand-by mode. It is at the center 
frequency and is -62dBm in amplitude and 10 kHz wide. 


Receiver Sensitivity 


The test setup consisted of using a Hi-Des HV-320E 
modulator with input “live” HDMI, audio/video from a DVD 
player. 


To minimize leakage and to be able to precisely control the rf 
test signal level, the modulator and DVD player were placed 
in another room. A long run of RG-58 cable was used to bring 
the rf signal to the test bench. An HP-432 power meter was 
used to measure the rf signal from the coax cable at the test 
bench. 


Two, 20dB, SMA attenuators along with a Weinschel, step 
attenuator (0-69dB, 1dB steps) were then used to geta 
known, extremely weak, rf signal into the BR-101 receiver. 
The rf output from the BR-101 was sent to a Hi-Des HV-120 
receiver driving an HDMI monitor. 

The modulator was set to transmit with “normal” amateur 
DVB-T digital parameters. They were: modulation = QPSK, 8 
K FFT, 5/6 code rate (i.e. FEC), 1/16 guard interval. The data 
rate was always set, per Hi-Des’ recommendation to be about 
80% of max. modulation data rate. For 6 MHz bandwidth, the 
data rate was set to 6 Mbps and resolution to 1080P. For 2 
MHz bandwidth, data rate was set to 1.8 Mbps and resolution 
to 480i. 


Sensitivity was defined to be the lowest level rf signal that 
gave solid, reliable, pictures with full motion and audio. 

Dropping the level one more dB resulted in freeze frames. 
Dropping one more GB and the picture totally disappeared. 
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Another good indicator was the on-board, green receiver LED 
which indicated receiver lock. It flickers with freeze framing 
and is solid green with a P5 picture. 


For 70cm repeater service, the ARRL’ band plan recommends 
the input be cable channel 60 (438-444 MHz) and the output 
be Ch 57 (420-426 MHz). Thus for 6 MHz bandwidth DTV, the 
center frequencies are 441 & 423 MHz. Thus the BR-101 
receiver frequency was set to 441 MHz. 


The first test was operating as a cross-band repeater with the 
output on 23cm (1243 MHz). The second test was as an in- 
band repeater with the output on 423 MHz. The measured 
sensitivities were: 


cross-band, 70cm to 23cm = -97dBm 
70cm in-band 441 to 423 = -97dBm 


Thus, the conclusion is there was no desensing when using 
the BR-101 as an in-band, 70cm, 6 MHz bandwidth, DVB-T 
repeater. The sensitivity values measured compared favorably 
with previous measurements on other DVB-T receivers [3]. 
These tests were then repeated using 2 MHz bandwidths for 
both input and output. For 6 MHz bandwidth we only used the 
standard 18 MHz split for a 70cm repeater. For 2 MHz 
bandwidth, we tested splits of 18, 12 and 6 MHz. The 
measured 2 MHz bandwidth sensitivities were: 


cross-band, 70cm to 23cm = -99dBm 
70cm in-band 441 to 423 = -100dBm 
70cm in-band 435 to 423 = -100dBm 
70cm in-band 433 to 423 = did not work 
70cm in-band 429 to 423 = did not work 


Thus a narrower, 12 MHz split is workable for 2 MHz 
bandwidths. It should also be noted that going to a lower 
bandwidth of 2 MHz buys us another 2 to 3dB in receiver 
sensitivity. 
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The BR-101 was also tested for 441, 2 MHz BW input with 
1243, 6 MHz BW output. This configuration would not work 


FCC ID & Timer 


The BR-101 does not have the ability to insert it’s own 
embedded “Service Name” which we are able to do with the 
Hi-Des HV-100 & HV-320 modulators. However, it does pass 
directly through on it’s transmitter output the embedded 
Service Name of the incoming DVB-T signal. So, if the input 
signal carries an amateur radio call sign as it’s service name, 
then the outgoing rf transmission from the BR-101 is 
automatically identified with that same call sign. 


The Hi-Des instruction manual has a separate section on “Call 
Sign”. (section 7, pp. 18-19). It is not very informative. What 
the BR-101 is capable of doing is attaching a sign-off trailer 
at the termination of an incoming DVB-T signal. The trailer 
can consist of only a few video frames with your repeater’s 
call sign. You need to create your own video file. See 
Appendix. A timer is started when the incoming signal drops. 
At the end of the designated Period, the transmitter is then 
turned off. 


To use this feature, see Fig. 3, the left “start-up” screen. 


Click on the “Set Call Sign” button. This brings up the screen 
shown in Fig. 7. To activate this feature, check the “Call Sign 
Enable” box. Note, if this box is unchecked, then the 
transmitter will never turn off, even when there is no 
incoming signal. 


Set the desired duration of the trailer in the period box. It is 
recommended that you set the New PID as shown to 0x641 
and the Call Sign Origin PID to 0x1011. For the box “Call 
Sign” you need to tell the program where on your computer 
to find the video file with your call sign. The blue outlined box 
allows you to browse your computer to find this file. 
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a Set Call Sign — 4 


Call Sign Enable 


Call Sign Setting 


New PID: 03641 > Period(sec)60 = 


Call Sign Origin PID - 010114 


Call Sign : 


Fig. 7 DTV Bridge Controller — screen for setting Call 
Sign (top) & Hi-Des’ CallSign.ts file (bottom) 
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Hi-Des includes on the CD a sample video file. It is called 
“CallSign.ts” It is a simple color bar display with no text on it. 
We suggest you use it first to verify you can make it work. 
Then create your own call sign video screen. See the 
Appendix for instructions from Hi-Des on how to create your 
own call sign video screen as an h264.ts file. 


When we first tested this feature with the old 2015 firmware, 
the trailer and time out timer worked, but the video call sign 
was not displayed. Now with the new firmware, the feature 
does work with H.264 DVB-T transmissions. 


Repeater Service 


Jim, KH6HTV, has previously written a couple of articles about 
DTV Repeaters, both in QST [4] and as the application note, 
AN-23 [5]. Where these showed using a separate Hi-Des 
receiver and modulator connected with an HDMI cable, they 
could certainly be simply replaced by the BR-101. The very 
low, OdBm, rf output power from the BR-101, if used alone 
would only allow for a DVB-T repeater covering a very small 
service area. For wider area coverage, one needs to add an rf 
linear power amplifier to the transmitter. 


A cross-band, 70cm to 23cm repeater would be extremely 
simple to implement with the BR-101, even on the fly as a 
temporary repeater. Just connect two separate antennas and 
you are up and running. 


An alternative cross band arrangement is to use a single, 
dual-band (70cm/23cm) antenna along with a duplexer. Good 
tri-band (2m/70cm/23cm) antennas suggested for this would 
be either the Diamond X-6000 base station antenna or the 
Diamond NR-2000, mobile antenna along with the Diamond 
MX-3000 triplexer (2m/70cm/23cm) [6]. 


An in-band, 70cm, DVB-T repeater is also possible. However, 
more rf engineering will be required due to the necessity of 
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keeping the transmitter power out of the receiver with the 
narrow channel spacing, especially when using rf linear power 
amplifiers. Good sharp cut-off, band-pass, channel filters with 
two separate 70cm antennas or a good ATV duplexer with a 
single 70cm antenna will be required. 
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Appendix 


Instructions from Hi-Des - How to Create a Call Sign .TS 
Video Image from Calvin Yang 


7. Prepare image files with your call sign 


a. The image files must be in JPEG format, resolution in 
640x480. 
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b. The image files should be named sequentially as 
callsign_01, callsign_02, 
callsign_03,callsign_04.... 
c. The file number determines the final output TS file size 
d. The file size must be limited to under 20 Kilo-Bytes(KB). 


8. Use any one of many video applications to create a .ts file 
from your .jpg images. 


9. Find the output file “callsign.TS” 


10. Use BR-101 tool to program the callsign TS file to BR- 
101, refer to Chapter 8 of BR-101 installation guide. 


11. Note: remember to change the “CallSign Original PID” to 
0x1011 in the tool. 
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TV Amateur is a German Language ATV Magazine. It is 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 
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CQ-DATV Christmas 


Written by Trevor Brown G8CIJS 


Christmas does have a habit of creeping up on you when you 
least expect it, even though it happens on the same date 
every year. We launched CQ-DATV 1 with some advice for 
filming the family at these festive events and although most 
of the advice is still good, it’s a good time to dust off the 
article and add some new advice for getting the most out of 
filming, not just at Christmas, but at any family gathering. 


I still have the Samsung NX500 I owned when CQ-DATV 1 
came out and I still think it’s a very good value for money 
camera both for stills and filming videos. Yes, had the budget 
been bigger I would have looked at a full frame camera, 
probably one of the Sony range, as I like small body 
cameras. 


I have complaints - it crops on high resolution video filming 
which annoys me as I like the lens to produce wide angle 
pictures to improve camera work when moving the camera on 
shot, such as walking shots. It’s also impossible to turn the 
auto focus off in video filming mode. I have a lens adaptor so 
I can use my old Olympus OM1 lenses, they then become 
manual lenses, when fitted on the Samsung, so I can stop it 
moving focus, I just lose auto exposure. 


It's also a brilliant stills camera and able to shoot RAW 
images which can be worked on in Photoshop. There was 
initially a problem getting Photoshop to accept the images as 
there is apparently no standard for RAW images. One of the 
advantages to a legal copy is free updates which solved the 
problem (thanks Adobe). 


The Samsung will shoot at some very high resolution and 
uses H265 coding to compresses the data in order to get it 
onto a memory card. 
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Not every editing solution will cope with H265, so I use 
Pavtube to transcode it. Its not free software but it was under 
£20 and when I changed the PC, I thought I would have to 
replace it with a new copy as the password is long gone. The 
software company were surprisingly helpful and supplied a 
new password FOC. Pleased I did business with such a helpful 
company. 


Before the Samsung I had a Cannon S95 it still works and out 
performs the family camcorder, so the advice from CQ-DATV 
1 still holds up and bridge cameras (stills cameras that also 
film in movie mode) are still my favourite and represent good 
value for money. The Cannon still appears on e-Bay, just be 
careful if you turn it on by accident, the lens extends and if 
impeded will damage it, I.E. don’t put it in your pocket. 


Back in CQ-DATV 1 I recommended having the lens on its 
widest setting and using a good stable tripod so that you 
don’t spend all of the time holding the camera, that advice 
still holds, but keep the tripod low, eye level is more 
attractive than the top of head shots, but beware of 
obstructions, which are much more prevalent at this level. 
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Check that you have a fully charged battery and plenty of 
room on the memory card. If you are using the sound on the 
camera remember the person holding it or persons near to 
the camera it will be very dominant, so keep quiet near the 
camera unless you want your voice to dominate the shoot. 


The higher resolution of the Samsung does allow the camera 
to be used portrait and cut into two pictures in edit. So, we 
could have a child sat on an adult’s knee and get reaction 
shots from both the adult and child and cut between them in 
the edit. Unfortunately the Canon S95 did suffer a little using 
this technique. 


I also talked about mixed colour temperature lighting, 
assuming your subjects have delayed opening presents until 
the day light is coming through the window, if not you might 
be shooting fully under artificial light and the camera will 
need colour balancing accordingly. 


Other advice was do not shoot the whole scene from a single 
camera position as it starts to look like CCTV, but a locked off 
sequence of an adult assembling one of the more complex 
presents can be given the time lapse treatment in post 
production and always adds to the event. 


If a bike is involved or pedal car, when you have filmed its 
first outing try to recreat some of the passage with the 
camera in a position that will deliver POV shots (Point Of 
View), they really do add to the first bike ride, so think of a 
camera mount in advance of the event so these can easily be 
replicated after the shoot. Filming them on a different day 
rarely works in the UK as the weather will almost certainly be 
different. 


It’s not all about the children. It’s often-party time or dinner 
guests from the family or extended family and a wide tripod 
shot of the dinner table can often be given the camera trick 
treatment E.G. edit together clips of the table and guest(s) 
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taking their place, so every mix adds another person to the 
table. Just make sure the camera is positioned so it does not 
get knocked and spoil the effect. 


Editing it all together comes down to software and that is 
always changing, there is still lots of free software to 
experiment with, most of it is cut down versions of software 
they would like to sell you the full version of and you need to 
be wary of software that will introduce watermarks. I have 
put three links at the end to usable cut-downs, but ones that 
do not watermark the result. 


A word of warning, simple cuts and mixes to join your clips 
together are nearly always the way to go, pictures that zoom 
off with the next clip appearing as a spinning ball and 
unfolding across the screen, never look attractive, but I am 
sure there will be effects that do work, just use them 


sparingly. 

Finally check the web for free animations that can be used for 
titles, there will be lots you can buy, but there are often free 
one’s to be found too. 

If you go down the Davinci 16 route you need to download it 
now and start practising now. It is complex but rewarding, 
but only once you can drive it. 
https://fxhome.com/hitfilm-express 

http://www. videosoftdev.com/ 


https://www. blackmagicdesign.com/products/davinciresolve/ 


WELL READ THE WORLD OVER 


ces CQ-DAT\V see 
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Written by John Gebuhr - WBOCMC 
Reprinted from Boulder Amateur Television Club TV 
Repeater's REPEATER November, 2019 by kind permission 


I built one for our ATV repeater about two years ago. It has 
had good service with only one failure. One of the 5.6pF caps 
blew up and dropped the power and linearity by quite a bit. I 
chalk it up to “infant mortality” of the cap. 


The amp will do 300 Watts CW but to maintain good linearity 
I’m running it at 200 Watts sync power. Sync clips pretty well 
at 250-300 watts. 


The device will do 400 watts but it needs the full 50 volts and 
a bit more drive. Gain of the amp is 28 dB and efficiency 
about 50%. It uses an MRF6VP3450H transistor using the 
layout recommended by the manufacturer. 


It was originally a Motorola device but others now also make 
it, NXP, for one. DC components are per the manufacturers 
values. Those in the RF sections differ for the lower frequency 
in both placement and values. 


For the input: C1, C2 are 27pf, C3 is a 3-18pf trimmer, C4 is 
a 25pf trimmer moved as close to the gates as possible. The 
two are somewhat inter- dependent so I kept them variable. 


All else is per the Mfr. For the output: C5 and C6 not used, C7 
and 8 are an uncased mica of 25pf as are C9 and 10, case on 
drain Cu, tab to balun. C11 and 12 not used. C13 and 14 are 
12pf and are located exactly midway along the ground copper 
to the left of C13 and 14 as shown by mfr. C22 and 23 are 
BODE. 


There are 2 330pf caps where the drain lead goes around the 
corner at the end of the straight section from the supply and 
the left corner of the ground copper, one on either side of the 
+line to ground. 


All chip caps must be hi-Q, low loss and able to operate in a 
50 volt DC system. See diagram below. ATC recommended. 
Values are for 421.250 MHz, some are slightly less for 
434.000. 


Other than the one cap failure it has been in ICAS for over 
two years. Circuit board is Rogers 4003C 1e/1e 0320. 


It is a good idea to use a 2 or 3dB attenuator on the input to 
keep any back feed from damaging the exciter. ’2 a watt or 
so will drive it to 250 watts. 


SERG ELECTRIC 
SALT LAKE CITY UT 
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For the power supply I used a 36volt and 10 volt secondary 
with a split primary (useful if one wants to run it on 240VAC). 
The 36volt should have at least 10A capacity, the 10 volt at 
least 2A. 


Other parts are: 35A full wave bridge rectifier, 6 18000 
microfarad/63 volt electrolytics, 4 10000 microfarad/at least 
16volts, 7805 TO220 regulator, 8 amp fuse and holder, power 
switch and whatever indicators you may want. 


STBY voltage is about 52 volts, TX is 48. 12.5 and 11 if the 
12 volts runs the exciter. 


I had two of the transformers but they must have been less 
than 10 A because one on the original model got rather warm 
under continuous operation. Paralleling the two, they run 
cool. 


The meters came from M P Jones for $3 each. They draw 
about 10-15 ma from the source. Drain current meter came 
from the junk box. 


CINOR Wamog 


Close up of amp 
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Top: Front of amp in transmit with color bars(2% A) 
Bottom: Amp in STBY with exciter & coffee warmer 
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Top: Top of exciter, original prototype on 434 MHz 
Bottom: Front of exciter, audio & FM mod circuits in box 
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Figure 3a. MRF6VP34S0HR6(HSR6) Test Circuit Component Layout — Bottom 


MRF6VP3450HR6 MRF6VP3450HR5 MRF6VP3450HSR6 MRF6VP3450HSRS 


MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


eer tt details & oe. Me to www. Pad latent 
ito 248010 i$ 


= Na; Ser PTE-AISAL 
| ay hebet Sas 


(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 


RF Device Data 
6 Freescale Semiconductor 
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One from the Vault 


First published in issue 40 
Great Cow Basic Compiler Quick Overview 
Mike Stevens G7GTN 


I was recently looking for a Microcontroller software compiler 
solution that had a robust set of commands and additional 
libraries but with a free cost. I found an excellent solution in 
the form of Great Cow Basic. 


If we can ignore the somewhat strange choice of name for a 
moment we get some really excellent software that can 
target both the PIC and AVR Microcontroller range of 
processors that we are already quite familiar with in our 
project designs. On the PIC side we can go up to the 18F 
range, at present not sure on any expansion plans the author 
& developers might have for higher end devices such as 24F, 
32F or dsPIC. 
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I suspect very radical & significant changes would need to be 
in place within the compiler code to see this actually any time 
soon. 


You can download this totally free package from 
http://gcbasic.sourceforge.net/ 

Installation was as simple as unpacking the ZIP file in to a 
directory of your choice. 


Of course many will see this as a kind of cop-out when we 
should be programming at the assembler level. This is basic 
(no pun intended) and allows quick proof of concept things to 
be very easily put together. 


To me the biggest benefit is the ability for others to take 
some source I have written and re purpose and then compile 
freely without having to reach into your wallet and purchase 
sometimes very expensive software or struggle with some 
unfamiliar language that makes you have to go through a 
learning process to make even minor changes you wish the 
original author had actually thought of. 


I fully recommend that others also download this software 
and see what you can then go and create. A very friendly 
support forum is also run where help and advice is freely 

available to get you over any programming issues on your 
own particular project. 


I have a simple TV Testcard control project with the magazine 
editor to show a practical usage example of this software in a 
practical context. I will certainly be making more use of this 
for additional projects in the future and believe is worth you 
exploring for yourself. Remember you can target over 900 
devices from the PIC & Atmel range using the exact same 
compiler — so sure to be something for everyone. 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 


off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


Followed all over the world 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


Issue.79-. 
January. 
2020. 


ISSN 2059-2191 Join our mailing list. 


smal 


Want to be notified when issues of CQ-DATV are published? 
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Editorial 


Welcome to 2020. The ghosts of Christmas Past Present and 
Future are behind us now and we all hope the guy on the 
step ladder adjusting his aerial has also made it into 2020. 


What is to come in 2020? There will be 12 more issues of CQ- 
DATV magazine, starting with this one issue 79. 

We have all the news and articles, not only from the usual 
suspects, but also from some new contributors as well, who 
have taken the plunge and submitted copy. I cannot stress 
how much work goes into CQ-DATV and how important is for 
everyone to take the opportunity share their activities with 
our readers. Please don’t just leave it all to someone else! 
This is your magazine and will only survive if you contribute. 


This issue starts with Jim Andrews KH6HTV who is looking at 
5cm ATV, its potential and measurements of any possible RFI 
problems there may be hiding in the shadows. 


For those of you not aiming as high as 5cm Trevor has 
written Part 12 of his GVG mixer control panel and is looking 
at the secondary panel which provides the wipe selectors and 
the LED displays that sets the duration of auto wipes, fades 
and cross mixes. Trevor has put some video on our Facebook 
page that shows the auto transition and the control over the 
duration as set by the 7 segment display and the latest 
source code, GVG12, is available for download from 
https://www.cq-datv.mobi/downloads.php. 


Mike Stevens G7GTN has been looking at Vmix with a view to 
externally controlling this popular software without the price 
tag that goes with commercial control surfaces. Mike has 
designed a PCB to deliver this interface and a small sample 
batch is away being etched. Mike has high hopes for the new 
PCB which will be able to drive Vmix from a home 
constructed control surface and even possibly Trevor’s GVG 
panel. Fingers crossed, this could have an interesting future. 
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Don Nelson NOYE is looking at 5.6GHz. Don’s kit consists of 
ADF4351 frequency synthesiser, Frequency West brick 6 GHz 
LO, diode mixer, amplifier & PIN modulator (1kHz square 
wave). A 13-inch dish with two different feeds. One feed is a 
home brew dipole element with a back-splash plate one 
quarter wave behind the driven element. The second feed is a 
WAS5VJB log periodic antenna. 


Mike Collis WA6SVT is investigating microwave activity in 
Arizona, California and Nevada. There is some impressive 
hardware running here with the largest linked repeater 
system in the south-western state with seven linked 
repeaters and three linked ATV repeaters. 

Don NOYE has also reported a failure of his 10GHz dish feed. 
I won't spoil the story, but there is a happy ending to this sad 
tale of woe. 


Trevor has started a new series of articles to mark the start 
of the new decade by winding the clock back 50 years to see 
what happened in the same decade 50 years ago. In this 
issue Trevor is reviewing Intel’s first commercially available 
CPU the 4004 and the development through to the Z80 and 
the impact this new technology had on professional 
television. 


Ian has chipped in to remind everyone that in the middle of 
all the development the 6502 was also born, so the 1970's 
was the age of the Micro Processor. Trevor is planning to look 
at the humble VCR in the next issue, which was also born in 
the 70’s. 


Continued on page 4... 
Please note: articles in this magazine are provided 


with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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News and World Round-up 


DATV-Express Project 
Ken W6HHC reports 


Art WA8RMC reported that he receives orders and ships units 
for MiniTiouner-Express receiver/analyzers at a rate of about 
about 2 units / week. Current inventory is about 50 units. 


See www.DATV-Express.com for ordering details (see the 
ORDER A PRODUCT page). The price is US$75 + shipping for 
a fully assembled/tested unit. All shipping is from the US. 


Ken W6HHC reported that the Yahoo Group DigitalATV will be 
relocating to groups.io facilities/hosting in December. 


Ken explained that the capabilities of the old Yahoo Group 
site was being reduced to only provide an “e-mail reflector 
function” (without allowing any attachments or archiving). 
More details will follow. Co-moderator Mark WB6QZB is 
heading up the move to groups.io. 


Art WA8RMC also reported that the DATV-Express.com site 
was down for several days in November, because the hosting 


company was attacked by “ransomware”. All is working again. 


Finally, Art is looking into designing a new DATV receiver that 
will receive DVB-S, DVB-S2 and DVB-T protocols. He has 
found a low cost receiver module that will receive both DVB- 
S, DVB-S2 and DVB-T. “All” that is needed is to add a printed 
circuit board and add some software. 


The board is envisioned to run on a RaspberryPI. Art can 
finish the hardware board design and board production. What 
is really needed is a software designer for the software side 
of the DATV receiver. 
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A lot of existing software code can be offered to act as 
“models” for the new code. Is anyone out there interested in 
joining in on this project?? Please contact the project team. 


Project speed set to slow...de Ken W6HHC 


Yahoo now Boo Hoo!! yaN007 


We have been advised by Yahoo that public groups will no 
longer exist. 


The following is an extract from their email:- 


The following changes were made since our last 
communication: 


e Users can now only join a Yahoo Group through an invite or 
group request approval by the Group Moderator. 


e New Groups can't be public. They can only be private (not 
listed in Groups directory, membership by invitation only) or 
restricted (listed in Groups directory, membership requests 
must be approved by a Group Moderator). 

e Members must share all content via email, and can no 
longer upload or host new content on the Yahoo Groups 
website itself. 


The following changes will be made on December 14, 2019: 
e Public groups will no longer exist. All existing public Groups 
will become restricted Groups that require Group Moderator 
approval to join. 

e Any content that was previously uploaded via the website 
will be removed. 


We would advise all people interested to use our Facebook 
pages instead. 


How NOT to adjust your aerials! Editorial continued... 


One from the Vault looks back at CQ-DATV issue 8 and is 
Ken Kochechy W6HCC looking at hand soldering surface 
mount devices 


From everyone at CQ-DATV can we wish you a happy new 
year and assure you our team is all geared up to produce 
another 12 issues in this coming year starting with this issue 
(CQ-DATV 79). 


They will all be available as free downloads along with all the 
back issues via the CQ-DATV online library. You can also 
download the CQ-DATV omnibus which contains every issue 
so far in one download. The library is also home to the 
several TV handbooks which although dated are still worth 
reading. A cumulative of all articles and authors is also 
available. 


We would also like to welcome you to our Facebook site 
https://www. facebook.com/groups/2858071 74898375 
where we can discuss anything ATV related just press the 
join button, everyone is welcome. 


For now, just sit back and enjoy CQ-DATV 79 


Source: Boulder Amateur Television Club TV Repeater's 
REPEATER 


WELL READ THE WORLD, OVER 


ees CQ)-DATV ces 
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5 cm Band Spectrum Analysis 


Written by Jim Andrews, KH6HTV 


As part of a potential project to put amateur DTV on the 5cm 
band, I first performed some measurements of what potential 
RFI I might encounter. 


5 cm Ham TV Frequencies 


The 5 cm amateur radio band covers from 5.65 to 5.925 GHz. 
The ARRL band plan allows wide-band modes ( > 1 MHz 
bandwidth ) in two, 75 MHz, segments: 5.675 to5.75 GHz 
and 5.85 to 5.925 GHz. It should be noted that this is 
another band shared with unlicensed, ISM transmitters. The 
ISM band is from 5.725 to 5.875 GHz. The 5.8 GHz band is 
not quite as heavily used by unlicensed Wi-Fi, etc. as the 2.4 
GHz band. However, this will not last long and it may soon be 
another “junk” band, lost to radio amateurs, if not already. To 
avoid 5.8 GHz Wi-Fi, we should probably first put our TV 
operations in the 50 MHz segments of 5.675 to 5.725 GHz or 
5.875 to 5.925 GHz. I have purchased some inexpensive, 
import, FM-TV transmitters for the 5.8 GHz band and found 
they were using frequencies from 5.645 up to 5.945 GHz. aot 
They included the following frequencies which fall in the t \. — 2 


amateur band at 5.665, 5.685, 5.705, 5.885 and 5.905 GHz. ae = : 

~ 2 = = 
I propose we channelize the lower 5.675-5.725 segment into amplifier feeding an Anzac 4-18GHz diode mixer. The LO for 
6 MHz channels as follows: Ch 5cm-1 = 5675-5681, fc = the mixer was a Frequency West brick running at 6.092GHz. 
5678MHz Ch 5cm-2 = 5681-5687, fc = 5684MHz, etc. The IF output from the mixer went to my Rigol DSA-815, 
So, all things considered, my first choice for experimenting 1.5GHz, Spectrum Analyzer. 


with DTV at 5 cm would be 5cm-1 at 5678 MHz. Will it work? 
I have a good view of the city of Boulder from the window of 


To first determine what background RFI exists on the 5cm my ham shack. The city is about 5 miles to the west with 
band, I set up an experimental receiver with a spectrum empty open space prairie between us. I placed the antenna 
analyzer to monitor the band. I used an L-Com, 5.8GHz, BBQ looking out the window towards Boulder to see what, if any, 
grill antenna (23dBi) with horizontal polarization. I feed this RFI I would be able to detect on the 5cm band. 

to a lash-up receiver consisting of an Avantek, 4-8GHz, 13dB Unfortunately, I found it!!! 
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Looking at the lower sideband from the mixer 0 MHz (left 
side) on the analyzer display was thus 6092MHz while 1.5GHz 
(right side) on the analyzer display was 4592MHz. This first 
measurement shown above was doing the full 1.5GHz sweep 
from 6.1 down to 4.6GHz with the analyzer put in the Peak 
Hold mode and allowed to run for a 1/2 hour. Yellow trace is 
the peak hold result. Magenta trace is the system noise level 
with the antenna disconnected and a 50 Q termination on the 
receiver input. Cyan trace is one single sweep. The vertical 
scale in each plot is 10dB/div. (Note: Some of what is being 
seen could also be upper-sideband from 6.1 to 7.6GHz as 
there was no 5.8GHz band- pass filter used, except for the 
selectivity of the antenna.) 


‘id ae Vy bw ry Jw hys wn Uli Aye Wr im All ih PY f f ris May aly Jn bi a ann aA nt 


The 2ed measurement was then to see what RFI was in the 
desired 5cm ATV band. In the photos, the center frequency is 
5717 MHz. The span is 100 MHz covering from 5767(left) to 
5667(right). The yellow trace is again the Peak Hold for a 
duration of 1/2 hour. The magenta trace is the system noise 
level. 


CQ-DATV 79 - January 2020 


ud ier vy Ai ne say Ws iwins Ji lg WA rey ats | dunia Si hid cod cau ae Dab el Ma 


Needless to say, I was dismayed at what I saw. So, my next 
measurement was to repeat this, but only do the Peak Hold 
for a short duration of about one minute. This was more 
encouraging, because the signals were not always there. The 
last measurement was to narrow in the sweep and only look 
at ATV channel 5cm-1 (5678 MHz). see below photo. The 
signals captured on the 1 hour acquisition are fortunately not 


always present. 
-94} 


-104) 


“nie mt il Shereersnrtebrerere Ae 


We will encounter RFI in the 5cm band to our ATV 
transmissions. But they should be intermittent and not be a 
permanent problem. However, we will need to chose our 
operating frequency carefully. Now our next project is to 
actually go out in the field with 5cm DTV gear and see what 
we can accomplish (winter weather permitting!). 
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5 cm Comments from Bill, KORZ: The narrow band portion 


of the 5 cm band is the 2 MHz slot from 5759 to 5761 MHz. 
The center portion 5760 to 5760.1 is dedicated to EME 
activity. Bill said “The 5 GHz amateur band, particularly 
5760.1 is a loss for any future DX SSB activity here. The S 
meter is constantly pulsing S9 to 20 dB over S9 depending on 
where my dish is pointed.” 4 


| 


All Mah aul ia inh Au VY 


MiniTiouner-Express EP 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer isi 


wore daty-express com 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


—S=—_ 


rr 


at nidarapts sh Wrenn hal me 
5cm SSB band - center = 5760 MHz, 2 MHz span 


mi HA i 


Ml 5 AA Atl al anew alae Diulll | 


After receiving Bill’s comments, I then used my 5cm receiver For details & ordering go to www.DATV-Express.com 

and spectrum analyzer to see what RFI in the SSB band I got TE HeNTOUN 08 Ree eArbir OVE? 144 rt 2450 ME Sri A/ fr Meuron 
with my antenna. The above plot is looking at the SSB band eee nae) uae MiniTioune@! a woaee vo 
from 5761 (left side) to 5759 (right side). Center frequency is one) i 
5760MHz. This is Peak Hold for a 1 hour acquisition time. 


sh3125 | 12660 Mee] Frequency (kHz) _Sean strategy 
rem em Freq asked: 1260000kHz Freq set 1268004 kHz ; 
sh4167_| 1268 Mee | 


nwt 7 
nasa 10 Freq —> [ 1268028 ki 

sh2s0_| 437 MHz | —-- 

_shi1000 | 437 taste] 


SR22000| 432ve MHs | 
Low SA DVB mode 
ove-s 


Furce2s | 00088 
a fy 


Raspbeny? | 


Bill’s antenna is in a much higher location than mine. Bill lives 
on the top of Davidson Mesa with a commanding, almost 360 
degree view. Plus his 5cm dish antenna is located on the top 
of his tower with a rotator. 


dapt : 
onan 

Statien WORUT I 

OVES 

rowider wernt 

Codec : Viipeg2 + MPA 


photo 


£750: 74 Equa Noise 


Re-publication of CQ-DATV magazine material is encouraged 
as long as source credit is properly given. 


| i 
|reC 34 Q 


s@@eC0 
. o e 5 5 " . OcCoriee sR GOPFull AFPw-4odm S/NMER 23dB Constellations \Gyter wevd: 101992 

Exception: Reprinted by permission” material must have (MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 

the original publisher’s/authors permission. at WA8RMC QTH 15 miles away). 
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Grass Valley Mixer Conversions - Part 12 


Written By Trevor Brown G8CJS 
In this issue I would like to 
start by looking at the 
secondary control panel 
module. That’s the small PCB 
at the top of the panel with 
the wipe buttons and the 4 
small 7 segment displays. I 
don’t have a circuit of this 
PCB, so I am flying a little 
blind. The PCB is connected to the main PCB by connector J1. 
So the first thing is to map in the buttons and produce a 
larger button map than previously published. 


Port 4 BSO BS1 BS2 BS4 BSS 


reac 


| 223 


191 FTB SELECT 


COPY FRAMES 2 


FRAMES 3 


FRAMES 1 KEY DEL EDITOR 


SELECT ENABLE 


The Button Map 


These were mapped via software routines that I have not 
shown as all we are really interested in the results they 
produced. The four seven segments were also mapped via a 
short software routine that I have called 'External Timer’ and 
this I have documented. 
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The chip that drives the display is a custom one so there was 
no data available on the internet. The display driver is driven 
by a single 8-bit data word that uses DO to D2 to select which 
of the four displays we wish to manipulate and the rest of the 
8-bit word is the data to select what the selected display 
illuminates. This composite word is put on the data bus and 
then stored by setting “display clock” low and then high 
again. Display clock is a line out of the original CPU and is 
now replaced by a PCF 8574 called Port1 or control. The 
experimental software has a “for next loop” that cycles 
through various options and uses the wlog function to put the 
value of et (External Timer) (phone home? ed) in the in the 
editor display panel. 


for et =O to 255 
i2c.begin PRT4 
i2c.write et 
i2c.end 
i2c.begin PRT1 
i2c.write ck 
i2c.end 
i2c.begin PRT1 
i2c.write tristate 
i2c.end 
wlog disply 
pause 2000 
next et 


‘data port’ 


‘Control port’ 
‘ck low 


‘Control port’ 
‘CK high 


External Timer - experimental software to demonstrate the 
display options the resultant video is on the CQ-DATV 
Facebook. This is not part of the programme but might be 
useful if you wish to explore this part of the GVG panel. 


We next need to decode the three buttons below the seven 
segment displays that are used to advance each individual 
display. I have ignored the first of the displays as there is no 
button to control it and a 999 frame duration mix seems 
more than enough. 
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The three button calls are 


If b=7 and e=127 then gosub sevenseg1 'frame one button 
pressed (line 140) rev 12 software 
If b=8 and e=191 then gosub sevenseg2 'frame one button 


pressed (line 141) 
If b=9 and e=191 then gosub sevenseg3 'frame one button 
pressed (line 142) : 


The b is the BS value along the top of the button map and 
the numbers are down the left hand side of the same map. 
The unusual number is the way we decode things in BASIC 
which uses decimal and would probably make more sense in 
hex. Now we go to subroutines at line 711, 727, 747 


let et = et + 8 
if et = 81 then let et = 1 
i2c.begin PRT4 ‘data port’ 
i2c.write et 
i2c.end 


i2c.begin PRT1 ‘Contol port’ 
i2c.write ck "ck low 
i2c.end 


i2c.begin PRT1 ‘Contol port’ 
i2c.write tristate " CK high 
i2c.end 

pause 400 

return 


sevenseg2: 


let et2 = et2 + 8 
if et2 = 82 then let et2 = 2 


i2c.begin PRT4 ‘data port’ 
i2c.write et2 
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i2c.end 


i2c.begin PRT1 ‘Contol port’ 
i2c.write ck 'CK low 
i2c.end 


i2c.begin PRT1 ‘Contol port’ 
i2c.write tristate " CK high 
i2c.end 

pause 400 

return 


sevenseg3: 


let et3 = et3 + 8 
if et3 = 83 then let et3 = 3 


i2c.begin PRT4 ‘data port' 
i2c.write et3 
i2c.end 


i2c.begin PRT1 ‘Contol port’ 
i2c.write ck ‘ck low 
i2c.end 


i2c.begin PRT1 ‘Contol port’ 
i2c.write tristate " CK high 
i2c.end 

pause 400 

return 


et, et2 and et3 are the values which appear in the seven 
segment displays. The first value, et, is multiplied by 100 the 
second column is multiplied by 10 and the last is left as units 
SO we Can pre-set any value between 0 and 999 as a mix 
duration. Mixduration (Line 764) is a subroutine to add the 
digits together to produce the necessary mix duration called 
durtotal. 
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Remember anything after the ‘ is a comment and has no 
bearing on the program 


mixduration: 
let dur= et/8*100-12.5 
let dur2 = et2/8*10-2.5 


let dur3 = et3/8 

let durtotal= dur+dur2+dur3 
wlog INT (durtotal) 

return 


Now we have a mix duration we need to start on the Auto 
Trans button. This should be a Mix or Wipe and should just be 
the same as pulling the T-Bar from end to end at a speed set 
by the durtotal adjusted to equal the correct number of 
frames. 


It would be nice if Fade to Black and DSK Mix could share the 
same duration. I suspect that originally these were 
independent durations as set by the three LED’s and the 
selector button below them. This function button selector and 
display are located to the right of the seven segment 
displays. 


I don’t want to waste processing power on these functions as 
I think there are far more important things to concentrate on. 
Lets keep these three functions locked to the same duration. 


The revised software called GVG12 has the Auto Trans Button 
re-vectored from the previous software and will illuminate for 
the duration of the mix and then the PST and PGM banks will 
behave as they do for the cut button eg the Auto Trans will 
illuminate to show a mix is in progress along with the T-bar 
limit lights, the PST and PGM will be locked. 


At the end of the transition the Auto Trans illumination will go 
out and the PGM selection will move to match the PST 
selection. 
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Start 
y 
Select Auto 
Trans Flow Chart For 
Y 
e e 
‘ Auto Transition 
Turn On Auto 
Trans Button 
Light 
y 
Read T-Bar 
Positi 
Soe Go Sub Cut to 
| syncupPSTand < 
’ y PGM 
Is T-Bar Increment T-Bar Is T-Bar 
Position 0 A™ Position at Mix Position 255 
Duration Speed 
N Turn Off Auto 
Ne —— } Trans Button 
ves Decrement T-Bar Light 
Is T-Bar ~ Position atMix  - y A 
Position 255 4 Duration Speed 
Is T-bar 
Nc Position 0 


N 
y 
LCD Error 
Message T-Bar 
Position 
| 


The revised software also has a Fade to Black. This brings up 
source 0 on the PST and then calls the Auto Transition 
routine. While Auto Transition is in progress the button lights 
as do the T-Bar limit lights. In addition to this, when Fade to 
Black is pressed, all these lamps light for the duration of the 
mix or Fade which is set by the three buttons under the 7 
segment displays. 


This routine is located at line 530 for revision 12 software 
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fade2black: 

if B=6 and e = 191 let s=s+1' turn on FTB lamp 
let B = 3 'set PST bank to O 'PST to black 

lete = 254 

gosub PSTlatch ' PST O 

gosub auto 

let s=s-1 ‘light off 

gosub strobes 

return 


for x = 1 to 255 ‘Step T- Bar down 

let Tbarpos = Tbarpos-1 'decrement T-Bar position 
let z= durtotal ‘value set by 7 segs 

dooo: 


let z=z-1 ‘Delay loop set by 7 segs 
if z > O then goto dooo 

next x ‘terminate T-Bar 

goto autotranoff ‘light off 


Software rev 12 also operates the illuminate Wipe and 

auto: positioner buttons on the sub panel. These do not at the 

let s=S+192 ‘arrow lights on moment have any attached I/O but could easily be connected 
let t=t+4 ‘auto trans light on to an I2C port address, lets leave that to a future edition. 
gosub strobet Like the button map the lamp latch map had to be revisited 
gosub strobes to control the inbuilt LED’s in wipe selector push buttons the 
revised Lamp map now looks like:- 

if Tbarpos = 255 then goto down 'virtual T-Bar down 
if Tbarpos = O then goto up _- ‘virtual T-Bar up 


The Global variable where the latch data is stored eg n tow and the GVG 
latch address to put the data to control the lamps with strobe routine 


T PORT 3 ] PORTS ] Port 3 ] PorT3 “PORTS | PORTS 7 PORTS | PORTS PORT 3 PORT 3 
autotranoff: S| cee ceil Pore pore tas Tachise | tacniss | tacnise | txcnisy | tornse | tatchise 
2 ord(decieal) soft co | soft soft co soft cop: soft co) soft co) soft co soft co; Soft Co Soft Co; 
if(tand4) <> Othenlett =t-4 ‘autotrans off Ral i tl ener iil Sl "sll ail 3 
a _ ° GM 8 KEY . KEY PST3 | B E t, 4 
if (s and 128) <> 0 then let s=s -128 ‘arrow lights off : | ever | ‘anol Fhe ine 
£ 2 PST4 KEY 4 KEY ASPECTON | PGMO | WIPE KEYON | BOARDER 

if (s and 64) <> O then let s=s -64 ‘arrow lights off 3 | ane — 

gosub strobes 3 4 PGM9 | Key? T LINEAR | Kev2 | pst2 | Ss | as T OUTLINE Positioner 

gosub strobet iS 8 7 psts | Keve 7 E-MEM | Nbkey | PGM1 MIX | Keys T NORMAL. 

gosub cut 8 on 
o 

return 3 16 PSTO Tram? | auto | Keva | esta | osx [erFEcT | EXTRUDE Editor 
z | SELECT ee Enable 
£ | 

up: 2 32 PST6 | PGmM4 | PsTPIN. | NBPGM | PGM2 ? | Key | EFFECTS Wipe 10 
a lamp SEND 

for Tbarpos = 0 to 254 ' step Tbar up 6 ia 

let Z= durtotal ‘value set in of, segs 2 64 PSTS | Pome | CHROMA | KEY O | Psto | UPPER | BKcp | prop 

doo: 5 | Key aa SHADOW 
) 

let z=z-1 ‘loop that steps through the 7 seg delay g |i maT ash aT — wes) COWR Tey ow | 

: : lamp uMIT GREEN BUS 

if z > O then goto doo a am RIGHT 

next Tbarpos ‘end of T-Bar loop The lamp saap for the miner : 


goto autotranoff ‘go to auto light off and arrow light off 


The routine to control these additional functions is also in 
down: GVG12 software. 
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Adding these extra lines of code does change the line 
numbers, so if you are following the routines in the last issue 
stick to the older version of the code! 


The new code has the I2C routines in a single subroutine that 
is called latchmanager. The software latches are given letters 
n to w, because you need to keep track of which buttons are 
illuminated on the panel and as said before it is not possible 
to read the GVG latches. So we can change the contents of 
the latch mirrors stored as variables that are declared a 
global in the software. Then by anding the latch value with 
the number on the left. Thus we can can manipulate the 
stored variable followed by a gosub to stroben through to 
strobew ie the last letter is the latch we need to update. 


My panel being a GVG 1000 might be slightly different to the 
100-110 in the naming of the buttons. I also have two 
buttons with non functioning lamps (DSK Cut and DSK Mix) 
so they are not in the map until I locate some lamps. If you 
want to experiment with the button lamps you can light any 
button on the panel providing you have its address (from the 
Lamp map). Insert the code into the do loop at line 96 . E.G. 


let s=8 gosub 
strobes 


This will light the mix light. The co-ordinates came from the 
lamp chart 8 and S are where the mix lamp is. Strobes will 
move the data into the s latch. So you can amend the above 
chart to match your panel should it be dissimilar mine. 

The software polls around the buttons, decides which one is 
pressed, goes to the variable, (n through to w) amends the 
data and sends the contents to the designated GVG hard 
latch. 


Remember sometimes we need to turn other lamps out at the 
same time. So for example PGM bank when a button is 
pressed we clear all the PGM lights (and they are not all in 
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the same latch), add the new button press and update the 
GVG latch using new latchmanger which is a subroutine and 
in tern called by a subroutine strobe+ the end letter of it is 
the latch we need to update. 


The analogi subroutine at line 663 (software version 12) 
reads the software. 


Analog2 at line 686 can be used to read any analogue device 
E.G. enter the device at line 689 which is at the present set 
to 00 and it will read the Joystick horizontal value. 


This can be displayed in the editor log panel as a scrolling 
value by editing line 96 which is set to ‘wlog analogpot and 
needs editing to wlog analogpot e.g. remove the ‘ and it is 
now active The address of any device is shown in the table 
line 47 to 60. This will work for the T-bar too, but will not 
read the T-bar in the AutoTrans. This loop does update the T- 
bar position, just you cannot read it outside the subroutine. 


This may or may not be a problem. Without some video 
hardware connected to the panel it is difficult to tell. 

The revised software also enables the Wipe selection buttons 
and has a push on push off for the positioner and reverse 
buttons. It really is starting to feel like a working GVG mixer! 
Just needs to connect to something that produces video. Yes 
I know the original crate did this but only for sources locked 
to the same SPG which is really so 80s. 


The revised GVG software is on the CQ-DATV download site 
https://cq-datv.mobi/downloads. php and is called GVG12. 


If you don’t have a panel all I can say is keep watching e-bay. 
They do turn up from time to time and cost around £50 
although they may be going up in value as they are a very 
adaptable device. They maybe from the 80’s and started with 
a composite crate and then GVG brought out a component 
crate. Both appear on e-bay from time to time. 
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The next development was from a company called Ross that 
brought out a digital mixer called the synergy 100 which was 
marketed with a crate only option that could be connected to 
the GVG 100/110/1000 panel. There have also been add-ons 
marketed to connect the panel to the Blackmagic ATEM and 
ATEM mini. Then I waded in and explored how it works and in 
doing so, I hope opened the door to others. I know Mike 
G7GTN is keen to produce an interface to the Vmix software 
that I know many of you use. 


Sorry to write all the code in BASIC but that came along and 
I was keen to explore the ESP micro. My first attempts were 
with ESP BASIC before I subsequently switched to Annex 
BASIC which is a big improvement. 


I have kept all the routines as simple as possible. I could 
condense the code but that would make it a little more 
difficult to follow. I have added more comments than I 
suspect you would find in any programme in a effort to 
encourage people to follow my work. 


I hope that this has been of interest. I will be working on 
better code and at the moment considering changing the 
hardware to the ESP32 module which now has an Annex 
BASIC available. If this happens I will continue with the I2 
interface, which I think is ideal for simple experimentations 
and that has been more than well documented in CQ-DATV 
and the I2C handbook in the CQ-DATV library. 


The code can be downloaded and viewed in notepad , but this 
will not show the line numbers (use Notepad++ and it does - 
Ed). If you download and use the fee Annex Basic editor you 

will see the line numbers which I hope makes this something 

that can be followed by everyone. 


Yes you might have to brush up on BASIC, but Annex is very 
friendly. If you do not understand a command, highlight it 
and press F2 for an explanation. 
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Useful links for Annex Basic 
https://www.esp8266.com/viewtopic. php ?f=39&t=19745 
https://sites. google.com/site/annexwifi/home 

Lino’s Vmix control panel 


https://www. youtube.com/watch ?v=/BawephM1dA 


Read:all over the world 


please join ouremail list;to be notified when a new,edition becomes available 
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Micro Corner - Ethernet VMIX Controller 


Experiment 


Written by Mike Stevens G7GTN 


Introduction 


Using VMIX as a video switching solution is a popular option 
for our small television shacks; the real versatility comes 
from being able to access external control systems. 
Commonly MIDI via USB is used such as on the actual VMIX 
Branded control panel (Figure 1). 


Basic Test Hardware 


The control processor I used on this test setup is a wemos D1 
ESP8266 module (mainly for additional code space as 
opposed to an Ardunio type board) this was put together on a 
breadboard to allow some code development to take place. 
One thing we need to make a note of is the Chip Select line 
from the W5500 module to the SPI Pins on the processor. The 
GPIO15 pin is one of the pins that have an effect on being 
able to programme our ESP8266 module. The Ri 4.7K 
resistor pulls this Chip Select Line low to allow uploading of 
code. You could equally just disconnect this pin via a jumper 
to do a code upload and then re-connect afterwards. The 
W5500 module and processor connection circuit as used for 
this experiment. 


Figure 1 


D1 RESET 
swi 
mm welt0S 


a a ar D1 MINI 


We can also control the PC Software using our known 
Ethernet networking protocol via an RJ45 jack. So here I 
have connected an Ethernet module based on the Wiznet 
W5500 integrated (10 - 100MB) controller device. These can 
be purchased from our usual auction type sites for around 
£3.50 as a dedicated SPI bus controlled module. YMIX ETHERNET EXPERIMENT - G7GTN 
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WS5500 ETHERNET 
MODULE 


MOUNTED 
UPSIDE DOWN 


VMIX Application programming Interface Di Mini Code 


The functions we use from our desktops can also be called For operation on our Network we require an IP address for 
from an interface via Ethernet. The first thing we need to do our Wiznet W5500 Module, the code is configured for DHCP 
is check the IP address that we have assigned to the VMIX operation from your router. 

software, this is found from the Settings Tab and then Web 

Controller. This is shown in (Figure 2) If this fails then a backup fixed IP address will be used. This 


HE Settings is hard coded as 192.168.0.177, which you can of course 


Enabled change if required. 


Port: |8088 


Next we include the IP address that was assigned and 
checked in (Figure 2) the last four digits of this address relate 
LL nln §~ to the Port Number used to communicate. 


Simply type it into the browser on that device 


Web Site Address: |http-//192.168.0.4:8088 


VMIX uses a series of Application Programming Interface (API 
for short) calls that define the function we wish to call. 


These are fully documented in the VMIX help document under 
the developer information section. Knowing we need both the 
VMIX IP number and also the port number, we can easily set 
up our own client Server using this information. 


Looking at the flowchart we can see this http post function in 
action, if this fails a Network Connection Error message is 
shown on the LCD and Serial Monitor. 


iisi i = 
me me 


Lon Er ror 
Het pate Error 
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Test Code Usage 


Using a serial monitor, either the Ardunio IDE built in one, or 
an option of your choice we can send numeric commands 
from (0-9) at 9600 baud rate to send our HTTP requests to 
VMIX. I have set up a few obvious options, which you can of 
course change in reference to the developer document. These 
are to prove that we can send commands via Ethernet and 
that VMIX does process them. Sending a 9 will restart the 
ESP8266 module. 


Looking at http packets with Wireshark 


Using some free to download Windows based software called 
Wireshark we can look at the traffic being sent from our 
ESP8266 and Wiznet W5500 Ethernet controller and 
responses sent back from VMIX. 


Conclusion 


Whilst this might seem like a slightly random project, with no 
real end goal in sight. We are quite in the opposite direction 
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moving forward. What we are working towards is a single PCB 
Solution to interface the GVG Switcher Panel conversion 
coding being conducted by Trevor G8CJS in his series of 
interesting articles. 


An interesting engineering project, both located in different 
Cities and using two different programming languages (Basic 
and C++) for the elements we are working on in isolation, 
with email and Skype to keep us on track. 


We have to be aware the GVG Switcher Panels are slightly 
tricky to obtain so a solution that can be used in other 
projects forms a part of our joint design thinking. If we 
generate a fairly multipurpose module that can be used for 
several different projects we are not tied in to one possibly 
specific project. 


Trevor has had the harder part of this project, decoding the 
original workings at TTL level and creating working code via 
I2C from his ongoing discoveries. 


An option now on the horizon has appeared in the form of a 
new Version of Annex Basic for the ESP32 range of modules, 
the author has now also added support for the W5500 wired 
Ethernet modules so opens up the way to create a full 
working development type board which can be coded still in 
our familiar ESP Basic or indeed C++ if we wish to change 
language. 


With the power of the VMIX API and what becomes 
reasonably simple hardware we can create our own custom 
but flexible controllers during 2020. 


The software, VMIX2.zip, is available from the CQ-DATV 
downloads site https://cq-datv.mobi/downloads.php 
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Web References 
https://www. wiznet.io/product-item/w5500/ 
https://www.vmix.com/ 


https://www.vmix.com/help19/index.htm?DeveloperAPI.html 


: Also available to, read on ISSUU 
https://www. wireshark.or 
Pale g https://issuu.com/cq-datv/docs 
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Written by Don Nelson, NOYE 


The test frequency was 5678 MHz. The source antenna was a 
13 inch dish with a log periodic antenna constructed ona 
circuit board and made by Kent Britain, WB5VJB, as the feed. 
The antenna test range was 70 feet. The source antenna was 
10 inches off the ground and the antenna under test were 61 
inches off the ground. 


The reference antenna for the test is a Radiowaves SP1-2/5 
dual band antenna that is 12 inches in diameter. The 
published gain for the lowest measured frequency of 5750 
MHz is 23.2 dBi. The gain for this antenna rose slightly at 
higher frequencies. Because the tests were run at 5678 MHz, 
the antenna gain for the test will be assumed to be 23.0 dBi. 


The antennas tested are in the table further on. The table has 
the antenna tested with the observed gain in dBi. The second 
column in the table has the measured antenna aperture in 
square inches. The next column shows the ratio of aperture 
to the Radiowaves antenna. That ratio then is shown as a 
number in dB. The final column computes what the tested 
antenna gain could be by adding the aperture ratio in dB to 
the gain of the reference antenna. 


The 13 inch dish had two different feeds tested. One feed was 
a home brew (HB) feed that was a driven dipole element with 
a back splash plate one quarter wave behind the driven 
element. The second feed was a WASVIJB log periodic 
antenna. The home brew feed was surprisingly close to the 
computed gain for the dish. Although the WA5VJB antenna 
feed came up a little short of the computed gain for the dish, 
it is a reasonable feed to use when another antenna may be 
needed. 
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The 20 inch dish antenna is a Dish Network 500 dish. This 
dish worked with two LNBs which says the surface is not a 
section of a parabola but some other shape that was 
designed to serve the two LNBs, and is less efficient per 
surface area than a parabolic surface. 


The first generation Dish Network dishes were 18 inch dishes 
with a single LNB and had a surface that is a section of a 
parabolic surface. This 20 inch dish is a later generation of 
Dish Network dish. 
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The height of the source antenna and the height of the 
antennas under test were adjusted for each test range fora 
satisfactory gain measurement. Interestingly these heights 
hi and h2, for the source antenna height and test antenna 
height were computed and did not compare with what 
actually was found to be needed on each antenna range test. 
The test frequency was 10368 MHz. The source antenna was 
a 17 dBi, waveguide horn. The standard gain, waveguide 
horn was a Narda 16.5 dBi gain antenna. This was the 
antenna used as a reference for the other antennas tested. 


The antennas test results are in the table on the next page. 


Dish Antennas: 13” dish with log-periodic feed 


rs 


Receive setup 


So thus in my opinion this is a dark horse as how to 
characterize it. The feed for this dish was a WA5VJB log 
periodic antenna. The gain is good and makes the dish an 
asset when another antenna is needed. 


10 GHz Antennas 

My 10 GHz antennas were compared. on two antenna ranges. 
The first was at close range of 29 feet separating the source 
antenna and the antennas under test. The second antenna 
range was over a distance of 70 feet that was long enough 
for the source antenna to be in the far field of the antennas 
under test. 
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The 20 inch dish is what requires a feed and was used for 5.6 
GHz. All computed gain numbers compare well to the 
observed gain with the exception of the 13 inch dish. This 
dish has a home brew feed which is not performing as well as 
it could/should. 


20” dish with log-periodic feed 


Antenna |Gain dBi| Aperture | Aperture | Ratioin | Computed 
Sq. Inches Ratio dB Gain dBi 


Ref Dish_| 23 | 113 |  - 
13 in HB 
13 in VJB 
20 in dish 


I have two Dish Network dishes. The 10 GHz dish is 18 inches 
and has a feed that housed the LNB and was modified to be 
just the feed by adding an SMA probe into the wave guide. 
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The antenna range testing was done in part to get a handle 
on how well the 13 inch dish and feed perform. The home 
brew horn antenna was only tested on the shorter range and 


so the measured gain may not be accurate (below what it 
may be). 


Antenna |Gain dBi|Aperture ‘alee Ratio | Computed 
Inches Ratio 


in dB Gain 


3. Quartal 2019 
EURG,- SFR6,50 US$ 6 


Editor’s Note: The pc board log-periodic antenna, less coax 
cable, can be purchased for $9 direct from Kent, WA5VJB. For 
more info, check out his web site for this and other 
microwave antennas, www.wa5vjb.com 
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TV Amateur is a German Language ATV Magazine. It is 
published 4 times a year and if you would like to 
subscribe go to http://agaf-ev.org/ 
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Amateur Television Network Microwave 


Band Use in Arizona, California & Nevada 


Written by Michael Collis WA6SVT 
Background 


Amateur Television Network (ATN) is a group of amateur 
television clubs (chapters) in many of the states within the 
United States. Most chapters have repeaters, many of them 
are linked via microwave. Most repeaters have an input or 
output within the microwave bands using both analog and 
digital modes. 


California - Nevada Link Map 


We have chapters in the following states: Alabama, Arizona, 
California (a north and a south chapter), Delaware, Florida, 
Georgia. Illi nois, Indiana, Kentucky, Missouri, Nevada, New 
Mexico and Ohio. 


Most of our chapters support public service to provide 
pictures during drills, disaster and large public events where 
crowd control is important to public safety officials. 

UHF and Microwave band usage 70 cm, 33 cm, 23 cm, 13 
cm, 9 cm, and 5 cm. Linking is primarily in the 13 cm, 9cm 
bands and 5 cm bands. VSB (filtered AM) analog and DVBT 
digital are the modes used as repeater inputs and outputs in 
the 70 cm, 33 cm and 23 cm bands and FM used in the 23 
Arizona Link Map cm and higher bands. 
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Most linking uses FM mode allowing up to 600 line resolution 
and no latency. 


Our largest linked repeater system is in the southwestern 
states with seven repeaters linked in Southern California and 
Nevada and Arizona with three linked ATV repeaters. 
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Arizona is currently building their microwave system towards 
California to join the California Nevada system. 


The image in the monitor is from Santiago Peak’s 5910 MHz 
FM output (omni) received at Jobs Peak 39 miles distance 
then relayed on 5737.5 MHz to Ord Mountain 41 miles 
distance. The image is then link to Mt. Potosi 103 miles 
distance on 2417.5 MHz to service Las Vegas. 
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Santiago Peak is the hub for the Southern California system. 
All of the non hub repeaters use the Santiago Peak 5910 MHz 
Oat Mt. Jobs Pk, and Snow Pk. transmit back to Santiago 
Peak on 2417.5 MHz and Mt. Wilson on 5712.5 MHz. Jobs 
covers the High DesertVictorville and Snow covers the Low 
Desert Palm Springs. 


Oat Mt. 8’ Link dish to Santiago Peak 


Oat Mountain has a 3380 MHz FM output with 100 watts ERP 
that has no QRM as compared to it’s older 919.25 MHz VSB 
output with 800 watts ERP due to part 15 and WiFi devices in 
the band. 


Oat Mountain picks up the Santiago Peak 5910 MHz FM and 
links back on 2417.5 MHz. 
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White Tank 5910 MHz Coverage Map 


Another link at Oxnard relay’s Oat’s 3380 MHz to Santa 
Barbara on a dedicated point to point 5910 MHz link. 

ATN’s Arizona chapter has a 5910 MHz FM out put on White 
Tank Mountain that covers the Phoenix area and west half 
way to California. 


Our Mesa ATV repeater in the East Phoenix valley picks up 
the 5910 MHz FM output from White Tank Mountain and fills 
in the shadows from the back side of Camelback and Shaw 
Butte mountains. 


Oat Mt. 3380 MHz Coverage Map 


Mesa then links via 2417.5 MHz to Mt. Lemmon and back to 
Oat Mountain’s 3380 MHz FM output covers a large area of LA White Tank on 5712.5 MHz FM. 
and Ventura counties. 

Mt. Lemmon at 9015 ft elevation covers Tucson and Southern 


Below is the longest ATN link at 124 miles from Santa Arizona. 

Barbara to Santiago Peak, ATN uses a 10 ft dish and a 20 

watt 2417.5 MHz link transmitter mounted at the dish to Green’s Peak at 10,070 ft. not shown covers Eastern Arizona 
make the long path work. and parts of Western New Mexico. 
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A new link between Arizona and California is under 
construction that when finished will bring both linked systems 
into a giant 3 state linked ATV net work. 


Our Delaware chapter has added a 2nd repeater in 
Pennsylvania at Darby south of Philadelphia and they are now 
linked. Our Ohio chapter that is part of Dayton ARC W8BI, is 
finishing a linking project with an other ATV club ATCO to 
connect Dayton to Columbus. Microwave is a part of both 
these systems too. 


ATN is also using MESH on 3.4 and 5.8 GHz bands for 
telemetry for some of our sites and connection to video over 
MESH. 


There are many very large MESH networks connected to 
ARDEN with hundreds of linked nodes just in southwest and 
many other areas not covered here that use the 9 cm and 5 
cm bands. 


ATN has a very large investment in equip ment using UHF 
and microwave including the 9 cm and 5 cm bands. 

This three page presentation is a summary of our systems. 
Our chapters as well as other ATV and MESH groups are 
ready to team up with the League to fight to save out 
microwave bands. 


Respectfully submitted on behalf of Amateur Television 
Network, Michael Collis WA6SVT 
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Email editor@cq-datv.mobi to advertise here 
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Written by Don Nelson, NOYE 


Bad News - Part 1: sometime this summer the flexible wave 
guide wrapped around the rotor feeding the 10 GHz dish 
antenna on the tower came away from the WR90 to which it 
was attached. What failed was a WR90/flange solder joint not 
the flexible wave guide. I saw this over a couple of months 
ago and did not fix it right away. I did eventually take down 
the failed parts and re-soldered them. 
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Part 2: Later I tested the repair and found no signal. 
I measured the return loss. One watt out and nothing back - 
it does not get better than this. So back up the tower. 


I pulled the repaired flange off. Yup, something, a bird or 
whatever, had stuffed the WR90 with pieces of grass. I could 
pull out about 2 inches of grass up to a 90 degree wave guide 
bend. Nope this did not fix the failure. 


So back up the tower again, when I opened up more of the 
wave guide and pulled grass out of the 12 plus inches of 
straight wave guide. I did not trust that I was done and so I 
removed the feed horn and attached short piece of straight 
WR9O. There was grass pieces all the way to the horn. There 
is a plastic window at the horn flange/flange joint. So nothing 
came into the wave guide from the horn end. All of the grass 
pieces were put into the wave guide from the broken flange 
end. 


Good News - Part 1: the 10 GHz off-center-fed dish on the 
tower appears to be working now. I can hear SSB and see 
DVB-T signals again. 


Part 2: The return loss is now a believable 13 dB. Having a 
“perfect” attenuator at the dish end of the wave guide that 
gave me a stunning good return loss, tells me that the wave 
guide from the rig to the dish is very good. 


Here are a couple of notes on the 10 GHz tower antenna 
system. The dish is a first generation off-center-fed Dish 
Network dish with a home brew horn antenna at the feed 
point. These first generation dishes used only one LNB and so 
the dish surface is a section of a parabola. The horn was 
designed by Paul Wade, W1GHZ, to properly feed this type of 
dish. The feed horn is attached to WR90 wave guide that 
goes to and around the rotor to a fixed wave guide that goes 
down the tower. 
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The fixed piece of wave guide going down the tower is 3/4 
inch water pipe about 20 feet long. At the bottom of the 
water pipe, there is a transition back to WR90. The WR90 
then goes over a few feet and then through the house wall. 


Inside the house the WR90 goes up to the 10 GHz rig which I 
use for both SSB & DVB-T. 
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50 Years Ago 


Written by Trevor Brown G8CIJS 


THE 


1970s 


As 2020 heralds in a new decade, I thought it would be 
interesting to wind the clock back and look what came along 
in the same decade 50 years ago, starting with the microchip 
or CPU. 


In 1971 Intel released the first commercially available CPU 
the 4004. By any standard this was a humble beginning for a 
microchip. The maximum clock rate was 740kHz, yes that’s 
kHz. The data bus was just 4-bits wide and it had a 12-bit 
address bus that was multiplexed with the data bus i.e. it 
presented one or the other, but not both at the same time (it 
was a 16-bit dual in line package). 


The technology was MOS (Metal-Oxide-Semiconductor) and it 
lasted until 1981 and implemented a giant leap in TV 
hardware. At those sort of speeds it was never going to get 
into the image manipulation business. 


It was just something that made control application more 
flexible and introduced the concept of software engineering 
and to somebody that started with valves, made it into 
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transistors and then onto logic, industry lost engineers at all 
these stages, but the last leap did make me feel I was 
hanging on by the skin of my teeth. 


From memory the chip itself proved very reliable. It was the 
other technology that went with this brave new world that 
gave the problems. Memory being at the top of the list. Both 
RAM (4002) and ROM (4001). RAM was dynamic based e.g. it 
stored data by charging capacitors that had to be constantly 
refreshed by one of two clocks RAS and CAS (Row address 
and Column Address). The ROM was another source of pain it 
used to die frequently and I still remember sending large 
PCB’s full of multiple chips across the pond to be looked at 
back in the factory from whence they came. On the plus side 
this new technology brought a level of sophistication and 
control that had not previously been possible. 


In video tape, (my home turf) the impact was on edit 
controllers. Until then the technology was comprised of slow 
large cumbersome units that navigated their way along the 
tape by recording benchmarks on the tape cue track and then 
counting forward in frames using TTL logic to enable the edit 
points to be selected loaded and modified. Edits could be 
previewed modified and ultimately performed, but access was 
via thumb wheel switches. Counters could store a maximum 
of 10 mins and then a new benchmark or tone burst would 
need to be recorded on the tape. This was slow and painful 
but did deliver results - the micro changed all this. 


The 4004 enabled time code technology where clock data 
could be recorded as hours, minutes, second and frames on 
the tape as both longitudinal data LITC and VITC in the 
vertical interval. This opened up VT Post-production, which 
was always the poor relation to film production, something I 
could never grasp as winding through pictures, cutting and 
Sellotaping your work back together so somebody else could 
follow your work by edge numbers and cut a negative to 
match never looked like the way to go either. 
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These were, believe it or not, the most reliable of devices in 
the chain. 


Then Intel released the 4040 in 1974. This was PMOS 
technology, the CPU speed was still 740kHz, but it could 
execute 62,000 instructions per second, (yes, we had not 
learnt the word MIPS Million Instructions Per Second back 
then, the way we measure embedded micro controllers’ 
speeds today). This was a giant leap in technology! The 
device had 24 pins and a much better internal architecture 
that would support some new external devices, General 
Purpose 8-bit Output Port (4207), General Purpose 8-bit 
Input Port (4209 ) and a General Purpose 8-bit I/O port 
(4211). Although the ports were 8-bit, the processor had to 
deliver the data to them as two 4-bit words and there was 
still address bus and data bus multiplexing so it couldn’t 
make the best of the clock cycles. The device had the 
equivalent of 3000 transistors as Intel was always 


Four machine VTR edit suite (three playin one inch expounding at the time. Not sure if that’s how I wanted my 
machines) with an Electra edit control system (not a transistor serving up, as if I had a choice. 
thumb-wheel in sight) 
My thanks to BBC Old Boys for the picture we 


The new technology allowed sound to be lifted off and 
processed in a dubbing suite and more importantly put back 
in lip sync, something that film had been doing for quite a 
while. 


My day to day problems were less about purpose and more 
about how to keep the wheels turning. This new technology 
was opening doors, perhaps a little faster than I could 
navigate. It was not necessarily where the doors were leading 
to, more how to keep the hinges oiled and the locks turning. 
The 4004 had 12 instructions (if you could get around to 
understanding what an instruction was). The joke at the time 
was instruction 1 power down, instruction 2 replace the chip, 
instruction 3 pray and power up. This never fixed any of the 
problems as the CPU was never the problem. 
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The new architecture enabled single stepping so as the 
function implies, programmes could be stepped through one 
instruction at a time. 


I remember the popular electronics magazine Elector bringing 
out a self-build PCB project to support a home constructed 
project, based on the 4040 technology, with keyboard access 
so you could develop your own programmes. 


The next step was 8-bit architecture the first step was the 
8008 this had an 8-bit data bus and a 14-bit address bus 
with little improvement in CPU speed. 


Intel 8080 Architecture DO-D7 bidirectional 
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Address Buffer 


AO-A15 


#WR DBIN Address Bus 


INT INTE Hold Hold Wait ReadySyncPhil Ph2 Reset 
Ack 


CQ-DATV 79 - January 2020 


The major drawback was the absence of direct memory 
addressing. To access data in memory the memory address 
had to be stored in H and L registers, and then the processor 
could indirectly access the memory. This limitation was 
removed in the 8080 which could handle a 3.125MHz clock 
speed and had a 16-bit address bus. The 8080 used the same 
instruction set as the 8008 but was not source code or binary 
code compatible. 


By the mid 70’s the well loved Z80 appeared, but from a new 
company called Zilog and was the first product from this start 
up company headed by Federico Faggin. 


Z80 Architecture 


Internal Data Bus 8 Bit 


Control Section 


Address Bus 16 Bit 


Control Bus 


Interesting perhaps, but there were creative differences in 
Silicone Valley. Federico Faggin had been until now the 
motivating force at Intel, but perhaps not any longer. His new 
company started with only 11 employees and delivered the 
first working product by March 1976. The Z80 was probably 
the most popular CPU of the late 70’s and early 80’s, it was 
an interesting chip. 
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It had compatibility with the 8080, but Intel would not allow 
their mnemonics to be used, so Zilog had to create there own 
which were actually a lot more friendly. The Z80 code could 
be run on the 8080 although it had extra instructions that 
were Z80 only. This meant a little care was needed when 
porting code across, but no problem the other way round. It 
also had the ability to provide a refresh on the address bus 
for dynamic RAM although Static was starting to appear. The 
Z80 was one of the most popular CPU’s for home computers. 
Intel carried on and went 16 bit with the 8086 which opened 
the door to the PC and well we are moving on to the 1980's 
here. 


So the decade that began 50 years ago was perhaps one of 
the most exciting for CPU development. I think when you 
follow all the steps it was all home grown and not the result 
of alien technology, as some would have us believe. 


My thanks to Appaloosa - for the above diagrams, CC BY-SA 
3.0, 
https://commons. wikimedia.org/w/index. php ?curid=2933572 


Vt Old Boys http://www. vtoldboys.com/ for keeping the 
dream alive, and more sources on the internet than I can 
name. Any errors are purley mine for which I will blame the 
passage of time. 


Next issue I will be looking at the coming of the VCR another 
humble beginning that, became part of our every day lives. 


Ian Pawson comments: - 


An interesting article from Trevor as usual. However, I would 
like to challenge the statement “The Z80 was probably the 


most popular CPU of the late 70’s and early 80's”. This 
position was, of course, held by the wonderful 6502. 

The MOS Technology 6502 (typically “sixty-five-oh-two” or 
“six-five-oh-two”) is an 8-bit microprocessor that was 
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designed by a small team led by Chuck Peddle for MOS 
Technology. When it was introduced in 1975, the 6502 was, 
by a considerable margin, the least expensive microprocessor 
on the market. It initially sold for less than one-sixth the cost 
of competing designs from larger companies, such as 
Motorola and Intel, and caused rapid decreases in pricing 
across the entire processor market. Along with the Zilog Z80, 
it sparked a series of projects that resulted in the home 
computer revolution of the early 1980s. 


Popular home video game consoles and computers, such as 
the Atari 2600, Atari 8-bit family, Apple II, Nintendo 
Entertainment System, Commodore 64, Atari Lynx, BBC 
Micro and others, used the 6502 or variations of the basic 
design. Soon after the 6502's introduction, MOS Technology 
was purchased outright by Commodore International, who 
continued to sell the microprocessor and licenses to other 
manufacturers. In the early days of the 6502, it was second- 
sourced by Rockwell and Synertek, and later licensed to other 


companies. In its CMOS form, which was developed by the 
Western Design Center, the 6502 family continues to be 
widely used in embedded systems, with estimated production 
volumes in the hundreds of millions. 


One of the first “public” uses for the design was the Apple I 
microcomputer, introduced in 1976. The 6502 was next used 
in the Commodore PET and the Apple II, both released in 
1977. It was later used in the Atari 8-bit family and Acorn 
Atom home computers, the BBC Micro, Commodore VIC-20 
and other designs both for home computers and business, 
such as Ohio Scientific and Oric. The 6510, a direct successor 
of the 6502 with a digital I/O port and a tristate address bus, 
was the CPU utilized in the best selling Commodore 64 home 
computer. Commodore’s floppy disk drive, the 1541, had a 
processor of its own — it too was a 6502. 

In the 1980s, a popular electronics magazine Elektor/Elektuur 
used the processor in its microprocessor development board 
Junior Computer. 
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One from the Vault 


Some Discussion on hand-soldering SMT Amplifier Kits 
First published in issue 8 


Written by Ken Konechy W6HHC 


A funny thing happened while trying to select the first-stage 
PA for the W6HHC DATV station. The first choice was not the 
Kuhne. Our first-choice was a very low-cost kit for a 1 Watt 
1.2 GHz model using an ATF50189 PHEMT from Minikits in 
Australia. The kit was only about US$50, but offered a big 
challenge...it was a Surface Mount Technology (SMT) kit. 


Now, Ken W6HHC has built more than his fair share of 
building the famous Heathkit ham gear. Including the really 
terrific SB-301/SB-401 SSB station. But, Ken was no match 
for hand-soldering SMT components. 


The first trick learned for easy hand-soldering was to buy a 
tube of solder-paste (used by automated SMT soldering). 


This works very well. It is very easy to control the amount of 
solder. Normal solder-wire tended to melt too much solder on 


the board for Ken. Solder-paste also nicely keeps the part in 3) Dipping a toothpick in solder rosin worked even better for 
position on the board while you get ready to use solder-iron. picking up and placing SMT components. 

The big SMT problem was losing parts while trying to get Finally, purchasing an assembled-and-tested 1 Watt amplifier 
them onto the PCB. These SMT parts are small. from Kuhne Electronics was the very best solution. 


1) Tweezers could shoot an SMT part half-way across the lab. 
Sometimes Ken searched the lab floor on “all fours” for a 
half-hour without success. 


2) Pressing an SMT part into the finger-tip and lifting it into 


position seemed to work better. But, parts still “disappeared” 
before they reached the magnifying glass view of the PCB. 
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aieeek 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


Followed all over the world 


’ ' ' , Want to be notified when issues of CQ-DATV are published? 
https://cq-datv.mobi_ ] _ ISSN 2059-2191 Join our mailing list. 
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Editorial 


Welcome to CQ-DATV 80 


This month we seem to have predominance of articles with a 
retro feel. Ian may be responsible with his choice of “one 
from the vault” where he turns the clock back to issue 
number 6 and explains why we have CQ-DATV and why it is 
in electronic format only. 


Ian as editor had already taken CQ-TV from an A5 publication 
to a A4 format and full colour, using free public domain 
software. 


His final step was to create an electronic distribution. 
Popularity with the members for this electronic format grew 
until over 90% of the magazines reader received this format 
magazine only, just as well as printing costs were on the 
increase and this was the only solution or raise subscriptions. 


Ian could go no further and left the BATC committee to start 
what is now called CQ-DATV and run something that 
everyone could benefit from. CQ-DATV was designed as a 
platform along the lines of social media so that everyone 
could share their work. This meant it had to be a free 
publication. 


A subscription would involve policing on how funds were to be 
spent, that would put us back into the committee loop and as 
Ian said even if the tasks were background tasks , they have 
a habit of becoming foreground tasks. If its free then as Ian 
explains all hands can concentrate on the job in hand, 
producing CQ-DATV. 


Ian has added a postscript of facts that have emerged, 
17,818 downloads (excluding ISSUU readers) for the 
following issue (CQ-DATV 7). This shows what can be 
achieved if we get it right. 
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Ian’s not the only person looking back Trevor has explained 
where the VCR came from, the development stages and the 
problems of VCR to VCR copies, which had more than 
analogue degeneration to contend with. 


John Gebuht WBOCMC completes the journey with something 
all those of us that have used AM modulation for TV pictures, 
“how to AM modulate the MHW707-2”. Perhaps the cost of 
the modules is now low enough to consider dissecting one, 
but back when AM was flourishing it would have been either a 
brave or a rich man to consider this surgery. 


Just to show that we are in the digital age Trevor has 
progressed his GVG source code and added an LCD status 
display and camera tallies to his panel. Its uses BASIC code, 
but as Trevor says it is just semantics around which syntax 
you prefer. 


Jim Andrews KH6HTV is exploring bandpass filters for 23cms 
as a solution to a radar problem. These filters have their 
problems, but when you have a world-wide recognised expert 
and designer of microwave filters, Dan Swanson WBQYAIA on 
the team well, need we say more. 

To show we are looking at the future too we have the inside 
track on ATSC 3 and ask is it the future of broadcast TV, 
particularly with worries over the Direct TV satellite which is 
in trouble at the time of going to press, 

Welcome to CQ-DATV 80 please sit back and enjoy, but 
consider contributing, and remember this is a platform for 


you copy. 
CQ-DATV publication team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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News and World Round-up With further research, I found that Claude graduated from 
the Lone Star high school in Yuma, Colorado in 1924. There 
WOBTV History were 12 in his class. Thus we are least keeping the call sign, 
WOBTV, at home again here in Colorado. 


WOBTV is the new club callsign for the Boulder Amateur TV 
Club. 


When researching available calls this past summer, we were 
surprised to find such a suitable call available. BTV = Boulder 
TeleVision. We figured that it must have recently become 
available again due to a silent key. 


On Christmas eve, I worked an old timer, Joe, W7ISJ, in 
Tuscon, AZ, on 80m AM phone. He said he remembered 
working in years past on AM phone, WOBTV. 


This kindled my interest, so I googled “WOBTV” and did get 
some “hits”. I found that the earlier call 9BTV was held in 
1922 by Alex Quirk in Livia, Kentucky. In 1923, it was held by 
Russell Anderson, in St. Paul, Minnesota. 


Claude - WOBTV 
Russell's transmitter put out 5 watts into an inverted L at 48 
ft. Even more details about Russell are found at Source: Boulder Amateur Television Club 
http://w0is.com/history/9BTV.htm! including a copy of his http://www. kh6éhtv.com 
application. to the Dept: or Commerce, BUreat OF Navigation, = PPPs "=r Ssstsserrer essen rane es rere nner Se Tenn earns eee aaa Ee 
Radio Service with a complete description of his amateur 
station, including a sketch of his antenna. There are also ~ ars 
copies of some of his QSL cards on this site. C -DATV 

ne i | A 

ALL BACK ISSUES 
AVAILABLE 


The call 9BTV eventually was changed by the govt. to W9BTV, 
and then after WWII with the reorganization of call districts, 
became WOBTV. 


From the 1954 Call Book, our new call was then held by 
Claude Sweger right here in Colorado. He was listed as living 
in Yuma. The 1960 call book showed Claude to then be in 
McCook, Nebraska. WOIS says that Claude later relocated to 
Corpus Christi, Texas. 
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Great Program for Filter Design Going, going, GONE? 


DirecTV fears that one of its satellites in 
orbit might blow up soon, and it’s gearing 
up to move it to safety. Due to a problem 
with the satellite’s batteries, the satellite 
might burst apart at the end of February. 


I have discovered a great, FREE, on-line, filter design tool. 


It calculates L-C filter circuit values for low-pass, high-pass, 
band-pass, or band-stop responses. 


You have a choice of Chebyshev, Elliptic, Legendre, If it did explode while in its current orbit, 
Butterworth or Bessel filter types, with filter orders up to 20, DIRECTV there’s a chance it could damage active 
and arbitrary input and output impedances. You can also satellites nearby, which is why the 


chose to have the results in exact values, or in standard EIA, company would like to get it out of the way. 
5% component values. 
The satellite on the verge of bursting is Spaceway-1, a 


After entering your desired design parameters, clicking on the vehicle built by Boeing launched in 2005, as first reported by 

“Compute” button, the program immediately displays the Space News. 

schematic diagram with component values. It also displays an 

inter-active graph of either Insertion Loss & Return Loss, S- Spaceway-1 has been orbiting along a path known as 

Parameters, or Phase and Group Delay. geostationary orbit, 22,000 miles above Earth. There, 
satellites match the orbit of the planet and appear to hover 

Moving your mouse cursor over the traces on the graph gives over the same patch of sky at all times. 


a readout of the parameter value and frequency. 
For most of its life, the satellite provided high-definition 


i enact ee oni television coverage. But it has recently been used as a 
Passband Ripple = 0.1 dB; Stopband Attenuation = 50.0 dB backup, so it hasn’t been providing any coverage for 
L2 L4 L6 
98.93 nH 64.52 nH 68.41nH customers. 
RS YY, a a a an YY 
009 A 
ees c2 cA ce Apparently, something happened to the Spaceway-1 satellite 
A sie il a bea? il il L in December that caused “irreversible” thermal damage to 
fr ci —- —_ C3 ||. C5 [| __ C7 = RL ‘ : nig 
WS) 33.30 pF 46.73 pF 40.36 pF 23.61 pF “= 50.000 the vehicle’s internal batteries, according to a filing DirecTV 
il [ il L sent to the Federal Communications Commission. 


tftools.com | Jan 20, 2020 


Because of this damage, Boeing decided that the batteries 
could burst when they’re in use. DirecTV has been avoiding 


Check it out at: Attps://rf-tools.com/Ic-filter/ using the batteries by relying solely on Spaceway-1’s solar 
panels to gather power. But soon, the satellite will enter 
Source: Jim Andrews, KH6HTV eclipse operations — when it is within Earth’s shadow — and 


the batteries will have to be used. 
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“Use of the batteries during eclipse is unavoidable and there 
is no ability to isolate damaged battery cells,” DirecTV wrote 
in its FCC filing. “The risk of a catastrophic battery failure 
makes it urgent that Spaceway-1 be fully de-orbited and 
decommissioned prior to the February 25th start of eclipse 
season.” 


With eclipse season looming, DirecTV turned to the FCC to 
get permission to move the Spaceway-1 satellite earlier than 
planned. When it’s time for satellites in the geostationary belt 
to be retired, they’re moved to a higher orbit known as a 
graveyard orbit. Satellites in this area, 300 kilometers higher 
than geostationary orbit, are far enough removed that they 
are usually no longer a liability to active satellites. But in the 
case of Spaceway-1, making that move is complicated. 


Typically, satellites are supposed to get rid of all their 
propellant before they move to the graveyard orbit. But 
because of the explosion risk, DirecTV doesn’t have time to 
empty Spaceway-1’s tank entirely. The company noted in its 
filing that only a “nominal portion” of the 73 kilograms of 
propellant within the satellite and requested a waiver of the 
rule. 


Ultimately, the FCC granted DirecTV this authority on January 
19th. The company is also looking at other ways to minimize 
how much propellant is on board Spaceway-1 before it’s 
moved, according to the FCC. 


In the meantime, none of DirecTV’s customers need to worry 
about this potentially explosive satellite. “This satellite is a 
backup and we do not anticipate any impacts on consumer 
service as we retire it,” AT&T, the parent company of DirecTV, 
said in a statement. “We are replacing it with another satellite 
in our fleet.” 


Source: Microsoft News. 
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My look at the ATV. 


The greatest success in ATV was in analog. 
After the analogue, digital conquered us. 
First DVB-S, then DVB-T, ... We can’t talk 
about progress, which has brought us 
digital. Digital is not very suitable for 

= laptops, nor for contests. Digital has 

= brought us new investments, which have 
not given the expected results. 


Now who calls the “satellite”? 


The satellite is a ....? What about progress? And a new hole 
to put money in? To me, personally, the satellite does not 
attract. I don’t know English. I believe that the contests are 
still divisive and that working through repeaters, and the 
satellite and a repeater, is not a step in the future ATV. We 
have an ATV repeater, which works in analog and also in DVB- 
T. Not all ATV frequencies are occupied but it works and 
satisfies several of us. 


In the past years we thought of connecting the Slovenian ATV 
repeaters but the difficulties of the terrain and the disposal of 
the repeaters (Before there were about 11 repeaters, now 
only two.) Have precluded this project. The Austrian friends 
invited us to join their project, to connect the repeaters via 
the internet, which we have not accepted. The idea of 
connecting Slovenian RAs via a repeater is today more 
feasible if we take the satellite as the central element. My 
idea is to implement our RPT with a new TX to transmit on 
the satellite. For the accommodation we should all have their 
own RX. The expense would be a little more contained but a 
new segment of the world would also open up for those who, 
like me, have no intention of selling me to the “satellite”. 


Rudi Pavlic s58ru 
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Grass Valley Mixer Conversions - Part 13 


Written by Trevor Brown G8CIJS 


I have been refining the GVG 
code, which was based on a 
series of subroutines, that if 
they could be made to work, 
= were implemented. I have 
now been revisiting them and 
trying to add a little panache. 


All the earlier versions of the code used the soft latch mirrors 
N to W to store the value of the GVG lamp latch data. These 
soft stores were manipulated by button presses and then the 
individual GVG latch was updated to match. This was 
necessary as it is not possible to read the GVG lamp latches. 


In the earlier version of the code I added a common latch 
update routine called by various subroutines that ended with 
an I2C routine called strobe plus the last letter of the latch. 
This only updated a single 8-bit latch to match the changes in 
the soft latch made by button presses. This has now become 
a routine called latches and updates all the latches whenever 
a single button is pressed. I am not sure if I have slowed the 
code down or speeded it up as I have removed 9 subroutines 
that were used to carry the specific lamp latch address. We 
now have less code controlling more lamps, but at the 
expense of flexibility in that we cannot update a single latch. 


I have also made code changes to the I/O which used to 
eavesdrop on the button presses and direct the required 
traffic to the I/O ports provided by ICs 4 and 5. The revised 
software looks at the soft latches and directs traffic from a 
single routine called IO. PGM and PST now share the same 
I2C latch (PCF 8574) with PST using the four least significant 
lines and PGM the four most significant lines. 
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The numbers make sense for the PST (low nibble) and the 
revised I/O logic is not inverted as it was on the earlier code 
and connects to tally light with slightly less head pain. 

The routine looks like the following and sits at line 437 for 
code revision 14. 


IO: 

'I/O for PST bank to control 4 bits of IC5 

if (rand 64) <> Othen let a= 01 'PST O 

if (rand 16) <> Othen let a= 02 'PST 1 

if (rand 4) <> O then let a= 03 'PST 2 
if(rand1) <> O then let a= 04 'PST 3 
if(nm and2) <> Othen let a= 05 'PST 4 
if(n and 8) <> Othen let a =06 'PST 5 

if (n and 32) <> Othen let a =07 'PST 6 
if (n and 128) <> Othen let a= 08 'PST 7 
if (n and 64) <> Othen let a =09 'PST 8 
if (n and 16) <> Othen leta =10 'PST 9 
if (rand 2) <> QO then let cc=16+a 'PGM 0 
<> 0 then let cc=32+a 'PGM 1 


if (r and 8) 
if (rand 32) <> O then let cc=48+a 'PGM 2 
if (r and 128) <> O then let cc=64+a 'PGM 3 
if (o and 32) <> O then let cc=80+a 'PGM 4 
if (0 and 128) <> O then let cc=96+a 'PGM 5 
if (o and 64) <> O then let cc=112+a 'PGM 6 
if (o and 16) <> O then let cc=128+a 'PGM 7 


if (n and 1) 
if (n and 4) 
i2c.begin 10a 
i2c.write cc 
i2c.end 
return 


<> 0O then let cc=144+a 'PGM 8 
<> 0 then let cc=160+a 'PGM 9 
'T/O port a i2c routine 


Remember anything after the ‘ is just a comment to help 
human understanding and is not used by the micro 

This delivers two 4-bit words from an 8-bit port by 
multiplexing. 
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E.G: 


160 | 144 


128 | 1i12'| 96 | 80 | 64 | 46 | 32° | 16 


10 


HLHL| HLLH 


states 


The top row shows the high byte data address, the next row 
the low byte date address and the third row the logic states 
produced. 


The numbers may seem a little odd, but they are binary 
numbers, converted to decimal. 


This port can now be used to drive camera tally lights or 
external video circuitry. The reason that I have chosen to 
share the same port is so they can be decoded to produce 
Green lights if the camera is selected on the PST bank and 
Red lights if it is selected by the PGM bank. 


To minimise the camera cabling I have used two wires to 
carry this information out to the cameras and used polarity to 
select if it is the Red or Green LED that needs illuminating. 
The logic needs repeating for each tally. The diagram only 
shows the first tally light and last tally light. I have drawn it 
as two LED’s although you can buy units that combine a Red 
and Green LED that will perform with the same polarity logic, 
the choice is up to you. Remember that there are limits to the 
current a LS TTL gate will sync and more importantly source. 


I built the example from my junk box which was full of 
standard TTL gates which perform better as LED drivers. If do 
you need to source some serious current for either LED then 
you could add emitter followers and keep the two-wire 
interface, PNP ones worked the best. 
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i2c controlled tally 
LED's for GVG mixer 


It's all down to preference and the style and number of 
cameras in use. The modern approach is to use LED’s and 
keep it all solid state. The original concept was probably relay 
controlled tallies as this panel dates from the mid 80's 


The next development was to make better use of the LCD 
panel. The original mixer did not have an LCD panel, but they 
are now a part of all modern mixers and very simple to 
interface to an I2C bus. The one from my junk box has two 
rows of 16 digits and maps onto the I2C bus at address 63. 
The code to set it up is at line 29. 


"SDA & SCL Pins 
' PCF8574 Backpack Address OX3F 


12C.SETUP 4,5 
LCD.INIT 63, 16, 2 


hex 16 digits 2 lines 
LED:CLS 
LCD.PRINT 1,1, "G8CJS software " 
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LCD-PRINT 1,2, "Revison 14” 


4" ‘PST 4 LCD Legend 

if (nm and 8) <> Othen LCD. PRINT 1,2, "Preset Caption 
iM ‘PST 5 LCD legend 

if (n and 32) <> Othen LCD. PRINT 1,2, "Preset Caption 
2s ‘PST 6 LCD Legend 

if (n and 128)<> Othen LCD. PRINT 1,2, "Preset VTR 1 


The display is poled as a gosub in the button scan loop at line 
OZ 

gosub LCD 

the subroutine is at line 415 

LED: 

if(rand 2) <> Othen LCD. PRINT 1,1, "On Air Black " 
"PGM 0 LCD Legend 

if(rand 8) <> Othen LCD. PRINT 1,1, "On Air Camera 1 
"_ * PGM 1 LCD Legend 

if (rand 32) <> Othen LCD. PRINT 1,1, "On Air Camera 
2" ‘'PGM 2 LCD Legend 

if (r and 128) <> Othen LCD. PRINT 1,1, "On Air Camera The LCD display will show the top line as the source selected 
3"  'PGM 3 LCD Legend on the PGM bank and the second Line as the source selected 
if (o and 32) <> Othen LCD. PRINT 1,1, "On Air Camera on the PST bus. 

4" "'PGM 4 LCD Legend 

if (o and 128) <> Othen LCD. PRINT 1,1, "On Air Caption The labels I have given are just arbitrary and the programme 
1" ‘'PGM 5 LCD Legend can be user edited to the required Legends (one of the 

if (o and 64) <> Othen LCD. PRINT 1,1, "On Air Caption advantages of BASIC). 

2" 'PGM 6LCD Legend 

if(o and 16) <> Othen LCD. PRINT 1,1, "On Air VIR 1 
"_ * PGM 7 LCD Legend 

if(n andi) <> Othen LCD. PRINT 1,1, "On Air VIR 2 
"_ " PGM 8 LCD Legend 

if(n and 4) <> Othen LCD. PRINT 1,1, "On Air Test 
Bars" 'PGM 9LCD Legend 


: ‘PST 7 LCD Legend 

if (n and 64) <> Othen LCD. PRINT 1,2, "Preset VTR 2 
‘PST 8 LCD Legend 

if (n and 16) <> Othen LCD. PRINT 1,2, "Preset Test 
Bars" ‘PST 9 LCD Legend 

return 


if (r and 64) <> Othen LCD. PRINT 1,2, "Preset Black " 
‘PST 0 LCD Legend 

if (rand 16) <> Othen LCD. PRINT 1,2, "Preset Camera 
ee ‘PST 1 LCD Legend 

if (rand 4) <> Othen LCD. PRINT 1,2, "Preset Camera 2 
. ‘PST 2 LCD Legend 

if(rand 1) <> Othen LCD. PRINT 1,2, "Preset Camera 3 
e ‘PST 3 LCD Legend 

if(n and 2) <> Othen LCD. PRINT 1,2, "Preset Camera Video Panel with LCD screen inset 
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analog1: 

i2c. begin PRT3 

i2c. write tbar ‘tbar address 
i2c. end 


+3.3V 


A\ 
ESP8266 rt 


i2c. begin PRT1 
i2c. write conv ‘line low 
i2c. end 


Berke" Sssss sense 


oo. Ee eer i2c. begin PRT 1 
Op ogres ofp cosas i2c. write tristate ‘high again 
io SE ECS EES ize end 
LCD screen connections i2c. begin PRT1 

i2c. write analogue ‘analogue line low 

The GVG bank buttons also have legend printed on the actual i2c. end 

buttons. These are simple pieces of overhead projector gels 

that can be printed cut and fitted inside the GVG buttons. i2c.reqfrom PRT4,1 

Match them up to your sources and then there is no excuse Tbarpos = i2c.read 'tbar value 

for getting the wrong source on air. I have put a video on the i2c.end 

CQ-DATV Facebook page showing this working. wlog " ""Tbarposition", Tbarpos 
return 

The last thing I have done in the revision 14 software is to 

add some of the analogue controls and T-bar position. I have analog2: 

increased the Analog routines to 4 and polled them from i2c. begin PRT3 

within the button scan at line 97 i2c. write soft ‘soft address 
i2c. end 

gosub analogi ' Tbar value" 

gosub analog2 ' softness i2c. begin PRT1 

gosub analog3 ' hue" i2c. write conv ‘line low 


gosub analog4 'Chroma" i2c. end 


The subroutine is at line 520 and uses the wlog command to 


show the analogue value of the selected pots and T-bar. This i2c. begin PRT1 
will print out on the control panel of the editor and keep i2c. write tristate ‘high again 
constantly scrolling. i2c. end 


i2c. begin PRT1 
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i2c. begin PRT1 
i2c. write conv ‘line low 
i2c. end 


i2c. write analogue ‘analogue line low 
i2c. end 


i2c.reqfrom PRT4,1 

softpos = i2c.read ‘soft value value 
i2c.end 

wlog "softness", softpos 

return 


i2c. begin PRT1 
i2c. write tristate ‘high again 
i2c. end 


i2c. begin PRT1 
i2c. write analogue ‘analogue line low 


analog3: i2c. end 
i2c. begin PRT3 
i2c. write hue ‘hue address i2c.reqfrom PRT4,1 
i2c. end chromavalue = i2c.read 
chromar value 
i2c. begin PRT1 i2c.end 
i2c. write conv ‘line low wlog " A ", "Chroma", 
i2c. end Chromavalue 
return 
i2c. begin PRT1 
i2c. write tristate ‘high again These can be changed to I2C routines if we add some more 
i2c. end IO or you can just remove the gosub to remove this function 
or add extra subroutines if you want. The analogue addresses 
i2c. begin PRT1 are all declared in the table that starts at line 43. 
i2c. write analogue ‘analogue line low softness @ 
i2c. end hue 255 
Chroma 255 
i2c.reqfrom PRT4,1 Eitnecd up bc ae 
huevalue = i2c.read ‘hue value hue 255 
i2c.end Chroma 255 
wlog " "' "hue", huevalue Tbarposition @ 
return softness e 
hue 255 
analog4: Just move the knobs and see the display update itself. 
i2c. begin PRT3 Sorry that this project revolves around a piece of surplus 
i2c. write chroma ‘chroma address equipment, but if you keep looking on e-bay they do turn up. 


i2c. end 
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A panel alone costs around £50 and the complete mixer e.g. 
with composite crate, turn up for around £150. My crate is in 
the loft and will probably never get connected to my panel 
again. I have kept all this engineering as reversible, should it 
be needed as a complete unit again. 


The CQ-DATV stats show that lots of you have downloaded 
the full code, either for curiosity or in the hope of buying a 
panel or perhaps some of you already have a panel. As with 
all CQ-DATV articles feedback is always welcome. 


> 
3; Ny 


Read all over the worlde 


please join ouremail list;to be notified whena new,edition becomes available 
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MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 
SS MINTMOUNE 10.81 - Recerves/Anstyser OVE-S/S2 144 Miz to 2450 Miz - SfleruniaG’ kS/s - for ManiTiowner/MiniTiouner- Pro: 
NIM ; Serit FTS-4334L 


Offeet> - MiniTioune® oy fas Doh Ty gee 


SA3125 | 1268p Mire Frequency (kHz) 
Freq asked:1260000kKHz Freq. set; 1266004 kHz 


Freq—> 


SA (kS) Freq (kHz) 


S250 
SA1000 
SA22000 | 43?ve MHz 


" e 
OQoonioe sR OFull AFPw-s0dHm S/NMER 2348 Constellations \Oyter weve 101992 


at WA8RMC QTH 15 miles away). 


(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 7 
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A 420-440MHz ATV 7Watt Transmitter 


Written by John Gebuhr - WBOCMC 


A few years ago I acquired several MHW707-2 RF amplifier 
modules. About a year ago I thought I’d try and see if they 
could be used for ATV. They have a power control pin which 
turns out to be perfect for feeding video and subcarrier in 
producing broadcast quality signals. It takes a minor 
modification to the amplifier which requires some dexterity 
and care to do. The first time I tried putting video in the 
power control pin it produced very good B&W video. No color 
at all. All the DC pins are bypassed with .02mfd chip caps. 


The one on the power control pin can be removed by 
carefully prying off the plastic blue cover and using a pencil 
iron to remove the chip cap, being very careful not to disturb 
the fine platinum wires nearby. 
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It can be replaced with a .001 or .002 chip cap. 

There are 6 of these .02 chips in there, labeled “G4”. With the 
pins toward you it is the 3rd from the left. There does need to 
be some capacitance on the pin or it gets a bit squirrely. This 
allows a nearly flat response out to about 5 MHz for a 
modulation frequency. 


The amp requires a OdBm signal to drive. My exciter does a 
3dBm output which seems perfect for a 7 to 9 watt output at 
434 MHz depending on the device. All that I tested did at 
least 7 with a supply of 7.8 Volts. Replace the plastic cap to 
keep out dust, critters, fingers and prying eyes. It probably 
doesn’t need to be re-epoxied. It snaps in place mechanically. 
In the pic left you can see the replaced chip cap. This one has 
a little extra solder blob (ooops) on its right side. Chip caps 
on the external board are .1mfd. There is also a 10 mfd chip 
(not shown) in parallel with the .1 on the left. 


I have done a sweep on these and they do cover the entire 
ham band with room to spare, 380-470 MHz. There are still 
lots of these available on line from many different sources. 


Next, the exciter. I used a Melexis chip: MLX72013. 


_ ee ae 
Top side of exciter left and sub carrier modulator right 
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Bottom side of the same boards 


The output is programed in 4 steps controlled by an external 
resistor. -9, +3 (56K), +7 and +11dBm. 


eb id , BS Eabe bes ( 


Finished amp section. Note KSC1008 transistor 
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Top view of the transmitter 


They are controlled by a divide by 16 crystal available at 
most supply houses. 


One can download the Melexis data sheets for this. The 
crystal capacitance “CBO” is 8.2 pf and it puts the frequency 
right on 434.000. 27.120 is a standard frequency available at 
many distributers and the 8.2 pf is small enough to warp it 
up to 27.125 for the 434.0 output. I see no reason it wouldn’t 
work elsewhere in the band, 420-440 with the proper crystal. 


I did have a crystal on 25.837 which worked fine with an 
output of 413.394. Out of the ham band but proofed how low 
it could go. Getting one at the right frequency might be a 
problem as there are few crystal manufacturers who do 
custom work anymore. 
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Pick one that has the highest load capacity as it makes it 
easier to warp on to 434.000. The schematic and layout are 
below as are the video processor and sync stretcher. The sync 
stretcher is a modification of a PC electronics circuit driving 
the KSC1008 transistor which is mounted on the MHW707 
board. That board should be double sided. All the rest of the 
boards are single sided G10 or equivalent. 


I have included the art work for both boards, both positive 
and negative. The TIP122 switching transistor can be seen 
just to the left of the subcarrier board. It is a Darlington 
which provides 7.8 volts for the RF amp, its recommended 
operating voltage, two junction drops from 9 volts. There is 
also a point contact microwave diode next to the output 
connector which provides a scope output to see the video 
wave form. The scope needs to be terminated in a 50-150 
ohm resistance to read properly. 


78cm RF Power Amplifier 


‘ul c 
MLX72@13 > 
3 ? 


MHH-787 


+7.8V (switched) 


Nate fied 


¢ U2 is modified internally 
see text for details 


Oscillator and RF amplifier 


The two coax leads are 4.5 MHz input and video out to 
modulator transistor base on RF amp board. The subcarrier 
generator uses a 79HCT9046A chip. It is functionally the 
same as the CD4046 family but has a much higher frequency 
capability as well as some bias differences. 
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6 BNR LK 
PM 9416 MEXICO 


: > i 
FL 


—— 


Video and sync stretcher with pedestal adjust pot. 
Headers are +5, +9 and ground and video pot 


Back of board showing 100mfd video cap, 22 mfd 
bypass cap, 33microhenry choke and the 10 mf cap 
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The subcarrier generator is a PLL controlled by a crystal so 
needs no tuning. It uses this chip as reference oscillator and 
phase comparator. 


The VCO is a modified Colpits (Clapp) with a fixed inductor 
and a dual varactor diode. Varactor voltage is around 1.2 
volts without the 33 pf in parallel, 2.1 with it. Its range runs 
from about 3.5 MHz to about 5.4 MHz with from zero bias to 
about 4.5 volts on the varactor (control line disconnected). 


When locked, the apparent frequency will go a few KHz low 
due to the non-linear response of the varactor at high 
deviation levels. 


At normal modulation levels it will be barely noticeable. There 
is some natural pre-emphasis in this circuit so the audio ona 
TV set sounds great. The board runs off the +5 volt line and 
is bypassed by a .1 mfd chip cap. The output is nearly a 
square wave so has lots of harmonics. Hence the 4.5 MHz 
filter. 
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™ bar oC a 


to a3 
4.SMHz filter 


y\ 
from U4b MMBT2222A 


Front and rear of aural subcarrier generator 


I originally tried using the IC and modulating the VCO line. 
Too much distortion. There is something in the chip that 
modulates the output. With pure DC on pin 9 the distortion is 
a3 to @2 & MHi-77 still there so I had to go to the above circuit. It has a higher 
ere sensitivity for modulation than the original but that’s 


wee adjustable. It required one resistor change on the audio 
po indect ion 4,5 85C board. The audio amp provides separate controls for both mic 
47pF C1? 


and line audio with bias for an electret mic so either that or a 
dynamic can be used with no further modification. IC is an 


V4 
insta Ee Video Modulator LM1458 or LM1558. 


selected value 
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3 : 
Microphone to 4. SMHz 
Input ‘ © c35) awe SSC generator 

7" 

V470pF 
AUDIO J4 
LINE 
Input 


‘ 
‘ 


aay | 
| : - . ' ~~ , * ’ . av 
° The 5 individual boar 


ds sort of together 
TOATHOD 


WUNSRERUS ETS aT a eaeeeTLReYt TETAEAE LE bi ot EER Pet y 
Art work shown is from component side. 9 volt line 22 ate ish zs bth testy 
MFD by-pass, not shown. Pin out from top,1 Gnd, 2 ets : EsSpenteks 
line in, 3 mic in, 4 +9 volts in, 5 mic power, 6 output to i tet lei Sisteit 
modulator. Line in is +4 dBm, Mic -50 dBm for 25 KHz iss aren 
deviation, nominal fiditets titaes 
Re reitttt es 
Mic and line pots are both 10K audio taper. Both inputs are pests = i mtteal 
bypassed by a 470pf cap at their respective jacks visible in 33 4 ; beret iret! 
the picture below. The aural can be turned off so that only TIT Sereteiad 
video is transmitted. This is useful when looking at the sisi ; wie 
demodulated wave form on a scope. sy sit} nee 
bss ey se tie eee’ | 
For those new to TV: To use the scope output, set it for DC ak ati nie sSivetriees 
and set the trace at the top of the screen. This is zero power. r ok rea iu pvt ee : Perlis 
T j j Eat setad4 iad pee Poe ee 
urn off the aural subcarrier and key the transmitter and ee ores nee ~ itive 
remove the video line to the RF amp board. Top of audio amp 
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Set the vertical gain so the trace is at the bottom of the 
screen. This is the sync power as well as CW power. It will not 
change when video is re-connected. Sync will be at the 
bottom and the rest of the video can be adjusted as needed. 
One can turn the aural back on and see the difference. There 
will also be a slight increase in power out (typically, /2 to %4 
of a watt) if there is a watt meter on it. Keep in mind that the 
diode detector for the scope output is not perfectly linear so 
there will be some differential amplitude distortion seen 
below in the wave form monitor with the stair step display. 


Note the point contact diode next to the output connector. Its 
proximity is sufficient to give a good display on a scope. Its 
RCA jack is bypassed with a 470 pf cap to keep RF off the 
scope lead. 


Front of the finished transmitter 
Rear of the transmitter, note the feed-thru cap 
DC ground connection is the lug below and to the right of 
the feed through cap. 


Wy “ a 


View inside 
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The feed thru on the left is a .004 but most anything over a 
.001 should be adequate. Total current demand for CW is just 
under 2 Amps so it should be able to handle that. The TIP122 
keying transistor is visible under the white piece of insulation 
on the red lead. 


The 9 and 5 volt regulators are on either side of the feed 
through, left side of the box. Green LED is aural on and the 
red LED is TX on. Video input can be BNC or RCA. 


Since everything is regulated to 9 or 5 volts except for the 
collector of the TIP122, the transmitter will run on anything 
from about 10 volts minimum to 28 volts or so. At the high 
end it may need some additional heat sinking under the 
TIP122. It says 10-18 on the diagram but the two regulator 
ICs are both rated at 35 volts input. Note the 22 ufd bypass 
on the RF amp board next to the toroid. 
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I originally used a tantalum cap and had some slope to the 
bars on a color display. Swaping it for a surface mount got rid 
of the slope. 

It seems there was enough inductance in the tantalum cap 
and its leads that produced the slope. One can also see the 
10 ufd/10 volt bypass not visible in the way above pic. Also 
suface mount. Now some wave forms using the scope output. 
The point contact diode isn’t a precision demodulator but is 
pretty good. 


I don’t have a good way to measure it exactly but one can 
see it in the picture below showing both phase and gain (last 
pic). Phase differential is the end dots above and below the 
burst and is about 6 degrees, gain error is the dots spread 
out to the left of the burst. Again, some of this is nnlinearity 
of the detector diode. 
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NTC 7 expanded display showing the 12.5t pulse 
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This pulse tells one the phase between luminance and 
chrominance as well as amplitude error between them. 
Ideally it should be flat on the bottom as this one is. 

I don’t have a good way to do ICPM measurements. It’s 
pretty close to broadcast quality and the transmitter seems to 
be able to work for long periods without overheating or 
degradation. The box does get a little warm but seems to be 
an adequate heat sink. The first few seconds of transmitting, 
sync is a bit high but settles down fairly quickly. The other 
quirk is when the aural is turned on it may take a few 
seconds or so to acquire lock and may sweep across the 
video. 


It doesn’t hurt anything but it may be noticeable in the 
received picture. The 56K in the loop filter controls lock-up 
time (about 4 sec.) and may be reduced to 10K (about .5 
sec.) with the trade-off of higher noise floor (pulsing from the 
phase detector). It’s about -60 with the 56K, -45 or so with a 
10K. 


Color bars on a garden variety scope (B&K) 
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Differential phase and gain 


A note on the subcarrier generator: Nearly all of them run 
about 1.5-2 KHz low. With 25 KHz as the maximum 
deviation, it isn’t a big issue. It is possible to bring it within a 
few hertz. A 4.7 pF cap can be put in series with the crystal 
as shown above. 


2.2 pF may work to raise it even higher but is a bit unstable 
and may go out of lock. Evidently the chip needs a series 
resonant cut crystal rather than the stock ones I have which 
need an 18 pF load capacitance. 


I would like to thank Jim Andrews KH6HTV for his efforts in 
converting Johns hand drawn schematics into 'proper' ones. 
Jim also comments: The Motorola MHW-707 is an obsolete 

part dating from the early 80s. 
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4 of the 5 finished transmitters on my cai eeu work 
bench. The fifth is out being tested over the air 


However, it is still available new from the USA distributor, RF 
Parts for about $30. (www.rfparts.com) I have also found it 
listed several places on E-Bay for $15. ED 


Re-publication of CQ-DATV magazine material is encouraged 
as long as source credit is properly given. 


“Reprinted by permission” material must have 
the original publisher’s/authors permission. 


Page 21 


Written by Trevor Brown G8CIJS 


THE 
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50 Years Ago - The Domestic VCR ae 


el | 


In the last issue we wound the clock back 50 years to the Half Helical Wrap, Twin Heads 
decade starting 1970 and focused on the Micro Processor and 
its humble beginnings. This was a rich decade and this time I 
would like to look at VCR's (Video Cassette Recorders). 


Videotape had already made an appearance, before this 
decade, but the technology had not been aimed at the 
domestic market, all this was about to change. 


Helical VTR’s were well established on the on the scene, but 
were all reel to reel based machines, using one of two format 
wraps, full Helical which was either Omega wrap or Alpha 
wrap, where a single video head laid down a single frame 
diagonally across the tape. 


The alternative was half helical where two heads diagonally 


opposite to each other laid down one frame each, with a tape TRACK 


wrap of just over 180°. 


Full Helical Omega Wrap (always one head in contact 
The half helical became the choice for all the video cassette with the tape) 
formats as it was much simpler for automatic loading. 
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Philips LDL 1000 suitcase version 


Phillips produced the first VCR the N1500 in 1972, they 
already had a similar reel to reel recorder the LDL 1000 in 
production and it had a reputation for being simple reliable 
technology. It was only black and white with no in-built 
tuners or timers, just video and audio in and out so there was 
more work to do than just converting it from reel to reel to 
cassette. 


I did own an LDL 1000 at the time and used it with a small 
dedicated B/W portable TV which was adapted to supply both 
audio and video to and from the video machine. There were 
no TV’s sets around with AV connections back then. The 
recording time was short, but it was amusing to be able to 
record TV programmes in the home. It was reliable and was 
the talk of the neighbourhood, people always asking to see 
TV programmes replayed, such was the 70’s. 


The N1500 used a lot of the technology of the LDL 1000, the 
head drum looked identical. 
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The LDL 1000 also used eddy current braking for the drum 
servo EG free run the drum at about 110% of the required 
speed and then pull it into frame servo lock with the electrical 
brake, much simpler than using a motor drive amplifier to 
accelerate and de-accelerate the head servo. 


The N1500 was also a colour machine, the LDL 1000 never 
was and although both machines were on the market in the 
early 70’s a colour LDL 1000 never appeared and soon 
production ceased. 


The major differences between the machines was the N1500 
had an off-air tuner, cassette loading, timer, RF output, and 
was colour. The colour was the big step, all the reel to reel 
VTR’s had been B/W with the exception of an early alpha 
wrap 1”machine from IVC, (the IVC was a direct colour record 
machine with the promise of a colour replay board at some 
time in future). 


The N1500 did what it said on the tin, recorded and replayed 
colour, by using colour under, let me explain. Most of the reel 
to reel VTR’s of that era limited the video bandwidth to 
exclude the colour subcarrier, this was often an exercise in 
reducing the picture noise. If this had not been done the 
colour would still not work because of servo jitter. 


The Philips N1500 VCR 
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The drum servo has inertia, the servo samples the drum 
position once per revolution and then decides if it needs to 
speed it up or slow down for the next revolution, thus 
keeping frame lock by varying the current in the brakes. This 
produces servo jitter, that TV sets do not like. 


Most TV time bases have inertia (fly wheel sync) to keep line 
lock should a sync pulse, be corrupted by noise. My portable 
set was no exception and I did spend time in the line time- 
base sorting the problem. The experience came from a day 
job working in an educational TV studio that used helical VT’s 
and many monitors all had the same problem. 


The TV sets soon changed, most used push button channel 
change and had one button reserved for VCR. The VCR 
button was also connected to the TV time base to remove 
flywheel inertia and stop line jitter on the picture (showed 
mostly at the top of picture). 


The VCR had a TV modulator so it could appear as a TV 
station and providing you selected it on the dedicated button, 
it worked. The picture looked stable as the TV tracked the 
timing of the off-tape sync pulses. The jitter remained, but 
was now hidden, but not so for the PAL/NTSC decoder which 
could not cope with a signal containing tape jitter (SECAM 
was more tolerant) a solution to remove jitter to the colour 
signal in the VTR had to be found. 


This was a two part solution, the colour was stripped off the 
incoming video and heterodyned down to a lower frequency, 
565.5KHz. The video modulation was FM which suffers from 
reducing energy in higher frequencies hence pre emphasis, 
so at this lower frequency we will get more energy and better 
chroma noise. 


The colour bandwidth was also reduced at the same time to 
help chroma noise, on replay this signal was heterodyned 
back to the original subcarrier frequency and combined with 
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the luminance replay. The N1500 did this combining in the TV 
modulator, annoying if you wanted to add a video output, but 
it could be done. 


This frequency changing would not normally correct the jitter, 
but if we jitter modulated the heterodyne VCO (Voltage 
Controlled Oscillator) then we could cancel out the jitter and 
have a stable colour signal. 


The colour content could be decoded, pictures weren’t 
brilliant, they were nowhere near full bandwidth, which was 
always a trade-off between definition and noise, but this 
technology introduced time shifting, storing and even buying 
or renting pre-recorded tapes and connected with the public. 
As a result the technology flooded the market. 


The cassettes were big and clunky, and recording time was 
short, improvements were made to make the tape thinner (LP 
long play) that extended recording times, but not enough. 


I never investigated adding colour under to my LDL 1000 set 
up, I had built several for friends, similar to my own, but the 
market was dwindling so I sadly parted with my own 
equipment and invested in an N1500, probably not the best 
move at the time. 


The next technology was Betamax and VHS, which came up 
with a trick Phillips missed. The video tracks on the tape had 
been traditionally separated by a guard band which was 
necessary to ensure the head only scanned the desired track 
or at worst a track and some guard band, if it scanned any of 
the track laid down by the other head then the picture was 
servilely impaired. The tracking control function was to centre 
up the head on the scan and avoid this. 


The guard band was necessary, but also wasted tape, or 
shortened recording time, whichever way you look at it. 
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Audio Track 


Control Track 


Guard Band Format 


Betamax and VHS removed the guard band, so the tape 
could move slower and make longer recordings, instead of a 
guard band to stop head one seeing head two tracks or vice 
versa, they set the heads at different azimuths typically 15° 
in opposite directions. If you have ever adjusted azimuth on 
an audio tape machine you will know how very minor 
adjustments cause lack of HF, well the FM carrier was around 
3 MHz and 15° was enough to eliminate the need for a guard 
band, each head could not see the others tracks so the 
Betamax and VHS cassettes could be smaller and record for 
longer. 


Audio Track 


Control Track 


Non-Guard Band Format 
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N1700 VCR 5 years after the N1500 Launch 


Philips had missed a trick, their cassettes were big and 
played for half the time, they revised the N1500 some 5 
years later to introduce the N1700 (with azimuth twisted 
heads and no guard band) the same cassette played twice as 
long, but although the N1500 and the N1700 used the same 
cassette they could not play each other’s recordings. 


If I had not parted with my LDL 1000 then it would have 
been interesting to see if a N1700 head assembly would fit, 
but it would have then needed the capstan to run at half the 
speed, to reap the benefits of this no guard band format and 
this was not a servo controlled capstan machine, just a mains 
driven motor. A lot of investigative work would be needed 
that I could not roll out to any of the LDL 1000 set ups I had 
put together for interested neighbours , there machines 
would belong to VTR heaven and be replaced by VHS or 
Betamax machines. 


The introduction of the thinner LP tape extended recording 
time (EG more tape in the cassette), but thinner tape often 
caused tape damage. Interchange on the N1i500 was not 
good and the machines often developed stiffness in the head 
bearings, so the drum speed fell below 100% and did not 
lock. 
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Recordings were then made where the head switching at the 
bottom of the picture would revolve through the picture. 


The 70’s started TV time shifting and the video rental 
industry, the technology improved with bar code reader to 
select recording times and on-screen menus to help the 
viewer. 


While all this work to improve video performance was 
happening, I was asked by a work colleague “how do you 
stop video copying”, “I don’t think it’s possible for a VCR to 
know it is recording another VCR” was my answer, at the time 
the technology was analogue, so the second copy was subject 
to considerable degradation. What was interesting was the 
R&D engineer behind the question, John Ryan who eventually 


did come up with a solution. 


Johns solution accepts that it is not possible to easily detect 
that the incoming signal is a VCR, (I got that bit right), but it 
is possible to add a signal to a VCR recording to stop it being 
recorded by another machine, but at the same time does not 
upset a TV receiver. 


This works by inserting a signal in the vertical blanking, 
which is a fast-moving fake test signal. Since the TV is not 
displaying anything during the blanking interval, nothing 
shows up on the screen. This was called Macrovision copy 
protection. 


The VCR is different during vertical blanking, where there is 
no picture it measures the video level and sets the AGC 
(Automatic Gain Control) this signal corrupts that process and 
can really mess up a recording with level fluctuations. 


If you look at the LDL 1000 picture it has a manual video 
level control so it would defeat this anti copying. This was the 
case for several machines that unintentionally defeated this 
video copy protection. 
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There were also devices to remove Macrovision copy 
protection and circuits available on the net for the keen 
constructors to build, until the USA introduced the Millenium 
Copyright Act under which no analogue video recording 
devices may be manufactured that does not contain 
Automatic Gain Control circuitry. 


Macrovision had already become a corporation in 1983 with 
John as chairman and CEO and today has more than 1000 
employees. 


So perhaps I had the right answer and was just asked the 
wrong question, I will never know. John was one of the 
brightest engineers I have met and helped no end of 
bumbling circuit designers like myself on numerous 
occasions, it was really pleasing to see one of his ideas hit 
the big time. 


The 70’s was rich time for inventions :- 


- Apple II. ... 

- Sony Walkman. ... 

- C (programming language) ... 
- TRS-80. ... 

- Digital Camera. ... 

- Atari 2600. 


To mention just a few and I hope we can look at some of 
them in a future edition of CQ-DATV. 


-DA 


Also available to, read on ISSUU 
https://issuu.com/cq-datv/docs 
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BREAKING NEWS! - We have a NEW 


23cm BPF! 


Written by Jim Andrews, KH6HTV 

Reprinted from Boulder Boulder Amateur Television Club TV 
Repeater’s REPEATER January, 2020 
https://kh6htv.com/newsletter/ 


Our ATV repeater has suffered from RFI issues on the 23 cm 
input. In 2012, the FAA installed a new radar at DIA. At the 
time our input frequency at 1277 MHz was quite close to the 
radar’s frequency and it totally clobbered us. We received 
permission from the CCARC, the Colorado frequency 
coordinating body, to move to the bottom end of the 23 cm 
band. 


Don, NOYE, scrounged thru his microwave junk box and 
found a 1.5 GHz band-pass filter that he modified down to 
the 23 cm band. With it we were able to suppress most of the 
radar energy. But not enough. Boulder ATV hams with weak 
DVB-T signals into our repeater have been suffering from loss 
of audio and lots of freeze frames. 


Monitoring the signal to noise ratio on incoming signals shows 
a definite fluctuation in S/N. Even for very strong signals 
showing S/N of 23dB, (the max. with QPSK), we see a 
periodic drop in S/N. The S/N drop rate corresponds to the 
rotation rate of the radar antenna. Tests with a spectrum 
analyzer show the radar energy was spread from 1259 to 
1269 MHz with dual peaks at 1261.25 & 1266.5 MHz. 


What we really needed was a much better filter on our 
receiver. But where to find one? Fortunately, within our 
Boulder ham community we have a Fellow of the IEEE who is 
a world-wide recognized expert and designer of microwave 
filters. Dan Swanson, WBQYAIA is our man! To find out more 
about Dan, check out his web site: www.dgsboulder.com. 
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Dan offered to design a custom, 23 cm Band-Pass Filer (BPF) 
for our ATV repeater. The key specs. for Dan were a pass- 
band from 1240 to 1246 MHz for our DVB-T signals and 
ultimate rejection of the FAA radar from 1259-1270 MHz. 


After Dan came up with a design, the next question was how 
to build it. Dan’s design required the services of a precision 
machine shop. Don, NOYE, said he knew of just the place and 
it was run by another ham. Don and Dan then contacted Mark 
Lewis, NOIO, in Grand Junction, Colorado. 


Mark’s company - Jabil Lewis Engineering, is a precision 
machine shop specializing in aerospace products, including 
custom microwave parts. 

Their web site is: 
https://www.jabil.com/contact/locations/grand-junction.html 


The BPF Dan designed for us is a 5th order, comb-line, cavity 
filter with two inductive cross-couplings. The cross-couplings 
put “zeros” on the high side of the pass-band. Mark then 
fabricated it by machinging it out of a solid piece of aluminum 
of 8 1/4”x 5 1/4” x 1 5/8”. 


Dan pre-tuned the filter by setting the tuning screws to his 
design dimensions. He then tested the BPF on a vector 
network analyzer. His predictions were extremely close. The 
initial passband was only about 4 MHz too high. The plot 
(next page) of S21 and S11 shows the results after he then 
fine tuned the filter. The traces in blue are the theoretical 
predicted responses while the red traces are the actual 
measured performance after fine tuning. 


After receiving from Dan, the finished filter, I (Jim, KH6HTV) 
then measured the filter using my Rigol spectrum analyzer 
with a built-in tracking generator. The dynamic range of my 
measurements with it were only about 70dB, thus I was 
unable to see the really deep rejection notches for Dan’s 
filter. 
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8 Local _ The next step is for Don & I to make a trip to the repeater 
Status} 5 Ref 0.00. 8m __Att_ 7 = site and remove the repeater. I will bring it to my QTH ham 
| shack and make the necessary modifications to install Dan’s 
new filter. Plus we have some other mods we want to do at 
the same time. Hopefully it will only be off the air for about a 
week or so. 


0 —Seale/Div— 
5.00 dB ., 


The next newsletter will report on our success dealing with 
23cm radar RFI (Hopefully??!!). 


UserKey Set: System, 
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I did however confirm them to be what Dan measured by 
then doing CW measurements with a signal generator and 
the spectrum analyzer. My measurements showed that the 
insertion loss in the center of the pass-band at 1243MHz was 
-1.3dB with a very flat reponse across the desired 6 MHz pass 
band. 

dotMOBI 
The -3dB bandwidth was 9 MHz. For -10dB, it was 11.1 MHz. 
For -20dB, it was 14 MHz. For -30dB, it was 17.5 MHz. The 
above photos from the Rigol are my measurements of the 
S21, S11 and S22 for the pass-band. 
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They confirm Dan’s results. 
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ATSC 3.0: The next-gen TV update is 


coming in 2020 


. You might not have heard about it 
ANI SC )’ much yet, but 2020 will be the 
year that ATSC 3.0 begins to 
reshape the TV landscape in the 
U.S. It’s a massive overhaul for antenna-based TV, also 
known as over-the-air (OTA) TV. If you think the days of 


paying attention to broadcast TV are over, you should read 
on. 


ATSC 3.0 (which also goes by the more catchy “NextGen TV” 
moniker) may sound like the name of a new Star Wars 
vehicle, or possibly a standardized test required to get into 
grad school. But in fact, it’s a major upgrade for antenna TV, 
designed to allow for 4K resolution and even a major sound 
upgrade to broadcast TV. 


The switch could be as significant as the transition from 
analog broadcasts to digital HD — except this time it’s going 
to be a whole lot easier. Follow us below to find out all you 
need to know about ATSC 3.0. 


What is ATSC 3.0? 


ATSC 3.0 is the latest version of the Advanced Television 
Systems Committee standards, defining how exactly 

television signals are broadcast and interpreted. OTA TV 
signals currently use version 1.0 of the ATSC standards, 


All of the changes that were added in ATSC 2.0 have been 
integrated into ATSC 3.0, which is now close enough to 
launch that ATSC 2.0 was essentially skipped. 


What are the benefits? 


The first major benefit is picture quality. While the current 
ATSC 1.0 standard caps out at 1080p — and even that is rare 
to find when it comes to OTA TV — the new standard allows 
4K UHD broadcast. That’s not all either. Other picture quality 
upgrades, including high dynamic range (HDR), wide color 
gamut (WCG), and high frame rate (HFR) are all part of the 
new provision. The standard also allows for possible 
extensions later on, which could enable additional benefits to 
picture quality, possibly including 8K resolution. 


which were introduced all the way back in 1996, initiating the 
switch from analog to digital TV that was finalized in the U.S. 
in 2009. Unlike the current standard, ATSC 3.0 makes use of 
both over-the-air signals and your in-home broadband to 


deliver an experience closer to cable or satellite. 
If you’re wondering what happened to ATSC 2.0, it was 
basically outdated before it had the chance to launch. 
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ATSC 3.0 also includes benefits for reception, meaning you 
should be able to receive more channels in higher quality 
without the need for a large antenna. 
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Audio quality is increased as well, using Dolby AC-4 instead 
of AC-3, allowing for broadcasts of up to 7.1.4 channel audio 
to support object-based sound formats like Dolby Atmos and 
DTS:X. AC-3 is limited to just 5.1 channel surround. 


In addition to the picture and audio improvements, ATSC 3.0 
also makes it possible to watch broadcast video on mobile 
devices like phones and tablets as well as in cars. Advanced 
emergency alerts are also part of the standard, including 
better geo-targeting, which means advancements like the 
ability to broadcast evacuation routes to areas that need that 
information. 


What are the downsides? 


ATSC 3.0 is not backward compatible with ATSC 1.0, which 
means that if your TV doesn’t include an ATSC 3.0 tuner, 
you'll need an external converter to make use of those 
signals. Fortunately, due to the way that the newer standard 
works, you would only need one converter box no matter how 
many devices you’re watching on, meaning it won't be nearly 
as much of a hassle as the move from analog to digital. 

One other possible downside, depending on how you look at 
it, is that the same geotargeting that allows for advanced 
emergency alerts can also be used for targeted ads. This 
means that the ads you see on TV will start to more closely 
resemble what you see online. If this doesn’t bother you on 
the web, it shouldn’t bother you on your TV, but it is 
something to be aware of. 

How does it work? 


As mentioned above, ATSC 3.0 combines OTA broadcast 
signals with your home internet. At the base level, actual 
programming like shows and movies are broadcast and 
received over the air, while commercials are provided over 
the internet. Three different video formats are supported: 
Legacy HD, which supports resolutions up to 720x480; 
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Progressive Video, which supports resolutions from 1080p up 
to 4K UHD. 


An ATSC 3.0 tuner will have two connections: One to your 
antenna, and another — either via Wi-Fi or Ethernet — to 
your Wi-Fi router. The benefit here is that you'll only ever 
need one antenna in your home, since other set-top boxes, 
smart TVs, and mobile devices in your home will receive the 
TV signals over Wi-Fi. This is somewhat similar to the way 
master DVR and satellite boxes are employed by cable and 
satellite companies, only without the need for specialized 
equipment. 


Am I going to need a new TV? 


The short answer is no. As explained above, if your TV 
doesn’t support ATSC 3.0, you'll be able to get by with an 
external converter box. That’s if you want to receive ATSC 3.0 
signals at all. This time, it’s your choice. At CES 2020, 
Madeleine Noland, president of the Advanced Television 
Systems Committee, announced that there will be 20 models 
of external ATSC 3.0 tuners coming to market in 2020. 


Interlaced HD, which supports signals up to 1080i; and “a 
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The switch from analog NTSC video to digital ATSC video was 
a mandatory one, with a plan for a full switchover and a 
deadline for that switch from very early on. When the Federal 
Communications Commission (FCC) approved ATSC 3.0, it did 
so in a way that allowed stations to broadcast in the new 
format on a voluntary basis. This is not a mandatory switch. 
More to the point, stations that do voluntarily broadcast in 
ATSC 3.0 must continue to offer ATSC 1.0 signals for at least 
five years after the switch. 


That said, newer TVs that include ATSC 3.0 tuners will be 
able to make use of all the benefits of the new standards by 
default. If your current TV doesn’t support 4K or HDR, you'll 
need to upgrade to view that programming. Then there is the 
matter of the future. As mentioned earlier, unlike ATSC 1.0, 
the new version allows for extensions, which could mean 
eventually you may need to upgrade to an 8K TV to take 
advantage of everything the standard has to offer. 


At CES 2020, several TV makers, including LG, Sony, and 
Samsung, announced ATSC 3.0-compatible TVs for the U.S. 
market. LG, which has been a co-developer of ATSC 3.0, will 
sell six compatible models including the 55-, 65- and 77-inch 
class GX Gallery Series 4K Ultra HD models, the 65-inch class 
WX Wallpaper 4K model, and 77- and 88-inch class ZX Real 
8K models. 


When can we expect ATSC 3.0 to arrive? 


Various television stations have been conducting test 
broadcasts of ATSC 3.0 since 2014, but this was before the 
standard was even fully finished. In October 2018, major 
station groups including Fox, NBC, Tegna, and Nexstar Media 
Group announced their support for a 2020 rollout of ATSC 
3.0, at an event tellingly titled “Monetizing the Future.” 

By then end of 2020, we can expect up to 40 markets across 
the country to get ATSC 3.0-broadcasting stations, according 
to industry source TV Technology. 
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These include Fox television stations, NBC Universal Owned 
television stations, Univision, SpectrumCo (whose members 
include Sinclair Broadcast Group and Nexstar Media Group), 
and others. 


Is anyone already broadcasting in ATSC 3.0? 


In the U.S., test markets have begun rolling out using the 
finalized version of the standard. In November 2017, the 
National Association of Broadcasters was granted a license to 
begin operating a “living laboratory” in Cleveland, 
broadcasting ATSC 3.0 in full power. 


Similarly, seven broadcasters are preparing to launch a 
“model market” in Phoenix. More recently, a single station 
has begun broadcasting the standard in Chicago and another 
four-tower installation in the Dallas-Fort Worth area of Texas 
began broadcasting in March of 2019. 


Outside of the U.S., the standard is already being adopted. 
The three major local broadcasters in South Korea — MBC, 
KBS, and SBS — began broadcasting ATSC 3.0 in May 2017. 
The 2018 Olympic Winter Games in South Korea was 
broadcast using the new standard. 


So when will I be able to use it? 


Now that the first NextGen TV broadcasts have begun and a 
limited rollout planned for 2020, and ATSC 3.0-capable TVs 
and tuners are beginning to trickle into the market, the 
earliest adopters can start watching ATSC 3.0 signals this 
year. For the rest of us, it could be a good deal longer. 


As for a full switchover, that will be a long time if and when it 
even happens. Since this isn’t a mandatory switch, 
broadcasters can continue to use ATSC 1.0 for as long as 
they like. 
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Even on a station-by-station basis, with the mandatory five- 
year period that stations must offer ATSC 1.0 signals, a 
station that started broadcasting the new standard in 2018 
wouldn’t be able to drop ATSC 1.0 entirely until 2023. 


Of course, there is always the possibility that something else 
may come along and replace ATSC 3.0 before it gains a 
foothold. This has happened before as described above with 
ATSC 2.0 which was superseded by ATSC 3.0 before it even 
had the chance to be finalized. 


Your first ATSC 3.0-compatible device may not be a TV. 
Depending on how recently you bought your last TV, your 
next phone might be the first device that lets you watch 
broadcasts in the new standard: ONE Media 3.0, a subsidiary 
of Sinclair Broadcast Group — big backers of the ATSC 3.0 
standard — introduced new mobile receiver chips in January 
2019, which it intends to provide on a subsidized basis to 
smartphone manufacturers. 


Of course, watching free OTA TV on your phone would require 
the cooperation of companies like Apple, which have so far 
expressed no interest in integrating ATSC 3.0 chips into its 
devices. Given its investment in its own paid streaming 
platform, Apple TV+, it doesn’t have a lot of incentive to 
provide customers with a free, high-quality broadcast option. 
Assuming it does take over, the adoption of ATSC 3.0 will 
likely be a slow one. If you’re jumping at the chance, you 
don’t have to wait for too long, but if you’re put off by the 
idea, it’s something you can safely ignore for at least a few 
more years. 


References: 


The Advanced Television Systems Committee, 
https://www.atsc.org/ 
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One from the Vault 


What is wrong with ATV today? 
First published in issue 6 


I think the short answer is not a lot we are progressing on 
the digital front with the introduction of DATV systems that 
will deliver better picture quality from lower transmitter 
powers that use less bandwidth. At the same time we have 
seen a growth of ATV use of the Internet for repeater 
monitoring and communications such as the recent ATV QSO 
party. 


What is failing is the traditional ATV magazine and this is due 
to a number of reasons, the first being lack of copy, many of 
the people who used to write copy for ATV magazines now 
operate their own websites and use them to directly publish 
their own work. 


The second reason is cost, there is no getting away from it, 
printing and postal cost for traditional paper based magazines 
is at an all time high, BATC membership with printed 
magazine subscription for an overseas member outside the 
EU is £27, this was expensive when 4 magazines a year were 
being delivered, but now in the third quarter of 2013 and 
only two magazines appearing (only one printed) it means 
CQ-TV is becoming one of the world’s most expensive 
magazines to produce and deliver. 


Here at CQ-DATV we have tried to buck that trend by 
delivering an eBook magazine that is free to all ATV 
enthusiasts. Yes we have chosen an unusual format but one 
that we feel will grow. 


The original format experiments were done by myself 
producing eBook versions of CQ-TV, but converting an 
existing magazine is harder than creating one in that format 
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from scratch. BATC looked into automating the process by 
buying expensive new software indesign 6, but it would seem 
there are difficulties as the eBook versions are not being 
expanded. It does not help when Amazon, who has been 
famous for producing the non standard format of eBook file 
(mobi) introduced the additional format AZW3, at a time 
when the industry is trying to standardise on ePub. 


We also had concerns about if we could support serious 
constructional projects on the small screen of an eBook, but 
having looked at the last 5 issues, all of which have had 
technical changes in the way they are produced, I think we 
can stand back and say it works, the only criticism is that we 
do not produce a 4th format PDF version. 


While this would be desirable there is no simple solution, all 
the three eBook files we produce are created in a similar way 
to web pages, so they can flow to create the best format for 
various mobile screens. We use free software to produce CQ- 
DATV, but even if we threw money at it there is not a better 
solution. The PDF format is a more rigid on screen sizes and 
although it can be read by a modern tablet, it does not 
perform well on differing screen sizes. 


So is the answer to ATV magazine distribution the eBook? 


Well it’s electronic, so we can produce and distribute it free 
and you can read it away from your PC, this has to be a start 
in the right direction. I also believe electronic publication 
might be the door to producing what ATV needs and has 
never had, a monthly magazine, something that is topical and 
up-to-date. 


If it is distributed free and available on the first of every 
month as a download, it could have a more topical content to 
its news section and coming events but still retain that 
mainstay of any ATV magazine the constructional article. 
CQ-DATV is produced by a team but that team has only one 
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task and that is to create copy for our magazine and this is 
the only way we have been able to create the number of 
magazines we have produced this year. 


There are no background tasks for the team and this is 
important because background tasks always get elevated to 
foreground task, we have all seen it happen and the only 
solution is to minimise the tasks or better still eliminate them 
all together. 


CQ-DATV works, our first issue had 1654 downloads, that’s 
more than twice the number of people subscribing to CQ-TV, 
but then we are delivering a no cost magazine and price has 
always been and always will be an issue. 


So here at CQ-DATV we have taken the giant leap of faith in 
ATVer’s by producing an electronic only magazine in the belief 
that this is the future and all ATV enthusiasts can read the 
format. Yes there is effort involved and at different levels, the 
PC only reader needs to download free reading software such 
as Calibre. The owner of a WI-FI less tablet has to use a PC 
download and USB transfer lead to load CQ-DATV on to his or 
her tablet, again through software like Calibre. The Wi-Fi 
equipped tablet can just be pointed at our site and our 
publication downloaded, perhaps the winner being the iPad 
which then opens the correct software iBooks so you can 
start reading. 


Even easier, with no specific software required, is to use your 
favourite web browser with an ePub reader ‘plug-in’. These 
are available for Firefox, Seamonkey and Chrome (I use 
Readium™) 


One thing all these systems have In common is the HTTP link 
that enables articles to be written in a different way to deliver 
a more interesting article with links to open detail for those 
that require it. 
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What is stopping us becoming a monthly magazine? Well the 
short answer is you the reader. No magazine can survive if it 
has no contributions from its readers and to this end we are 
looking to expand our editorial team. 


Writing articles for CQ-DATV is not daunting, either let us 
have an outline and we will discuss it or go for a full head on 
contribution, we can polish it if required, but most of all we 
can fly your article to our readers and we hope by doing this 
to pull the ATV community together with a common purpose 
under a common banner sharing designs thoughts and ideas 
through a free ATV magazine that we hope will be read by all 
ATV enthusiasts, we just need a common purpose and we can 
grow this hobby of ours. 


Continued next page 


All back issues available 


All common eBook Formats 
We also have PDF 


SONY 


TOoOreGcts 


\ 
/) Jari ec Conctriictinonale 
arlious GONnStructional’ F- 


FOOKING baGK At Olademivealecnnoiogies 


DIGITAL cy ViIGKo) Rrocessomerrojects 


aaAnans VeWsS Ke ntarnati ab 
Senie a = NeGVWS Ua tot fil ALLO) rol 


Page 35 


and today... 


The above is a reprint from a CQ-DATV when we were still 
pondering our future. 


Now with hindsight we know:- 


It is possible to produce an electronic magazine, the largest 
download of a single issue of CQ-DATV is 17,819. 


PDF downloads are more popular than ePub, but when Ian 
was out of action over Christmas, we were late with the ePub 
version and it was missed by our readers. 


Copy has always been a problem and you do keep seeing the 
same names behind lots of the articles. 


The download site, which is mainly software, is very popular. 


The article mix we have adopted is wide and we hope that 
this means there is something for everyone inside every 
issue. 


The electronic only format has been essential and without it 
http links would be problematic. 


PCB support for projects has not been implemented, but we 
have ideas that might yet come to fruition. 


Ian Pawson, Editor CQ-DATV 


Been there, done 
that. 

How about 
something new. 


WELL READ, THE WORLD OVER 


comes (C-DATV 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 


off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


Followed all over the world 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


smal 


Want to be notified when issues of CQ-DATV are published? 


DITS Ts 
SI SII IS 
Sa 


ps7/ kcq-datv.mobi Join our mailing list. 
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Editorial 


Welcome to CQ-DATV issue 81 of our electronic ATV 
magazine. 


Another rabbit out of the hat as Ian always says and what a 
rabbit. Micro Corner is back with Mike G7GTN looking at 
BASIC for the Ardunio and the ESP 8266. Seems this 
programming language will never go away, instead it just 
keeps evolving, even though it was born in the 60’s. It is the 
resident language of all the home computers that evolved in 
the 70 and 80’s. Some of us are showing our age and mis- 
spent youth and never stopped using it, but lets not mention 
any names. 


While on the subject of the 1970’s Trevor has produced 
another of his looking back at this decade to mark 50 years. 
It’s interesting to look at some of the idea’s which did not 
really become household names, but only because they were 


perhaps a little too far ahead of the available technology E.G. 


the electric car and the electric bike which actually appeared 
a little bit later than the 70’s and now e-bikes have 
reappeared and a whole range of electric cars are under 
development and may well be what we will all be driving by 
the middle of this new decade, lets wait and see. 


Roger Paskavan WAOIUJ has written about everybody's 
favourite subject “mathematical equations”. Perhaps we all 
now wish we had paid more attention to these lessons in 
school. 


Roger points out that most amateurs dread the thought of 
doing logarithmic calculations. Roger goes on to say “it is so 
easy that you don’t even need a calculator, it can be done all 
in your head”!! Pleased somebody kept awake during these 
lessons, now he will help all the rest of us catch up. 
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Trevor has written part 14 of his GVG mixer and joined forces 
with Mike G7GTN. Together they have downloaded Vmix, the 
most popular ATV video switching programme and together 
are determined to interface the GVG mixer panel to this 
software. For all of you that are using this software in point 
and shoot mode, they have investigated the short cut key 
menu and the MIDI interface link and have this talking to a 
Ardunio Pro Micro which is I2C controlled. The next stage will 
be connecting the GVG I2C control to the Ardunio, if anybody 
can do it they can, so watch this space as we progress the 
GVG panel to Vmix control. 


What happens when two transmitters need to share the same 
aerial? Well a T-piece might be a start but if you want the RF 
to go up to the aerial and not to the other TX, this needs a 
little more work, but fortunately Jim Andrews KH6HTV has all 
the answers. Its all down to feeder lengths and is helped by 
the two transmitters being at different ends of the 70cm’s 
band. 


One from the Vault looks back at CQ-DATV 5 where Richard 
Carden explains some free software that allows you to create 
your own testcard. There has been a lot of discussion on 
social media about how to generate a Jpeg file for use as an 
electronic test-card. Richard’s solution is far more elegant 
than the Power Point recommendations that were banded 
about. The problem was the link he provided no longer 
works, but a search through Richards hard drive has provided 
the software and its now available on the CQ-DATV (TC™.zip) 
downloads page. 


I know we are all watching the new DVR recorder and hoping 
we can programme it from a .jpg file and this might be the 
answer. Several of us have ordered this unit, but due to 
China’s export delays at the time of going to press none have 
arrived so we will have to wait for the next issue to see if it 
can be used as a programmable test card generator. 
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Inexpensive DVR recorder (watch this space) 


https://bit.ly/211BLOH 


CQ-DATV Production team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 


computers and equipment. 
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News and World Round-up 


Tech giants are lined up behind the ‘royalty- 
free’ 4K codec AV1 


Usually, when a new video 
compression scheme arrives it 
takes so long before there’s a 
combination of compatible 
hardware and content that its 
arrival is anticlimactic. Google, 
Apple, Netflix, Microsoft, Intel, 
Amazon and a host of other 
companies have taken steps to make sure AOMedia Video 
Codec 1.0 (AV1) moves a bit faster, and for several good 
reasons. 


Today they’re teaming up to announce the release of a 1.0 
specification for AV1, and get the ball rolling on support for 
video creation, distribution and playback with the new 
format. With AV1, the group promises it can deliver 4K UHD 
video using 30 percent less data. That’s great for high-res 
streams and should provide plenty of savings even for those 
on older hardware - expect faster video startup time, less 
buffering and better picture quality. 


As we move into the era of 4K video, HDR, VR and so many 
other forms of content, new compression technology will be 
required to make the most of each connection and keep 

every pixel looking its best. On the business end, these tech 


giants are trying to get around licensing fees and patents that 


have added to their costs and complexity of rolling out the 


tech currently needed to move HD and even 4K video around, 


like h.264 or the new HEVC. 


With AV1, they claim all the relevant patent holders are 
already involved and have agreed to make its use royalty- 
free, so there won't be the licensing pool problems seen last 
time around. 
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Google got the ball rolling with its VP9 codec years ago, then 
turned planning for VP10 into this team effort. Because it’s 
been in the works for over three years already, and it has 
support from both the hardware side (Intel, Apple, ARM, 
NVIDIA) and the software side (Microsoft, Mozilla, Google), 
the hope is to get this technology rolled out quickly, with 
support in web browsers popping up first. As Microsoft exec 
Gabe Frost put it: “From browsers and operating systems to 
devices, apps, and gaming, AV1 will drive the transformation 
of higher-quality 4K UHD video and beyond for more screens 
and devices.” 


Then, content makers and distributors can jump in, with 
YouTube, Netflix and Amazon all ready to push the new 
format and make sure it has hardware support in next-gen 
devices like game consoles, TVs and set-top boxes. Netflix’s 
director of streaming standards Mark Watson said: “We're 
pleased to see the broad interest in decoder support and 
excited to bring the benefit of better streaming quality to our 
members in the coming year.” 


Netflix today (6th Feb 2020) announced that it has started to 
stream video using the royalty-free AV1 codec on its Android 


app. 


CQ-DATV 


ALL BACK ISSUES 


AVAILABLE 
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YouTube, which started testing the AV1 codec in September 
2018, currently allows users to stream in the royalty-free 
codec at up to 480p resolution only. This has to do with the 
fact that while AV1 is more efficient than VP9, it also requires 
higher computational power. 


The free AV1 Codec 1.0 - compiled by Chocoboi includes x64 
executables for Windows: aomdec.exe and aomenc.exe (AV1 
decoder and respectively encoder) and can be downloaded 

from https://www.free-codecs.com/download/av1_codec.htm 


Source: Alliance for Open Media 


ATSC 3.0 Update: 


The new standard for over-the-air digital television in the 
U.S. continues to advance. Sixty television stations in forty 
markets are expected to be on the air with the new standard 
by the end of 2020. Twenty television sets with ATSC 3.0 
tuners were shown at the recent 2020 Consumer Electronics 
Show. Several stand-alone tuners (set top boxes) were also 
shown. Stand by for more updates and announcements after 
the National Association of Broadcasters convention in Las 
Vegas coming up in April. 


If you haven’t been thinking about the ATSC 3.0 digital 
television format, you may want to give it some 
consideration. This is going to be the new digital broadcast 
standard in the U.S. It utilizes COFDM and it is FAR superior 
to ATSC 1.0 in terms of signal coverage and capabilities, 
including I.P. protocol, 4K video and enhanced emergency 
broadcast features. Further, if you operate an ATV repeater 
you would be wise to retain your 6 MHz channel allotments. 
Although European DVB can be operated at less than 6 MHz 
channel widths, I am not aware of any provision in the ATSC 
3.0 standard to do so. 


Source: Dan Rapak - WA3ATV 
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Boulder ATV Repeater Site Spectrum: 
eye 15:23:05 2020-02-06 
~ 00 dBm _ Att = OdB 
40 Sweep Time 
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On the 5th of Feb. in the mid-afternoon, Don, NOYE, Colin, 
WA2YUN, & Jim, KH6HTV set up a couple of spectrum 
analyzers in the parking lot of our ATV repeater’s site on the 
mesa south-west of the city of Boulder. We were interested to 
see what, if anything we found in the 23cm band. In general, 
the amateur band is very quiet, except for the FAA radar. The 
above plot shows what we found sweeping from 1 to 1.5 
GHz.. The yellow trace is a “live” single sweep. The magenta 
trace was with the spectrum analyzer in “peak hold” mode for 
several minutes. The analyzer’s bandwidth was set to 1 MHz. 


Source: Boulder Amateur Television Club TV Repeater's 
REPEATER 
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A NEW Wide-Band LNA: 


I have just developed a new, improved LNA covering from 6m 
to 13cm (50MHz - 2.4GHz) bands. Model WB-LNA-3 
Wide-Band, Low Noise 


AMPLIFIER 


I want to share the good news with you. It has particularly 
outstanding low noise performance on 2m thru 23cm with << 
0.8dB Noise Figure. It is based upon an MMIC I recently 
discovered. The RFMD SPF-51892Z. It is a GaAs, pHEMT, LNA, 


Le) 
MMIC. KH6HTV VIDEO www.kh6htv.com =" prepa Out EZ) 
Maui HI — Boulder CO USA ~ as 
Unlike some of the other amplifiers I have designed in the r @® srour 
past, this one does not have a flat, S21 gain frequency A AMPLIFIER 


response. It does however have high linearity of OIP3 > iy save 4 
+38dBm. It also has a high P(-1dB) gain compression of ) 
>+20dBm over it’s useful frequency range. 


I have designated this as my model WB-LNA-3. It far 

outperforms my previous LNAs the -1 & -2 and I have thus The KH6HTV VIDEO Model WB-LNA-3 is a Wide-Band , Low Noise 
. P . Amplifier with useful frequency response covering from 50 MHz to 2.4 

discontinued offering them. GHz. Ithas very low NF < 0.8dB from 2m through 23cm. Itis also capable 

; : of handling high input signals with Pout(-1dB) > +20dBm. The amplifier is 

See the spec sheet for further details on this new LNA. available for sale, as a simple pc board, as an assembled pc board, or 


complete in a metal enclosure with test report. 
It includes photos of the pc board and detailed performance 
data. I am electing to sell this new LNA, either as a bare pc 
board only (no components) for $11, as an assembled pc 


ical Performance 


50MHz ae 430MHz | 915MHz | 1.27GHz 
"17dB 0.6dB 0.5dB 0.8dB 


board, including SMA connectors for $36, or as a complete 73dB 75dB dB 16dB 
amplifier in an all metal enclosure, tested with calibration 7dB -8dB -11dB -14dB 


report for $65. -17dB -25dB -23dB -18dB 
Pout(-1 dB) 19 dBm 22 dBm 22 dBm 20 dBm 


DC Supply Voltage 12 Vde @ 100mA, +11 to +15 V range, internal voltage regulator 
P RF & DC connectors SMA jacks (female) DC = solder terminal on feed-thru capacitor 
Jim Andrews khé6éhtv Boulder, Colorado, USA 2.2"x0.9" (pe board) - or- 1.5"x3.6"x1.25" die-cast enclosure 


Website: http://www.kh6éhtv.com email: kh6htv@arrl.net 


KH6HTV-VIDEO www.kh6htv.com email: kh6éhtv@arrl.net Boulder, Colorado, USA 
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Micro Corner 


Basic for Ardunio — ESP8266 Quick Test 


Written by Mike Stevens G7GTN 


Another option for programming our Ardunio or ESP8266 
modules we can make use of a modern version of the Basic 
programming language. It is a free application that runs 
under the Windows Operating system to provide a 
comprehensive coding IDE. 


You can make use of a large selection of additional libraries 
as you would do within the Ardunio environment. These 
libraries are wrapped from the original C code that we might 
be already familiar with. This allows us to later on create our 
own libraries by wrapping them, or by using inline C code to 
call very specific core functions. 


Download and installation 


Follow the instructions on the linked page to get your 
installation https://www.b4x.com/b4r.htm! since I currently 
use Ardunio IDE Version 1.8.11 I needed to update rCore 
Library as indicated. 


The ZIP file needs to be added to the Anywhere Software 
Library installation location, the XML descriptor file should be 
placed outside of this location as depicted in Figure 1 


€¢ > -~-f iF) >» ThisPC » Local Disk(C:) » Program Files (x86) » Anywhere Software » B4R > Libraries vv Search Lib 
“ Name 3 Date modified Type Size 
a Quick access a p 
sod 21/202 36AM File fo FIGURE 1 
P +4 Dropbox a Servo 1 6AM File folde 
a SoftwareSerial 1 6AM File folc 
encwve __ WebSocketClient File fok 
GB This PC |) Wire 1 File f 
“B30 Objects Libraries-license.bt 202 24AM ext Document 2 KB 


- see anon ee < = 
rCorexml 2/5/2020 6:13 PM ML Document 43 KB 
GB Desktop 


\© Documents 


“S) rEEPROMaxml 2/3/2020 11:24AM XML Document 3 KB 
‘“S) r£SP8266.20m1 2/3/2020 11:24AM XML Document 2KB 


CQ-DATV 81 - March 2020 


Re Board Selector 


Board Type: Arduino Nano ¥ 


Serial Port: ei Refresh | 


Baud Rate: 11 5200 be! 


atmega328 v| 


® IDE ©) B4J Serial Connector ©) None 


With the installation complete you need to select the type of 
board you wish to use from the Tools Board Selector option. A 
drop down selection box will be populated — this comes from 
the Ardunio IDE installed boards file so if you have not 
previously installed them there that option will not be 
available to you. 


IDE 


As we would expect the Development environment provides 
such features as code folding and a syntax example if you 
place the cursor in front of a command. There is a separate 
window that can display Log messages as your code is 
running which helps while debugging sections of your project. 


A Practical Test Project 


Now we have the installation details sorted out a simple test 
project will help to get more familiar with the IDE options. As 
opposed to Ardunio where we have to include required files 
within the code here we download the libraries and these are 
then shown in a manager pane for us to select from. 
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Libraries Manager ~ Ox 


<¥| rCore (Version: 3.31) 

|/] rKeypad (Version: 1.00) 

[¥] rLiquidCrystal_l2C (Version: 1.01) 
|V| rSoftwareSerial (Version: 1.00) 
| | EEPROM 

|] rESP8266 

_| rESP8266FileSystem 
rESP8266WiFi 

rEthernet 

rLiquidCrystal 

rMQTT 

rRandomAccessFile 

rsD 

| | rServo 

|_| rWebSocketClient 


[1] AMire 


1D Libraries M... $3 Modules = Logs # QuickSea... 8" Find All Refer... 


The test code I wrote reads a (4X4) Telephone Matrix keypad 
and displays this as a Log message in the IDE with I2C LCD 
optionally available. Using an Ardunio Nano the keypad fits 
directly on to the header pins starting at D9, the keypad has 
a small number 8 printed on the plastic shell to indicate this 


as the first pin. 


If you wish to connect an I2C LCD the SDA connection goes 
to A4 with SCL on A5 you might need to make a change to 

the address if your PCF8574 controlled display is not set at 

(OX3F) 


“ts BcCLaAcy ¥ 
43] led.Initialize(@x3F, 16, 2) 
49 led.Backlight = True 

58 led.Write("Press Button") 
E14 Ced fiik 
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If you need help to determine the address of your display, 
use the I2C Scanning function by removing the comment. 
This will discover the address of your display for you to make 
the change. 


The simple KEYPAD project source code can be downloaded 
from the software page as keypad.zip the two required 
libraries are in the links and also noted within the sourcecode 
for you to download and install.. 


KEYPAD CIRCUIT 


O¥dA3H 
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Conclusion 


If you prefer to code in the Basic programming language on 
Ardunio or EPS8266 modules this is a powerful environment 
to do so. Instead of having a limited subset of commands 
available you have the ability to add in additional libraries 
developed by the Ardunio community. 


The documentation is of a high standard for a freely available 
product. One downside might be that it is only available for 
the Windows Operating system, if you can work with that 
then this provides a powerful development system. 


Where the Basic that Trevor G8CJS has been coding all his 
GVG switching experiments in is just web browser based and 
covers the ESP8266 and ESP32 devices we can use this 
different solution for lower end Ardunio boards as well. 


You can of course also code in your favourite text editor for 
ESP Basic and again using a Windows only utility upload and 
download your code to your ESP processor. I feel happier and 
more accustomed to using a tethered USB IDE type system. 


At least we have two very solid solutions we can use freely to 
develop our micro controller projects. I can see that both are 
fully capable of developing some quite sophisticated systems 
albeit slightly differently. 


What I personally see as an advantage is that I can wrap a 
library from Ardunio that I need without having the ESP Basic 
author having to do this or even want the functionality added 
in the first place. 


Both systems are working off the community backend with 
using libraries employing some of my own endeavours I can 
get to determine extra functionality without community 
Forum debate on use cases I might actually have. 
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I can easily live without having a Web Based development 
environment just for this single gain. I do commend both 
different versions of Basic for further project investigations. 
Code download hittps://cq-datv. mobi/downloads. php #latest 
References 
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https://www.b4x.com/android/forum/forums/b4r- 
libraries. 78/ 


https://www.arduino.cc/en/Main/Software 


Readall over the world 


please join ouremail list;to be notified when a new,edition becomes available 


Page 9 


50 Years ago The wrist calculator cost 
around £11 in the UK and 


Written by Trevor Brown, G8CJS was only available via mail 
order in kit form. It was a 

There were one or two difficult build due to part 

innovations in the 70’s that size variation. Having 

appeared and disappeared completed a few for 

without trace. The first one colleagues who ran into 

that comes to mind was a wrist difficulties with 

calculator, sounds good, but components, which clearly 

did not look quite as cool as an would not fit the PCB. 
apple watch. It was launched in February 1977 by Sinclair 
Instrument’s. The word Sinclair became synonymous with The design used 10 keys, 
cutting edge projects of the time. The Sinclair versions were with a three-position an = 
just a little different from what we use today. Inventions that switchto select the correct function. The display was LED and 
we have become used to don’t look quite like the Sinclair yes, it had a micro, the Mostek MK 50321N. I have no idea of 
version of the 70’s. Electric bikes are not anything like his how long the battery lasted. 


Zike, or electric cars don’t have much in common with the This was not Sinclair’s first calculator; it was preceded by the 
. Sinclair Cambridge in 1973. This was available in both kit 
formand ready built. Several models were available including 

the more popular Cambridge Scientific. 


12 


Dans | 


Cambridge Unevernal 
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Clive Sinclair’s problem was he was a little too far ahead of 
his time and the technology was not available to support his 
ideas. None of which had much impact on Television. We had 
to wait for his Sinclair Spectrum, which was in the 80's. 


TheCommodore PET was with us in the 70’s and as Ian 
pointed out in issue 79 was based on the 6502 processor. It 
was delayed until 1977 with production problems and by that 
time we also had the TRS 80 and the Apple II. These three 
were often referred to as the 1977 trinity. 


The Pet keyboard was not popular, but those that complained 
had yet to see the Spectrum keyboard 


Commodore was the first company to license Microsoft’s 6502 
BASIC, followed by Apple. 
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In 1979, Commodore replaced the original PET 2001 with 
2001-N (the N was short for “New”). It now had a 
conventional full-sized keyboard and Commodore's newly 
introduced disk drive. It was offered in 8KB, 16KB, or 32KB 
models as the 2001-N8, 2001-N16, and 2001-N32 (the 8KB 
models were dropped soon after introduction). The cassette 
deck being replaced with the floppy disc. CP/M was here and 
6502 machines could not run CP/M (sorry Ian). 


CP/M,originally (Control Program for Microcomputers) was all 
about portability of software. It was created in 1974 forIntel 
8080/85-basedmicrocomputers. The CPU’S that could run 
CP/M were the Intel 8080,Intel 8085,Zilog Z80 (one 
restriction on portability was that certain programs written for 
CP/M had to exclude the use of the extended instruction set 
of the Z80), Zilog Z8000, Intel 8086, Motorola 68000. 


It was initially confined to single tasking using 8-bit 
processors with no more than 64K of memory. This computer 
platformwas widely used in business through the late 1970s 
and into the mid-1980s. CP/M increased the market size for 
both hardware and software by greatly reducing the amount 
of programming required to install an application on a new 
manufacturers computer. CP/M was displaced by DOS soon 
after the 1981 introduction of the IBM PC. 


CP/M was revolutionary. The problem was all the home 
computers used fixed hardware to cope with data save and 
restore (usually cassette-based tape), keyboard and screen. 
These were all different so even if the code was the same as 
another brand running the same CPU there was no way of 
running the programme. 


CP/M found a way around this in that the floppy disc was 
here and the outer track was reserved for the system of your 
computer. Take a Disc from another computer change the 
data in the system track to that of your own and the code 
cold be run as it vectored all the keyboard, screen and disc 
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commands via this track so thanks to Gary Kildall we had the 
first transportable operating system for 8080 and Z80 CPU 
computers. 


Then it gets a little foggy and there is a lot of rumours 
around what happened next. IBM brought out the PC and 
needed an operating system. They approached Gary for an 
operating system but wanted him to sign a non-disclosure 
agreement before they had discussions. This did not happen, 
(was he around or did he refuse there are various versions) 
so they approached Bill Gates who was happy to sign, but 
allegedly did not have an operating system, but allegedly said 
he did or would write one. Again, rumours that he allegedly 
adapted CP/M and called it PC Dos. MS Dos was born, but 
was its CP/M? There are many arguments that still rage 
today. Gary Kildall is no longer with us and if his work 
allegedly lives on MS dos or windows we will never know. 
However it makes a good story; it has often been said that 
Gary embedded a copyright notice in CP/M but if this is truth 
or fiction we may never know. What we do know is it has 
never popped up on a PC, but it makes a brilliant story. 


Loading CPM.SYS... 


CP/M-86 for the IBM PC/XT/AT, Vers. 1.1 (Patched) 
Copyright (C) 1983, Digital Research 


Hardware Supported : 


Diskette Drive(s) : 

Hard Disk Drive(s) : 

Parallel Printer(s) : 

Serial Port(s) : 
Memory (Kb) : 6 


D>a: 

Addir 

A: PIP CMD : STAT CMD : SUBMIT CMD : AS CMD 
A: GENCMD CMD : DDT8&6 CMD : TOD CMD : CMD 
A: HELP CMD : HELP HLP : SYS CMD : Gi CMD 
A: FORMAT CMD : CLDIR CMD : WRTLDR CMD : BOOTPCDS SYS 
A: BOOTWIN SYS : CPM H86 : WINSTALL SUB : PD CMD 
A: WCPM SYS : DISKUTIL CMD 

A> 


User 0 0:00:11 Jan. 1, 2000 
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As home computers blossomed so did BASIC as a resident 
programming language it was not new. Invented byJohn G. 
Kemeny and Thomas E. Kurtzof Dartmouth College in 
Hanover, New Hampshire, back in 1964. Just the hardware 
had not been available to run it in the home. What was good 
about BASIC was the text file was the actual source code, it 
did not need compiling to create computer code before it 
could be used. It did this at run time and was called 
interpreted. 


This made it easy to understand and edit as everyone had the 
source code. This made it hard for anyone trying to earn a 
living as the secrets were in plain view. The norm was to 
write a source code compile it, sell the executable file, and 
keep the source code. BASIC got a reputation for being slow 
because it interpreted the code. The other problem was 
dialects. Every computer had its own version and so if 
transported to a different computer it would need adapting to 
run. Enter Microsoft who tried to write a Universally accepted 
BASIC so every computer was on the same dialect. 
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Some used Microsoft BASIC, some avoided it EG Spectrum 
BASIC, BBC BASIC and so on. BASIC still refuses to die and 
now we have ANNEX BASIC which I have used with the ESP 
Micro to investigate the workings of the GVG panel, yes I 
have adapted what I learnt in the 70’s when I was a little 
more studious than I am today, but a day spent learning is 
never a day wasted. 


et IF Bes 


a) 


The Zike bicycle, like the Sinclair C5 Car, was battery 
powered 


-DA 


Also available to read on ISSUU 
https://issuu.com/cq-datv/docs 
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MiniTiouner-Express r 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


faa pag ca 


} a]: DVB-S/S2 
We Receiver/Tuner/Analyzer 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 
S MINMOUNE VO.8s - Recervas/Anatyier OVE-S/32 ‘144 MHz to 2450 Miz - SfleminiaG’ kS/s - for ManiTiowner/MiniTiouner-Pro- 
NIM : Serit FTS-4334L 


MiniTioune®’ 2, rrr rs 


Frequency (kHz) 
| [Freq asked: 1260000kHz Freq. set: 1266004 kHz 


SA (kS) Freq (kHz) 


Otteet-> - @N000000 
sha125 | 12680 Mee] 
sriai6z_| 288 Mee | 
sh2so_| 437 MH2_] Ofteet aan 
-sfi000 | $3708 ru] 
$A22000] 432ve MHz 


| \Target dev. 24kHz Deviation: 24 kHz 


Station WORUT 1 
OvES 

Provider = WaRUT 

Codec: VMpeg? + MPA 


Beep Drove UDP Recod 


on Quit 

OQooviee sR OPFull AFPw-sodHm S/N MER 2348  Constoltations \ Bytes = vor) | 

(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 


Decibel Math — Throw-Out the 


Calculator 


Written by Roger Paskavan, WAOIUJ 
Reprinted from Boulder Amateur Television Club TV 
Repeater’s REPEATER February, 2020 


We all want to know how many 


Loss er dB of gain that antenna 
AN modification made. Yet, most 
» oo” 4 amateur operators dread the 
H ro thought of doing logarithmic 


eo” calculations to try and get to the 
o dB's bottom of a gain or loss problem. 

There is another way of looking at 

decibels and only requires 

knowledge of simple arithmetic. 
In fact it is so easy that you don’t even need a calculator. It 
can be done all in your head. So let’s look into this not so 
new form of Ham magic. There is a non-calculator way to 
solve decibel-log problems in seconds without using charts, 
tables or calculators. There is no need to involve algebra, just 
some addition and multiplication of simple numbers. First, 
here is some background on the “dB”. 


Gain 


The word Decibel dates to the late 1800's of Alexander 
Graham Bell and his research on the famous telephone. 
Alexander had a lot to do with measurements of audio and 
signal intensities in his work so he created a term called the 
“Bel.” (One L intentionally missing). The problem with the Bel 
was its numerical size. It was a huge unit probably derived 
from the large signals needed in those days to operate the 
crude telephone equipment. With the modernization and 
efficiency of components, the same telephone services are 
now achieved with much lower signal levels. In honor of its 
inventor, the logical thing to do was to keep the unit of 
measure and apply the metric system to the Bel. 
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So, the Bel was divided by 10 and prefixed with the word deci 
(meaning 1/10 in metric). This became the root of the word, 
deci-bel, later termed dB. We now had a common way of 
expressing gain or loss in the form of a ratio between power, 
voltage or current. The B is only capitalized since it refers to 
Alexander's last name. 


A decibel expresses the ratio between two values with the 
same dimensions. The quantities compared may be two 
power levels, two voltages, two sound pressure levels, and so 
on. Since the quantities in the ratio always have the common 
same dimension units, the dimensions cancel out; the decibel 
itself is dimensionless. But, dB measurements must be made 
between identical impedances to be accurate. For example, 
two power measurements must be on two 50 Ohm lines or 
600 ohm line, etc. for the numbers to work. 


Decibels can be used to express gain or loss between any 
number of antennas, amplifiers or two measurements. They 
can be utilized to show the input/output differences between 
two amplifiers or two antennas thus providing meaningful 
gain figures, etc. This article will deal with power 
measurement. 


So now that I’ve defined some basics, let’s look at a method 
of finding dB’s without doing those painful logarithmic 
calculations. To begin understanding this method, you need 
to memorize three key numbers and their associated dB 
figures with a multiplier. 10 dB = 10 x, 6dB = 4x and 3 dB = 
2x. (x= times) 


The Key number is telling you what to do with the power 
value when its related dB figure is used. 

For 10 dB, the key number is 10. This means that for an 
increase or a +10 dB change, our power level would be 
multiplied by 10. For a decrease or a -10 dB change, we 
would divide by 10. 
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For 6 dB, the key number is 4. This means that for an 
increase or a +6 dB change, our power level would be 
multiplied by 4. For a decrease or a -6 dB change, we would 
divide by 4. 


For 3 dB, the key number is 2. This means that for an 
increase or a +3 dB change, our power level would be 
multiplied by 2. For a decrease or a -3 dB change, we would 
divide by 2. 


While it is quite easy to visualize 3 dBs as doubling the 
power, larger numbers follow the same logic but it may not 
seem that way. It is more difficult to realize that an LNB with 
57 dB of gain will have doubled the power of a 54 dB gain 
LNB. Anyway, you cut it, 3 dB is double your power. 
Remember, the power is doubled for every 3 dB and halved 
for every 3-dB loss. In my original example, we had to double 
the power 18 times to get to 54 dB’s and then double once 
more to get to 57 dB. Remember, if you increase a 500 Watt 
linear amplifier to 1000 Watts that is still only a 3 dB gain 
even though the numbers are big. 


By way of another example, a dish antenna with a 30 dB gain 
delivers one-tenth (1/10) the signal power of a larger dish 
having a 40 dB gain. The signal power at the dish focal point 
is multiplied by 10, four times to obtain +40 dB of gain. In 30 
dB example, the dish antenna signal power was multiplied by 
10, three times to get to a gain of 30 dB. (The difference is 
10 dB or 1/10 the gain for the smaller dish. 


A resistive power splitter loses 6 dB per port. What does this 
mean? With 6 dB gain or loss, the multiplier/ divider is four. 
This means that for a given signal power at the input, each 
output port will have a 6-dB loss because of splitting the 
signal. Since 6 dB is four times and this is a loss situation, 
the input power is divided by four at each port. Referring to 
signal power, if the RF drive signal input is 10 milliwatts, each 
port would measure 2.5 mW. 
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So, let’s go through some worked examples of combining the 
key numbers, 3, 6 a 10 to figure dB’s in your head and throw 
away the calculator. 


Example 1: A UHF amplifier boasts a gain of 13 dB. If you put 
4 watts of drive into this amplifier, what will be the power 
output? First, increase the level by 10 dB of the 13 dB (to 40 
Watts). That’s 4 watts times 10, then increase the 40 watts 
by the remaining 3 dB, which is 2x (double the 40 W). The 
answer becomes 80 watts output and no calculator. 


Example 2: Your new UHF beam antenna has a gain of 7 dB. 
If we feed it with 4 Watts, what will be the radiated power? 
First, increase the level by 10 dB which is 40 W, then subtract 
3 dB by dividing 40 by 2. You are now at 7 dBs gain and the 
answer is 20 Watts ERP. 


Example 3: If you feed 10 Watts drive into an amplifier and 
you measure 25 watts output, how many GB gain is that? In 
your mind, run through combinations of dB equivalents. 
Utilizing the 10 W input power, figure the permutations that 
make 25 watts. The combination that worked was add 10 dB 
which is (10x) then subtract 6 dB (which is divide by 4) and 
the answer is 4 dB. (10 dB - 6 dB = 4 dB of gain. ) 


Example 4: You replace your old antenna with a new 9 dB 
VHF beam. If you feed in 1 KW, what will be your ERP output? 
Figure combinations that make 9 dB. Use 6 dB and 3 dB to 
make this work. (6dB + 3 dB =9dB) Six dB is a 4x multiplier 
and then add 3 dB which is a 2x multiplier. Your astonishing 
answer is 8000 Watts ERP. (1000 x 4 = 4000 then times 2 = 
8000W) Scary! 


Example 5: This one is wild, an LNB for an 13 cm satellite 
dish is stamped 43 dB gain. How many times is the input 
signal from space multiplied before it arrives at your 
receiver? First, use 10dB and 3 dB to figure this problem. 
Make the initial calculation 40 dB, then add 3 dB to get your 
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final answer. 40 dB is 10db + 10dB +10dB +10dB. Since its 
key number is 10, we multiply 10 x 10 x 10 x10 = 10,000 
times, then you add 3 dB by multiplying the 10,000 x 2 = 
20,000 times, which is your answer. 


That is a whole lot of gain in any device. (43 dB is a gain of 
20,000 times) 


As you can see 3, 6 and 10 dB are fixed given ratios of power. 
By combining these three numbers in any number of 
combinations, most dB problems can be resolved without logs 
or a calculator. Keep in mind that for positive dB gain you 
multiply the ratios. For negative gain (loss) you divide the 
ratios. 


If a fixed numerical reference is used in place of one of the 
ratios, then the Decibel becomes a measure of signal against 
some referenced standard which is called 0 dB. (Similar to 
par in a golf game) 


For electronic calculations of power, the commonly used 0 dB 
references are: 0 dBm = 1 milliwatt (0.001 Watts) and 0 dBW 
= 1 Watt 


This means that all gains or losses are above or below the 
given reference value. In this context, 20 dBm is 100mW 
(1mW x 10 x10) and 50 dBm would be 100 watts. (1mW x 10 
x 10 x 10 x 10 x10) 


To make sense of this measurement, the reference must 
always be given. In this system, gain or loss utilizes the 
reference (0 dB) as one of the ratios. So your answers are 
numbers above or below that given reference. 


dB measurements can also be used for voltages, sound 
pressure and current measurement but that is a topic for a 
future article. Hope the 2020 New Year brings you a new way 
of thinking about the age-old mystery, the decibel. 
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Roger Paskvan WAOIUJ was licensed at age 15 in 1961 and 
has been a Ham for 58 years under the same call sign. He 
holds a B.S. degree in Industrial electronics, A Masters 
degree in Education and is employed as a 42 year professor 
at Bemidji State University, Bemidji, MN. He has taught 
engineering classes in broadcast radio and television for the 
past 42 years. Roger is a broadcast maintenance engineer 
and owns a number of AM and FM radio stations. Working in 
broadcast television, he also enjoys 20m SSTV and dabbles in 
fast scan 13 cm Ham TV. Roger enjoys reading about DVB-S2 
transmissions and would like to build a DVB repeater. Waiting 
for a USA version of QO-100 that would really build DVB 
interest. He is a VE and offers ham classes, being responsible 
for hundreds of new licensed hams over the years. Roger can 
be contacted at: rogerp@pau/bunyan.net 
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Written by Trevor Brown, G8CJS and Mike Stevens, 
G7GTN 


The GVG mixer although 

ahead of its time dates to the 

mid-80’s and we have to 

S realise the limitations of kit in 
this era. 


It could only mix synchronous 
sources, which is sources all 
locked to single SPG. Colour 
black had to be fed out to the camera’s and they would 
synchronise their outputs to this signal. 


Adjustment would then have to be made for line timing and 
colour phase, due to cable lengths. Subcarrier moves 1° for 
every 8” of cable. So, all the vision mixer sources would be 
viewed on a waveform monitor and vector scope and 
adjustments made so the mixer would have the same phase 
sources on all its inputs. 


Fortunately, we are now in 2020 and things have improved no 
end, hence the GVG panel has been changed to work with 
improved technology (or is about to be). All these limitations 
are long gone in a modern mixer such as the software 
package called VMIX. 


It’s not free but there are two no cost options when you 
download the package. 


Demo which has limitations but is usable and full and has 
everything, but only runs for 60 days. I chose the full as I 
needed to explore all the functions and not walk into any 

barriers. 
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I don’t have any camera’s available as they need video cards 
to allow interfacing to the software, but I do have a hard 
drive full of video clips and by using the bottom left icon (Add 
Input) they can be added as sources. If you have a video 
card or a webcam it can be brought up in just the same way. 
No need to worry about synchronous sources or phasing up 
sources, thats long gone with turret cameras and other long 
in the tooth hardware. 


Just point and shoot at any source with your mouse and it 
will move to the preview monitor. The cut button will switch 
the preview and on-air monitors over and animate the video 
clip at the same time. You can also set up digital effect’s 
transitions using the bank of buttons between the monitors. 


This software is very intuitive and you will be in control of it 
in no time. 


Once you are on top of controlling it go for the settings 
button (top right) this will produce the menu. 
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Choose your hot keys and practice using them instead of the 


Display 


Theme  Charcoal8 v 


Outputs / NDI / SRT Preview Colour fl Oiaia Gale = mouse 
Options Master Frame Rate PAL 25p 
ee cue soo The next stage is to remote these key presses out to our GVG 
Decoders Output pect Reto: (a : panel. We could opt for mapping in a whole bunch of PCF 
Recording ae ed 8574's and butchering an old keyboard for the interface or we 
ee nei ; could go with a more elegant solution and use the standard 
eye Paton MIDI protocol of VMIX. This is a 31250 baud rate serial based 
cone Hide Caro mn To Mewrse system originally developed for the control of musical 
aie out Soe instruments. 
mee Since the GVG Panel is being controlled via I2C it makes 
Are sense to have a custom MIDI controller also communicate 
Abou using this protocol. We opted for a custom-built interface, the 
Ardunio Pro Micro-controller. 
a OK Cancel 


Ee Fi F2 RB Fa 6s ct fT FB Fo F%0 a) FI2 ome Sot | come = eS Ss 
Tab Q w E R T Y u ' ° P { ) a 1%) Page 7 6 9 
{ } md awn ion 
i + | ; . 
e m oO ™ ¢ -~|4)|- : : 
[1] Previewinput 2 MVI_6276.MOV 
[2] Previewinput 2 MVI_6276.MOV 
[3] Previewinput 3 MVI_5762.MOV 
[4] Previewinput 4 G3PYB clip.avi 
[5] Previewinput 5 radio star004.avi 
[6] Previewinput 6 VV-logo.avi 
[7] Previewinput 7 MVI_4770.MOV . . 
Oe ta ea Cee as Using the small Ardunio Pro Micro we can create a USB to 
cone MIDI control element since we can programme the ATMEL 
32U4 processor to be a Human Interface Device (HID). This 
Here you can set up keyboard functions to act as hot keys. I has a custom I2C address and becomes a Slave unit that ESP 
have set some as examples. By selecting Template you can Basic will send control numbers to. We sit in a loop waiting to 
see your choices on a keyboard graphic. receive any of these numbers. 
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When one is received a custom Midi Note is sent which we 
later find and map from within VMIX — in a similar fashion to 
the keyboard control already mentioned. We have defined a 
provisional KEYMAP for each of the buttons on the physical 
panel to enable us to know which button has been pressed. 
We can have three different types of messages transmitted; 
the first two are what is known as a Note On and Note Off 
command. 


The last is called a Control Change that unlike the first two 
can vary in value. These particular messages would be used 
for Potentiometers, such as the T-Bar fader. A note worth 


adding is that MIDI messages have what is termed a Channel 
Number. These can be up to 16, after this and the actual note 


we also have a velocity number. This relates to the force 
applied to a keyboard key press. Since we do not anticipate 
the GVG broadcast panel having a function within music we 
have set this to a value of 64 which is broadly termed as 
being “Normal Velocity”. Using the ability of saving and then 
importing templates it is quick and simple to create separate 
operator profiles that map specific keys to used functions. 


$EE Shortcut Templates - 
Curent Display as 

Audio AKAI APC 40MK2 

Audio LaunchContolkL 

Default Keyboard 


PTZ Joystick -XBOX Controller 


PTZ Joystick PressureSensiive 


Replay JLCooper ES SloMo 
Replay ShuttlePROv2 
Replay X-keys XKE 64 


X-keys Video Switcher K2 


The communication to the GVG is only one way so the GVG 
software needs to present the same information on its keys 


bank and so on, but we need to address the first problem and 
that is on VMIX any source that is put on the TX monitor 
either direct of via the Preview monitor causes the Preview 
monitor to show the source it replaced. 


This is not the case with GVG 14 software. It will need to be 
updated to GVG 15 (in the pipeline) which will keep the two 
banks of the GVG mixer in step with the Preview and On-Air 
monitors of the VMIX display. We can also assign some of the 
yellow buttons to effects, again GVG 15 will do this. 


This I hope completes the hardware. Mike is almost there 
with the code for the Ardunio Pro Micro. I have made a start 
on GVG 15 which I will post when I have it working, so watch 
this space! 


O° USB my 7 
MIDI TO VMIX 9 
FROM GVG| eg ef , ARON cro |& aeiee 
DONGLE | = aa 
GND — —a 
cont 5 a — — ral 
+5V DA o 4 9 
=. ————-= — § pee a 
= EDI " 2 sci (15) 
4 Ng R3 : Mm a oe o- Test 
F ” we amet) P2 
2 QC ADDRESS 
I2C TO USB MIDI CONVERTER D3 
- TEST CIRCUIT - > 


GND 


WELL READ, THE WORLD, OVER 


as interpreted by VMIX software so yes, we can have Preview 
controlled by the GVG pre-set Bank, On Air direct by the PGM 
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Written by Jim Andrews, KH6HTV 


When we received permission to install our ATV repeater in 
it’s new home on the mesa, it was with the restriction that we 
add no more coaxial cables from the radio room. There was 
only one spare, LMR-400 coax available for us to use. Also 
there was no more space available on the tower to add our 
DB-411, 4 element, co-linear, 70cm transmit antenna. If we 
wanted to move in, we would have to share BARC’s 70cm FM 
voice repeater, DB-411 antenna. How to do that without 
screwing up each other’s transmitter? The solution we came 
up with used what looks like a very simple, type N tee 
adapter to join each transmitter to the antenna. But wouldn’t 
that send an awful lot of RF power not just into the antenna, 
but also the other transmitter? Yes, but No. 


4 > Seas oe 
a pas WMH) | 


i. 
‘a 
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Let’s put some transmission line theory to work. 


What happens to an impedance when it is separated from the 
point of connection by a 1/4 A piece of coax cable ? The Z 
takes a trip 180 degrees around the Smith Chart. So if I have 
a short circuit on one end of this 1/4 A coax, on the other end 
— I see an open circuit, or in other words an infinitely high 
impedance ( c Q ). Now this same phenomena repeats for all 
odd values of 1/4 JA, i.e. 3/4 A, 5/4 X, etc. 


So, fortunately, our two transmitters are at opposite ends of 
the 70cm band. The BARC FM transmitter is at 448.9 MHz. 
Our BATVC transmitter is at 423 MHz. Now if we carefully 
(emphasis on VERY CAREFULLY ! ! ) prepare two coaxial 
cables of exactly the correct lengths we can have two very 
nice n * 1/4 A, Z transformers. 


The antenna connectors on both transmitters are actually dc 
short circuits. The inputs to the BARC duplexer and our BPF 
are DC short coupling loops. 


By cutting each coax going to the type N tee correctly, we 
can transform each of these shorts to oo 9. The coax 
connecting the BARC transmitter to the tee needs to do this 
for our frequency of 423 MHz. The coax connecting our 
transmitter to the tee needs to do this for the BARC 
frequency of 448.9 MHz. 


A complicating factor was the fact where the tee attached to 
the 7/8” Heliax was near the ceiling in the radio, thus each 
cable to the transmitters had to be quite long at 7 to 8 feet in 
length. Don, NOYE, was able to accomplish this heroic feat 
with the help of Colin, WA2YUN. 


The resultant combiner worked and we measured -1.8dB of 
insertion loss for our 423 MHz DTV signal. 
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One from the Vault 


Creating your own Test Card 
First published in issue 5 
Written by Richard Carden, VK4XRL 


Yes it’s a Philips PM5544 test card but with CQ-DATV added. 
It is one of the preset test cards available at 

http://www. oodletuz.fsnet.co.uk/soft/tcmaker.htm (link no 
longer functional. ED) but this site is so much more than 
preset test cards, there are all the elements available to 
quickly put together a test card of your own. The Test card 
maker software will enable you to design and create your 
own test card, by putting together premade patterns such as 
colour bars, grey scales, castellations and text. The preset 
items can be scaled and arranged in layers and then viewed, 
and re edited until you have your very own test card which 
can then be saved as a jpeg. 


{| =a | = =a == =i a 7 
tt | mtb | | ttt | 
| LuUM@ mill 
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Here is a run-down of some of the help file for your 
information; 


The individual parts from which you can create a test-card 
are called Objects and the completed test card is a tcd file 
which can be turned into a JPG or BMP file. 


- Greyscales 

- Solid blocks 

- Alternating colour blocks (e.g. castellations, low-frequency 
gratings) 

- High frequency sine grating 

- Colour gradients - Circles / ellipses - Boxes / frames 

- Single straight lines 

- Crossbars (corner stripes as seen on Test Cards C, D, E, F) 


- Bulls eyes (sets of concentric rings as seen on many optical 
test cards) 


- Sweeps (gratings of smoothly increasing frequency) 

- Frequency Bursts (an more versatile type of grating) 

- Star Bursts (radial frequency grating) 

- Triangles 

- Crosses (horizontal and vertical lines with optional solid 
background) 

- Grid crosses (extra styling on grid lines as seen on Test Card 
F) 

- Light spots (three optionally overlapping spots with colour 
bar colours) 

- Text - Clocks (time, date or countdown) 

- Pictures 


For each of these, a position and size are specified, plus 
several other properties e.g. colour bar intensity, grating 
frequency, line thickness. 
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Position and size are relative to the logical coordinate grid. 
There can be any number of each type of object in each layer 
of a TCD. 


Each TCD has several properties which can be amended, and 
which apply to every layer defined within the TCD: 


- Title 

- Aspect ratio 

- Layer editor size 

- Coordinate grid size 

- Border size 

- Forcing of square grid cells 


- Alignment of grid to pixels (i.e. forcing each cell to be 
exactly the same size) 


- Effective TV line frequency (for defining frequency bursts in 
MHz) 


The following properties can also be amended separately for 
each individual layer: 


- Transparent or opaque background 

- Background colour (if not transparent) 

- Grid thickness and colour 

- Position of physical grid relative to the card's logical grid 


Basic Use 


When you start up Test Card Maker or select File-New from 
the menu, you are presented with a default TCD consisting of 
single, blank layer with a mid-grey background. The aspect 
ratio is 4:3, editor size 512x384, with a 16x12 logical 
coordinate grid, and no physical grid. This automatic default 
can be switched off - see "Options" section. 

(img,, alt: testcard2 src: ../Images/testcard2.png) 
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The menu contains four sub-menus: File, Edit, Layer and 
Tools (plus the 'About...' option which gives version 
information - currently there is also a HTML on-line help). 


File menu: the usual New, Open, Save, Save As, Close, and 
Exit, plus Close All, Properties and Viewer. 


Edit menu: Undo/Redo, Cut/Copy/Paste/Delete, Select All 
and Shift Set. 


Layer menu: access to layer and grid properties, and 
manipulation of layers themselves (see "Multi-Layer Test 
Cards"). 


Tools menu: Colour Cruncher tool, ToneBox tool, and 
Options. 


To save a completed TCD (or indeed a work in progress) 
select File/Save from the menu or press Ctrl+S. To save it 
with a new name select File/Save As or press Ctrl+Shift+S. 
These options save the required information to a .TCD file - 
note that this does *not* create a bitmap. 


Page 22 


If you omit the '.tcd' extension it is added automatically. For 
new TCDs (indicated by "" in the title bar) File/Save behaves 
like File/Save As. 


To open a previously saved TCD select File/Open from the 
menu or press Ctrl+O. 


The File menu will also show the file names of the most- 
recently opened or saved TCDs (including from previous 
sessions). Choosing one of these options re-opens that TCD. 
Below the menu are a set of three buttons, followed by a row 
of nineteen. 


The first two buttons each pop up control panels, allowing 
access to the properties of the whole card (as per 
File/Properties) or the current layer (Layer/Properties). 

The next button (arrow in box) allows the definition of a 
selection area on the current layer, by clicking and dragging 
with the mouse. If you then click an 'add object' button (see 
below) the new object's position and size default to that of 
the selection area. Alternatively if you click Edit/Select All or 
press Ctrl+A, only objects lying within the selection area are 
selected, rather than all the objects in the layer. The Select 
Area button stays down until one of these actions is taken or 
you click it again. 


The button after this (box with illuminated rectangles) is 
Select All. If you have defined a selection area, only objects 
in that area are selected, otherwise all objects in the current 
layer are selected. 


The remaining buttons allow objects to be added to the 
current layer. Each button has a schematic version of the 
object type; the status bar and tool-tip also indicate the 
object types when you move the mouse over the buttons. 
Clicking any of these buttons brings up a 'properties' control 
panel appropriate to the object type. Once an object has 
been added, its properties can still be altered, either by 
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double-clicking on the object's ‘active area’ (see below), or by 
editing it from the Layer Properties panel's object list. In 
either case this brings back the Object Properties panel. This 
panel also has a 'Delete'’ button allowing the removal of 
objects. Note that if more than one object is selected, only 
the object you double-clicked is deleted, not the whole set. 


Viewer 
Displays the options specific to the Viewer. 
Start-up Mode 


Click a radio-button to determine what happens when you 
invoke the Viewer: 


Blank: Viewer does not draw the card automatically. 


Drawn: Viewer draws the card automatically but doesn’t go 
into full-screen mode. 


Full: Viewer draws the card automatically and then goes into 
full-screen mode. 


wat [70 2] Height [SMG =] grumaetve — Smooth | Levels | Qraw 


EE mE EE es 
tT TT | ciel | [| TT ty 
: EP” oe “eae 
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I could go on and place the whole Help file here but I won't, 
go and download it and give it a try! You'll find it at: 

FML Home Page: (link no longer 
functional. ED) 


The above section of the help file was originally created 
23/02/2001 by Steve Heap. 


Here are some Test cards that have been made using this 
software. 


W 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


CQ-DATV 


Followed all over the world 


smal 


Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 
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Editorial 


Welcome to issue 82 of our electronic ATV magazine. 

We find ourselves in very serious and troubled times. Our 
thoughts go out to all our readers around the world, and their 
loved ones. 


We hope CQ-DATV 82 supplies a little escape from these 
problems and brings a little enjoyment into the lock down 
that most of the world is now under. What have we got to 
distract you? well in this issue? 


Jim Andrews KH6HTV has written an ATV handbook. You can 
get your free copy from Jim’s Web site (see News item for 
details). Jim has also found time to visit his back-burner 
projects and revive and finish his microwave transverter. This 
has put him on 5.8GHz’s but not with FM, but with DVB-T. 
The output power +25dBm and a receiver sensitivity of 
-96dBm. Jim has also revived a 2.4 GHz 2-watt transmitter 
again for DVB-T. Jim describes it as the BEAST, but Jim is 
good at taming beasts. The PA used to be 10w, but it’s now 
down to 2.5 watts delivering DVB-T signals and can be driven 
directly with the Hi Des 320E modulator. 


John Hudson G3RFL has found his way back to the shack and 
has made the decision that his old test card generator is 
getting a little long in the tooth, with some of the parts now 
becoming obsolete (we were struggling too John). The 
solution is to go back to the drawing board and design a new 
one. This one can store a Jpeg picture. John has sent in a 
family photo stored in this new design and is working on 
software so that we can all follow suite. Thanks John, can’t 
wait to try it with the Test Card Maker software. 


Mike Stevens G7GTN has been looking at electronic speech. 
Some of you may remember the SPO265, well Mike is on the 
case and takes us back through earlier incarnations, including 
the commodore 64 and SAM Speech. 
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Move over commodore the ESP 8266 is here and the new 
project has been costed out at under £5. 


John Gebuhr, WBOCMC is looking at Epson programmable 
oscillators. The problem is he needed one to work at 27MHz 
so he could multi-channel his new ATV transmitters, but too 
many artefacts were confusing the PLL. John was not put off 
and has some solutions. 


Trevor G8CJS has produced another chapter in his GVG mixer 
modifications and unfortunately has not yet got it producing 
the MIDI data that was discussed in the last issue. The 
Arduino has not made it through from Mike G7GTN. Only a 
pause in the development and Trevor is using the time to 
recap the project and explain where he hopes to go with it. 


No issue of CQ-DATV would be complete without “One from 
the vault”. This is a look back at issue 25 and answers the 
question of why there are so many codec’s. 


I hope this issue has spread a little light into your lives at this 
difficult time and that by the time CQ-DATV 83 is published 
that things are starting to improve. 


From everyone at CQ-DATV we hope that you and your loved 
ones are safe from this horrific virus. 


Take care - the CQ-DATV editorial team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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Does the new 
coronavirus affect 
older people, or are 
younger peu 
also susceptible? 


People of all ages can be infected by the new 
coronavirus (nCoV-2019). 

Older people, and people with pre-existing 
medical conditions (such as asthma, diabetes, 
heart disease) appear to be more vulnerable to 
becoming severely ill with the virus. 

WHO advise people of all age to take steps to 
protect themselves from the virus, for example 
by following good hand hygiene and good 
respiratory hygiene. 


) World Health 
(&) 


Organization 


#Coronavirus 


If you can smell their fart, 
move farther apart. 
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Produced by the editors of TV Technology. 


Sponsored by 


PIAS Ly =P 
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Advances in robotics, IP and image sensors over the past 
decade have lead to expanding markets for PTZ (pan-tilt- 
zoom) cameras. These workhorses have moved beyond 
traditional surveillance to inside studios and sporting arenas, 
giving new and unique points of view for viewers. 

In our new ebook on PTZ cameras, we take a look at their 
potential uses on the set and in the concert venue as well as 
take a look at how AI will enhance PTZ production. 

Learn more in the latest free Guide to PTZ Cameras eBook. 
Read it free now - 


Back in 2017, Tom O’Hara, W6ORG, was 
writing the chapter 32 on ATV for the 
ARRL handbook. He asked me for some 
input on DTV to include in his chapter. 
= 1om’s chapter in the 2018 handbook was 
31 pages in length and covered well the 
subject. 


This past fall, Bill, ABODH, loaned me his 2019 ARRL 
Handbook to look at. I was dismayed by the extremely brief 
writeup given in it to ATV. I expressed my displeasure at the 
Boulder Friday morning ham breakfast. Larry, KOPYX, made 
the suggestion — “Jim, if you are that displeased, why don’t 
you write your own ATV Handbook?” Well, I took up Larry’s 
challenge. I have just finished writing it. I have entitled it 
“ATV HANDBOOK - an Introduction to Amateur TV”. 


I have just posted it on my web site: as my 
application note, AN-55. My new book is 39 pages in length. I 
broke it into the following chapters covering: Basics of TV 
Video Signal, TV Video Sources, Amateur TV bands, TV Signal 
Quality Reporting, TV Modulation Methods, TV Receivers, TV 
Transmitters, TV Antennas, TV Propagation, TV Repeaters, TV 
in ARES, and a list of ATV Suppliers. 

73 de Jim Andrews, KH6HTV 
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BATC and Corona 


In order to support the worldwide amateur 
radio community during the COVID-19 virus 
pandemic, the BATC is offering free use of 
its video streaming service and chat facility 
to any radio club or group of radio 
amateurs. 


This will enable clubs to hold talks, presentations amd virtual 
meetings with HD video and audio streaming and a 
membership chat window for real time feedback and 
discussion. 


To enable this, we are offering free one-year “cyber 
membership” to any radio club or group of radio amateurs. 


Full details of how to apply are here on the BATC Wiki. 
https://wiki. batc.org.uk/Radio_Club_membership_2020n 


Australian (Ham Radio) Corona Casulties 


No news presentation seem complete these days without 
some mention of the COVID-19, the Novel Coronavirus that 
has driven panic and fear into the worlds economic and social 
engines. 


And this broadcast is no exception 


The health and well being of the Amateur cohort and our 
members is of the highest priority. Out of an abundance of 
caution, consideration for the health and wellbeing of our 
members, and in an effort to deliver certainty to the Amateur 
community (not to mention a federal government mandate), 
the board of the WIA met last Wednesday and endorsed the 
recommendation of the 2020 WIA Conference Organising 
committee to cancel this event. 
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The 2021 WIA Conference will take place in Hobart. 


The WIA board would like to encourage all operators to 
practice social separation, wash and dry your hands regularly 
and promptly seek advice if you feel you are affected by 
COVID-19. 


One event that would have gone over the 100 'guest rule’ as 
to take place just north of Brisbane in VK4 so REDFEST 2020 
has been cancelled. 


"Greetings from the Redcliffe & Districts Radio Club VK4RC, 
right here in south East QLD. Robert Thomson VK4TFN here, 
with a REDFEST 2020 update. 


This is indeed a sad turn of events. However, the Executive 
has had no choice but to cancel REDFEST 2020, due to the 
current public health concerns. 


Next year, there will be a REDFEST 2021, circumstances 
permitting. 


Along with the many other cancellations of events throughout 
the country where there are a number of people likely to 
attend them Amateur Radio New South Wales has done 
likewise and cancelled the scheduled Sunday March the 29th 
Trash and Treasure event along with the Experimenters Group 
lecture which would have been held later in the day. 


Other ARNSW activities of members at the Dural site are 
under review. Interested parties are reminded to listen to the 
Sunday VK2WI News sessions for updates. 


Notice of cancellation of The Urunga Radio Convention 


The Urunga Radio Convention Committee advises that the 
Field Days to be held at Easter weekend, 11 and 12 of April 
2020 has been cancelled due to the restrictions and 


Page 5 


conditions placed upon the Convention by the various 
government authorities in the light of COVID-19 pandemic. 


It is the first Urunga Convention that has failed in 72 years 
and it is a personal blow to the organising committee. 

We wish to thank all our supporters and we will return at 
Easter in 2021. 


VK3 - EMDRC Committee after due consideration, have 
decided to cancel/postpone 2020 EMDRC HamFest on Sunday 
29 March. 


VK3 - GippsTech 2020 has been cancelled 


VK6 - Bob VK6POP in a phone hookup has told how PerthTech 
at Bassendean is to be cancelled. 


VK7 - Meet the Voice organiser Dani VK7FREQ also has made 
the decision to cancel the Meet the Voice gathering. 


ZL - For our Kiwi friends your Conference 2020 is cancelled. 
NZART Council has made the decision to cancel the 
Conference in Shantytown this year. This is due to the 
COVID-19 situation and taking on board all the advice for 
doing so. 


Source: Excerpts from VK National News Broadcast 
MARCH 22 2020 


From the evidence so far, the new coronavirus 


The new coronavirus 
can be transmitted in 
areas with 

hot and humid climates 


can be transmit 


areas with hot and humid weather 


#Coronavirus #COVID19 


There is no reason to believe that cold 


weather can kill the new coronavirus o1 Cold weather and snow 
CANNOT kill the new 


coronavirus 


other diseases 


#COVID19 


CQ-DATV 


ALL BACK ISSUES 
AVAILABLE 


#Coronavirus 
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5.8 GHz Transverter 


Written by Jim Andrews, KH6HTV 

Reprinted from Boulder Amateur Television Club TV 

Repeater’s REPEATER March, 2020 
os : ‘in 


Back in August, shortly after my ATV Repeater article 
appeared in QST, I got an e-mail from Fumio, KAORUZ, in 
Japan. He described their microwave DX-preditions where 
they achieved a distance of 287 km on 5 GHz using the 
Japanese equivalent of DVB-T (ISDB-T). Fumio also included 
a link to You Tube to see them in action on 5 GHz. This 
immediately triggered an interest here in Boulder among 
several ATVers to get busy pushing DVB-T to the higher 
microwave bands, beyond 23 cm. See the Sept. newsletters, 
issue # 19 & 20, Oct. #22. 
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Don, NOYE, had previously built over the years, several 
home-brew, 10 GHz, SSB rigs. He loaned these out for some 
initial 10 GHz, DVB-T, outings this past fall. 


I got interested in what I might be able to throw together for 
a microwave DTV rig. My junk box is pretty sparse for 10 GHz 
stuff, but I did have an assortment of misc. C band (4-8 GHz) 
components. So, I decided to try to build a 5.8 GHz 
transverter for DTV. My initial plan was was to use my Hi-Des 
HV-320E modulator and HV-120 receiver as the IF transceiver 
and to use the new Analog Devices microwave frequency 
synthesizers as my LO for up/down converting. I discussed 
these AD synthesizers in the October newsletter, # 21. I took 
the old 2.4 GHz transverter I had built a couple of years ago 
and gutted it for parts and rebuilt it for 5.8 GHz service. This 
past fall, then Don, NOYE, and I took to the field to test it 
out. Don set up his rig on Flagstaff Mtn. and I set up mine in 
my back yard where I had a direct line-of-sight path to 
Flagstaff. Don immediately reported seeing my DVB-T signal. 
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414. 4mHz . 
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Then he proceeded to transmit to me. NOTHING ! We were 
both running similar rf power levels and similar antennas, but 
I was not able to see anything. Bummer ! - Back to the lab. 


The project then ended up on the back burner for awhile as I 
worked on other projects. I intermittently went back to it 
trying different combinations of IF frequencies, different local 
oscillators, mixers, etc. I concentrated on the 5.8 GHz 
receiver sensitivity. What I discovered was very “eye- 
opening”. After many false starts, I realized that a major 
issue was poor phase noise in the Analog Devices frequency 
synthesizers. While they worked fine for receiving high level 
DVB-T signals, when one really got down to the -80 -90dBm 
range, NO Picture ! The poor phase noise destroyed the 
signal to noise ratio. Another eye opener was the discovery 
that some diode mixers also were crummy performers for 
really weak signals. 


So after many hours ( really days & weeks ) of trying various 
combinations, I finally hit upon a workable solution. It is 
shown in the above block diagram and also the detailed 
schematic on a following page. I scrapped out the idea of 
using the Analog Devices synthesizers. I am now using a low 
noise, Frequency West brick oscillator as my LO (see Oct. 
newsletter #23). Because it was a gift from Don, NOYE, there 
was no choice of the LO frequency. I had to take what I was 
given. The LO crystaled to work on 6.0924 GHz. Thus to 


operate on 5.678 GHz, my IF frequency had to be 414.4 MHz. 
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For my receiver, I found an old Watkins-Johnson mixer from 
my junk box worked well. I used a Down-East Microwave, 
model L5ULNA, as my pre-amplifier. Testing it on an HP noise 
figure meter, I found the DEM-LNA had 15dB of gain and a 
1.1dB noise figure. With this receiver, if I only used the W-J 
mixer, the DVB-T sensitivity was -92dBm. Adding the LNA, 
the sensitivity was improved to -96dBm. 


For the transmitter chain, I used the new HMC219N mixer 
from China. It was a very poor performer for a receiving 
mixer, so I used it instead in the transmitter chain. The 
amplifiers used in the transmitter chain were from my 
microwave junk box. The driver was an Avantec AMT-8052. 
The final amp was an Amplica 6535CSL. Using a mixer one 
gets as the output, the desired sideband, in this case the 
lower sideband, plus the undesired upper sideband and also 
some leakage of the LO frequency. I thus needed to filter out 
the LO and USB. 
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I accomplished this using a pair of simple tee notch filters. 
They were SMA tees with a short piece of open-circuited, RG- 
174 coax cable on the third arm. I used my Wiltron network 
analyser to fine tune these filters. I made the coax initially 
too long and then using wire cutters to carefully trim the coax 
length to put the notches on the desired frequencies. The 
notches were about -26 to -28dB in depth and I had less than 
1dB loss at the transmitter frequency of 5678 MHz. 

An SMA coax relay (again from the junk box) was used as the 
antenna switch. I controlled the timing of the turn on / turn 
off of the various amplifiers to avoid transmitting back into 
the receiver. I used LM2941 low drop-out voltage regulators. 
I added an R-C circuit to the enable pin on these regulators 
to slow their turn-on. 


In operation, I leave the Hi-Des receiver powered up all the 
time. I only power up the Hi-Des modulator when I want to 
transmit. There is sufficient rf leakage to the receiver when 
transmitting that I am able to use the receiver to monitor the 
transmitted video. 


So, how well does it work? The transmitter is definitely NOT 
high power. It is a milli-QRP rig. For DVB-T, with the 
modulator’s rf drive power adjusted so the spectrum skirts 
break-points are set to -30dB, the output power is a 
whopping +14 dBm ! The max. saturated output from the 
Amplica amplifier is +25dBm. The receiver is quite good 
(finally ! ) with a sensitivity of -96dBm when tested with 
“Normal” digital parameters (1080P, 5/6 FEC, etc.). The final 
acid test was to go out in the field and exchanging pictures 
with Don, NOYE. The following photos are proof that it really 
works ! 


I set up my rig at the Boulder 911/EOC near the Boulder 
airport looking south toward’s NOYE’s QTH. Don lives on a 
high ridge line on the south side of town. We have a good 
line-of-sight path between the two locations. The path 
distance was 7.4 km. We both used +23dBi dish antennas. 


CQ-DATV 82 - April 2020 


Page 9 


Don was transmitting +10dBm with -4dB coax cable loss. I 


was transmitting +14dBm with 0.3dB cable loss. I was able 4, ae 

to receive Don’s picture, as shown in the photo. st 3 ul 
The received power was measured to be -83dBm with a s/n _ : g 
of 14dB. Radio Mobile computer program predicted that I 


would get -79dBm from Don. 


37472028 


Don was not so lucky. He did not receive my signal. Don said 
he was having issues with his HV-110 receiver locking up. His 
receiver stopped receiving even his own transmitted signal a 


KH6HTY Video 
3. 8GHZ DTV Transverter 


few minutes before I started transmitting to him. Re-booting 233. : 
several times didn’t solve the problem until much later back - | es if ¢ 
in the ham shack on the work bench. ; | Tein Hi zl 


Driver Amo 


Rey Veco 


Whew ! - you know this microwave DVB-T stuff was a lot 
more work and required an awful lot more parts than doing 
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Simple Video Testcard 


Written by John Hudson, G3RFL 


I often have a requirement 
for a simple video pattern 
generator and for a long time 
I used my old favourite, my 
electronic test card that used 
a MACH or Lattice field 
programmable array. It 
originally appeared in CQ- 
DATV 8. 


The station test card 


It used two programmed chips the MACH and a 27C512 
EPROM. The logic was programmed into the 44 pin MACH. 
This was shown has a block diagram rather than the more 
conventional circuit diagram which would show all the TTL 
gates of the array. This had several counters such as Pixel, 
Character Column, Sub Character, Line and Character Row. 
The main clock was at 8MHz and was sub divided down to 4, 
2 and 1 MHz the next section was the EPROM multiplexer unit 
having a latch and 11 x 4 multiplexer that controlled the 
Column, Line, Row Character and Palette. Also, in the MACH 
was the bit pattern generator that had an 8 x 2 multiplexer, 4 
D type latches a further 8-way multiplexer and a 250 nano 
second digital delay line. 


The final part of the MACH was a 
Colour/ Control latch which 
switched between the 
background/Foreground Palettes, 
this had another 6 x 2-way 
multiplexer and 6 D type latches 
with extra logic for control, plus 
field reset with interlace. Then we 
come to the video output stage 
buffering the RGB and supplying a 


The final module assembled and tested, the 
AD724 PAL coder is on the underside 
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Teletext input if required. 27csi2 ss EXo3 atc 


There was also page 
selector for stepping 
through the pre-set test 
cards on an external push 
button. The RGB and sync 
signals fed a modern AD724 
surface mount RGB to PAL 
encoder mounted under the 
PCB. 


The problem was It was not 75Z OUTPUTS 
easy to programme the 
MACH and the EPROM. I 
made many of these units 
and the programming alone 


took about 2 hours. 


4.433MHz XTAL 


This unit now getting a little dated and at least one of the 
chips (EXO3) has become obsolete. I thought it might be 
time to go back to the drawing board and come up with a 
new design. I settled for a PIC design, yes it would mean 
writing some fresh code, but into everyone's life a little rain 
must fall. 


The new unit still uses the same PAL/NTSC coder, the AD724 
as this produces some pleasing results, is not too expensive 
and still available from several sources although now the 
broadcasters have gone wide screen PAL is technically 
obsolete, but many of us still live in the world of yellow, red 
and white phono plugs, but it might be time to stock pile 
some of the coder chips, before they also start to disappear. 


I think the AD724 is my preferred choice for all future 
PAL/NTSC projects. I also like the ability to use subcarrier 
xtals or 4 times subcarrier xtals by changing the logic level 
on pin 12. I have both in my junk box. 
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In the new design the PIC is the only custom programmed 
chip, while in the old design I had to programme individual 
details into an EPROM and batch programme the MACH chips 
which thankfully were all the same. 


The new testcard is easier to programme than the old one, I 
have developed software which will take a Jpeg file and 
convert it to PIC code, which can then be programmed into 
the unit. The new generator also produces a VITS (Vertical 
Interval Test Signal) on lines 17,18,330,331. The results are 
very encouraging, with an enlarged colour pallet, which is 
composed of 5 bit red, 5 bit blue and 5 bit green, or 32 levels 
or shades of all three primary colours if you prefer to look at 
it that way. So, 32 x 32 x 32 = 32,768 colours if I have done 
my sums correct. 


This is considerably more than the old Testcard Generator, so 
how does it look, if you programme it with a picture, the 
answer is remarkably good, no sign of digital puddling and it 
really pushes the AD724 with the enlarged colour pallet which 
was not produced by the previous design. 
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Jpeg picture stored in the PIC of a group of family 
friends 


I have put a hex file (PIC_TCG5. hex) on the CQ-DATV site 
that will allow you to programme the PIC with this same 
picture and I will make available the programme to convert 
your own pictures into PIC code, it is at the moment being 
revised to include some additional features, but in the 
meantime you can test your hardware. 


The output is 625 line and the PAL coder which is PAL/NTSC 
is hard wired into PAL by the grounding of pin 1. 


The data sheet also insists on C6 to block the DC, which is a 
pity, but I suspect it’s a casualty of single rail working. 
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I am hoping that this design will work with the Test Card 
Maker software from the previous issue of CQ-DATV so that 
you can design your own testcard and then convert your 
design into PIC code and programme it into the new unit. A 
pity the Test Card Maker seems to have disappeared or I 
would be onto the author to add a menu choice to export a 
design to G3RFL format file. Ian has put the programme on 
the CQ-DATV download site, so all is not lost, just it is frozen 
to future enhancements without the source code. 


This is a giant leap for me as I dread to think of the number 

of hours I spent working out QTH details and converting them 
to hex to programme the old design and that is excluding the 
large callsign letters at the top of the old testcard. 


My thanks to Dave G3ZGZ for all his work with the pictures, 
time to build a new Testcard Generator Dave and I won’t 
need to programme it for you (once I get the Jpeg converter 
software running). 


The full AD 724 data sheet can be found at 
https://www.analog.com/media/en/technical- 
documentation/data-sheets/AD 724. pdf 


DAVE rif ve lire 
UM 
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Micro Corner - ESP8266 Based ASCII Enter SAM Speech 


Speech Module 


Software Automatic Mouth shortened to SAM was originally 
developed to run on the Commodore 64 computer and is a 


Written by Mike Stevens G7GTN fully software implemented algorithm requiring no additional 
hardware for speech generation. 


VOWELS VOICED CONSONANTS 

IY f(ee)t R red 
IH p(i)n L allow 
EH beg W away 

) AE Sam W whale 
AA pot Y you 
AH b(u)dget M Sam 

; AO t(al)k N 


man 


OH cone NX so(ng) 
For some of our television shack projects a requirement UH book B bad 
might be that of having some speech output available. UX 1(00)t 0 dog 
ER bird G again 
Back in 1981 we had devices such as the SPO256AL2 speech ms Se ; oT 
allophone processor from General Instruments. This was a ZH plea(s)ure 
fully custom device that had the data loaded in a parallel - ete a rel 
fashion. The speech phrases are made up in segments called ay h(igh) 
“allophones” to create words that we might understand. OY boy 
AW h(ow) UNVOICED CONSONANTS 
The quality of output was always a little dubious. Sowe hada ™ slow > san 
good measure of tweaking and adding in little delays in our - ear 4 Sort 
built up strings. I still have an original SPO256AL2 chip TH thin 
alongside two other custom chips stored in my secure vault. SPECIAL PHONEMES P poke 
UL sett(le) (=AXL) ii talk 
Instead of making use of this device and the requirement of - se ‘ _ 
using all I/O pins on available micro controllers I did some 
searching to see what other options existed in this Century. I Hardware 


found that the author of Annex RDS Basic also created a 
custom project called “SAM SPEAKER” that allows text to be 
spoken via 115200 baud rate pure ASCII serial. That seemed 
like a good idea to escape now quite rare speech devices 
where the possibility of buying fakes will be higher than back 
when these were actually available and under manufacture. 


CQ-DATV 82 - April 2020 


The main speech module requires an ESP8266 module that is 
loaded with the custom speech firmware. I used a wemos D1 
mini alongside a PAM8306 amplifier module as the custom 
speech module. Using my keypad project as a simple test 
driver to send the custom text as serial data the hardware 
ended up as being simple to implement. 
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ARD1 Basic Control Software 


te “= re DRIVER CIRCUIT Using the free Basic for Ardunio a software serial port on 
RST RSI, HANDSHAKE z Digital I/O pin 11 was implemented to run at 115200 and 
CON} 8 NO +5V simple text strings sent with the following command format 
ae = on a keypad button press. 
A ee =a I2C i 87 §4lSub getKey (Key As String) 
ps 
U0 ed pas fd a8 If Key = "1" Then 
> : i | GND 89 Log("1") 
Oo a a ; +—f Ba a8 lcd.SetCursor(@,1) 
1 aon = 5 =i a1 led.Write("Speech for 1 = 
DIV +3 6 9? astream.Write("SPEECH ONE”) 
UW) CON2 01270 D13¢5CK US 
m™ TX +! 1 || SOUNDER A handshake signal is available on the speech processor 
A - — GPIOO (D3) that is logic HIGH when the module is waiting for 
> a- data and goes LOW when the speech is being processed or 
c os & spoken. The analog AO pin is monitored for this logic level 


change and used to indicate the status on the first line 
(position 15) of the LCD. Use is made of an internal resistor 
to always pull this pin high. 


As long as your projects processor is able to send data at the 
required baud rate then the control could not be much 
simpler. 


‘| I/O A@ Handshake Ready for Speech? 
‘| Using Internal Pullup Resistor 


=|Sub Handshakepin_StateChanged (State As Boolean) 

Log("Handshake State: ", State) 

If State = True Then ' Pin High = Ready 
lcd.SetCursor(15,@) 
led.Write("R") 

Else If State = False Then ' Pin Low = Busy 
lcd.SetCursor(15,@) 
lced.Write("B") 

End If 

bce Sub 
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Follow the link to obtain the custom ESP8266 firmware and 
following the instructions to install this on to your chosen 
module. Since we cannot make use of any additional I/O pins 
on the ESP8266 using a WeMos D1 Mini made sense as a 
quite compact dedicated platform. 


Options and quick testing 
With the ESP8266 module flashed and connected a terminal 


set to 115200 can be used to look at available options and 
also to send text for testing purposes. 


Serial Monitor - Oo x 


The pins used are : GPIO2 -> Speaker Output 
GPIO@ -> Handshake (@ = Busy) 


enters text mode. (default) 

enters phonetic mode. (see below) 
@pitch=number set pitch value (default=64) 
@speed=number set speed value (default=72) 
@throat=number set throat value (default=128) 


@mouth=number set mouth value (default=128) 
set unice me (defanlt=255\ 


Ava limesnimher at. 


LJ CR+NL LJ DTR 


COM5 v| | Connect — cl 
[coms] = Echo ON im RTS 


I have also created the exact same project in Ardunio C++ if 
you prefer this software IDE and programming language. 


€ com4 - oO x 


| Send 


Speech Keypad 

([I2C Scanning] 

Found device at address: Decimal 63 Hexadecimal (0x3F) 
Found 1 I2C device(s). 
(Finished Scan] 

SPEECH ONE 

SPEECH TWO 

SPEECH THREE 

SPEECH HASH 

SPEECH ASTERIX 
SPEECH C 


v 


BothNL&CR w~ 115200baud vy 


Autoscroll [_] Show timestamp 


Clear output 
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They both make use of a Software Serial library that allows 
the use of a different custom set of I/O pins to send our 
defined messages. Both are available from a single ZIP file 
called SPEECH from the download page. 

image 


Conclusion 


We still have very 1980’s robotic style speech and so this 
might fit in more with personal shack projects where the 
speech is not actually put on air with repeaters for example. 
Using MP3 style SD based modules would of course provide a 
better option in that use case. You can check out the quality 
of the generated speech 
https://simulationcorner.net/index.php?page=sam before 
you decide whether to flash an ESP8266 Module. You can also 
easily experiment by sending data using your favourite 
terminal software via the USB Connection. An added bonus 
which has not been covered here is the ability to also control 
the speech processor via a network connection. 

The cost of parts should be under £5.00 if you use suppliers 
such as eBay or similar sources. 
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Written by John Gebuhr, WBOCMC 


Reprinted from Boulder Amateur Television Club TV 
Repeater’s REPEATER 


After seeing the article on the Epson programmable crystal 
oscillators I did some checking to see if they would work to 
multi-channel my new ATV transmitters. They don’t at the 27 
MHz range the exciter uses. Too many artifacts that confuse 
the PLL in the chip I’m using in it. After some experimenting I 
found it takes a fairly pure signal to make it work right. My 
sig-gen will drive it and works over the entire ATV portion of 
the band. I then tried some at the 100 MHz range and tried 
quadrupling them and driving the amp/modulator directly. 
Here is the result using 3 of the most common frequencies. 
A three channel frequency quadrupler using a step recovery 
diode and a buffer amp. Circuit below. 


Ki-3 3G BOOLCK 
seb MAVR-of¢ ¥F69-!2t40T 
U1 MARZ 
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The 2 pins are ground and +5V, the 3 are channel select and 
the SMB is output of about +8dBm. Swaged stand-offs not 
yet installed. Connected to the amplifier in the transmitter I 
noted that the power dropped slightly from 439.25 to 421 25 
by about a watt, probably due to the pass band of the amp. 
It is specified from 440-470 MHz so not surprising. The 
pedestal level also changed somewhat but video didn’t 
change noticeably. 


The series L-C on the input of U1 is 3rd harmonic trap. The 
hairpin and trimmer cap is the pass band tuning. It will tune 
the 5th harmonic @ 530 MHz or so but at 430 the 5th is 
about -20 dBc. Other harmonics are even lower. With no 
tuning the harmonics are significant to at least 1.5 GHz. Nice 
comb generator, huh? 
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The harmonics don’t make it through the transmitter nor do 
the subs and fundamental. A second hair pin and 2-10 pf cap 
can be added right at the output for more attenuation of 
other than the desired 4th harmonic. All top inductors are 
#22AWG on 1/8 inch diameter air core. The highest harmonic 
other than shown below is the 14th @ about -30dBc. I think 
with some retuning modifications it should work fine for a 
1.2GHz source. Likewise on 902-928. 


X1-3 are available from Digikey and are ordered to frequency. 
421.25= 105.3125. 427.25= 106.8125, 434= 108.5 and 
439.25=109.8125. 

The 2 trimmer caps I got from Mouser: P# 768-JZ300, 5-30pf 
& 768-JZ100. 2-10 pf. The step recovery diode is also from 
Mouser: P# 937-MAVR-044769-12790T. 
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Written by Jim Andrews, KH6HTV 
Reprinted from Boulder Amateur Television Club TV 
Repeater’s REPEATER March, 2020 


TTSWHS TRANSMITTER 
TTSWOHS TRANSMITTER 
3 


Several years ago, Bill, KORZ, gave me a surplus ShowTime 
MDDS, analog TV transmitter. It was used on the commercial 
MDDS, 2.5-2.7 GHz band. It was built by EMCEE and was 
their model TTS10HS and labelled to work on channel H3. It 
was found to contain two identical transmitters, one Visual 
and the other Aural. Each transmitter was rated for 10 watts. 
It was a BIG Beast with two very noisy cooling fans. I didn’t 
know what to do with it for a long time, so it sat gathering 
dust on a shelf in my garage for an extended period of time. 


When I eventually became interested in trying out the 2.4 
GHz ham band for DVB-T, I decided to see what I could do 
with this transmitter. Opening the box, I found a whole lot of 
stuff. Most of it was unusable for my purposes. So, I 
proceeded to gut out most of it. Included was pulling out the 
second, Aural transmitter, which I then gave to Don, NOYE. 
All that was left was the one driver amplifier, the final 10 watt 
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amplifier, the metering circuits, and the necessary, big, 
heavy, linear dc power supplies and one very noisy cooling 
fan. It was still big, bulky and heavy. So would it work ? Read 
on. 


I have just completed some evaluation tests on the “Beast”. I 
used a Hi-Des, model HV-320E, DVB-T modulator as my DTV 
signal source. I used 2393 MHz as the test frequency. To 
measure the output power, I used a Narda, 30dB, 50 W 
attenuator and my HP-432 power meter with an rms 
responding, HP thermistor head. To look at the output 
spectrum, I lashed together a down-converter consisting of a 
Vari-L, 3 GHz mixer, a frequency synthesized Local Oscillator 
set to 2.0GHz, +7dBm and the IF went to my Rigol DSA-815 
spectrum analyser (0.1-1500MHz). Setting the Rigol to 393 
MHz allowed me to thus look at the 2393 MHz spectrum. 
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Driver & 10 W Final Amplifier 


All tests were at the desired 13cm operating frequency of 
2393 MHz. I first ran a CW test of the power curve of the 
amplifier and found the small signal gain to be 57.5dB. The 
-1dB gain compression, Pout(-1dB) occurred at +38.5dBm = 
7.1 Watts. 


The max. saturated power output was +39.7dBm = 9.3 
Watts. I then ran tests for digital TV. I used the HV-320E 
modulator. 
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Output Directional Coupler 


It was set for “Normal”, amateur digital parameters with 6 
MHz BW, 1080P resolution, QPSK, 5/6 FEC, etc. I used a step 
attenuator on the output of the HV-320E to carefully set the 
input rf drive level. I monitored the resultant spectrum on the 
Rigol. I increased the rf drive upwards until the spectrum 
shoulder breakpoints (measured at + 200 kHz beyond the 
band edges) hit -30dB. I then used the HP power meter to 
measured the output power. I found it to be +33 dBm = 2 
Watts (rms). At this level, the front panel power meter 
indicated 50%. This amplifier will work well as a 2.4 GHz 
After-Burner and can be driven directly by the Hi-Des HV- 
320E modulator. 
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Also available to read on ISSUU 
https://issuu.com/cq-datv/docs 
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MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


Sere 7 
MipiTiouner- Sate 
xpress 


wie 
: ry] DVB-s/S2 
pel Receiver/Tuner/Analyzer 


ww datv-express. com 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 
$B MINTIOUNE v0.85 - Recerer/Anatyier DVB-S/52 144 MHz to 2490 Mts - Sfiminin G5 Ki/s - for MevTiouner/MinTounes Fro PT | lm Sm 
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(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 
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Written by Trevor Brown, G8CJS 


The Grass Valley mixer project 
revolves around three basic 
models the GVG100, GVG 110 
and GVG 1000. The mixer 
appeared in the 80’s and 
consists of two parts, a crate 
which is available in two 
options, component and 
composite (various standards PAL and NTSC included). Both 
crates and all three panels are interchangeable, unless you 
know differently. 


The crates are all a little dated in that they will only mix 
synchronous sources, the control panels are connected to the 
crate by a 15-way lead using D connectors. The two D 
connectors are connected one to one, thanks Heiner Juers for 
that information. 


The mixer was designed so that it could be run by pushing 
buttons on the panel as you would expect, or by a RS 422 
link for remote operation, eg an edit controller. This was a 9- 
pin interface that was very popular at the time and allowed 
other kit to be interconnected eg RS 422 sound mixers. The 
protocol for this is often called P2 or Sony protocol. 


In this series of articles, we have discarded the crate and 
concentrated on the panel alone. Powered it with +14 and 
+10 from an external power source, removed the internal 
microprocessor and fitted a dongle in its place. The dongle is 
based on an ESP micro with the addition of 5 external 8-bit 
ports (PCF 8574). The port chips are I2c controlled and are 
interfaced to the lamps, buttons T-Bar and analogue pots. 
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I have written a script in Annex BASIC that has enabled me 
to map out the addresses of the lamp’s buttons and pots. 
The script requires the ESP to be flashed with the BASIC 
interpreter, there is a lot of help available on the Annex site. 
The buttons now control all the lamps without the crate, so 
we have a standalone panel. The software is on the CQ-DATV 
download site. 


The next stage is to connect this panel up to Vmix which is a 
software package that will run on a PC and allows mixing of 
non-synchronous sources. Vmix far outshines the original 
GVG crate with digital moves, electronic captions and the 
ability to manage clips as VT inserts, providing they are on 
the hard drive of the PC. The only downside is that 
conventional external cameras need an interface or capture 
cards to interface to the host PC. Webcams can be brought 
up as vision sources. Vmix software is not free, but there is a 
free demo version which controls a limited number of 
sources. 
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There are paid versions that enable more sources and there 
is a 60-day option that enables the full version of the 
software to be evaluated. 


Vmix control screen 


I have downloaded the 60-day full package and looked at 
externally controlling this software, with the GVG panel. Vmix 
can be controlled by a PC keyboard, a mouse or a MIDI 
interface. The ESP BASIC does not support MIDI commands, 
so Mike G7GTN stepped in and interfaced the software to an 
Arduino, which can deliver the necessary commands (see last 
month’s issue). The micro Mike programmed will also talk I2c 
so the plan is that it can be located down stream of my ESP 
micro and translate I2C commands into MIDI. 


The video interface 


Mike and I live at different ends of the country and the 
Arduino is now in the postal service having left Mike, but not 
yet arrived with me. These are extraordinary times that were 
not with us when we started this project and there is a lot 
more to worry about, rather than getting a micro to me. It 
does leave us with a problem as CQ-DATV is going to press 
and perhaps some of our readers are wondering how we have 
progressed. The other problem is that I downloaded the 
Vimix 60-day package two magazines ago and soon it will 
stop working. I don’t expect it to drop to the free limited 
source version and from memory some of the features such 
as chroma key don’t work on the free version. I want to 
deliver more than the cut and mix version as the pots on the 
GVG panel are all delivering digital values via the I2c Bus. 
Yes, we have worries about latency, having two micro’s daisy 
chained, we will find out. Other potential problems such as 
the digital steps of the GVG pots, T-bars and joysticks may be 
too large for some applications. The problems you think 
about are often not the problems that bite. 
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The Panel history 


I also wanted to get this project up and running before all 
these control panels disappear, they were very popular in the 
broadcast industry for several reasons. The number one 
being their RS 422 control. This was possible because of the 
micro control which could not be added to older AB mixers. 


TV production has moved a long way from the traditional 
model of put the VT in record, cue the studio and punch 
around on the vision mixer, which was how TV production 
functioned in the 60’s with a perhaps a little scene to scene 
editing if required. 


By the 70’s TV production was becoming more film orientated 
with more sophisticated editing, sound dubbing, some could 
even argue that by the time three machine editing arrived, 
that enabled takes to be mixed in the edit suite that perhaps 
it had features above film editing. This was still slow with its 
neg cutting, AB rolls and print the mixes in the film 
processing lab. With the emergence of single camera shoots 
using camcorder’s in the 80's, the two were almost on a level, 
using similar production techniques. The ace in the hole was 
VT mixes happened in the edit suite and the GVG 100 was 
the key. 


The larger UK equipment manufactures were a little slow to 
respond to these changes and often had the old 60’s model of 
TV production as their equipment target. Many of the ITV 
studios engineered their own solutions. Grass Valley changed 
that and the GVG100 was at the head of edit suite mixing as 
P2 protocol equipment appeared. The Studio galleries also 
took to GVG products (using the larger mixers). The push 
buttons that could be customised with overhead projector 
gels to create legends within the illuminated buttons, became 
an industry winner. Gone were the china graphs pencils used 
to mark up the sources. 
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The future 


I worry industry may have junked this pleasing control panel, 
with the move out of analogue TV. Ross did produce a digital 
crate that was compatible with the GVG panel, but I have 
never had my hands on one to evaluate so am unsure of the 
market penetration. The digital nature of the panel, with very 
few electrolytic caps, marked for future replacement, all the 
chips are socket mounted, so low maintenance, (fingers 
crossed). There are also changes on the net where the lamps 
have been changed to LEDs and the 14-volt rail eliminated, 
something I plan to do later. 


Big Brother 


GVG produced much larger mixers, some a little too large for 
the average shack or workshop. They all have the same look, 
use the same push buttons. It’s a long time since I tinkered 
with the innards of these. Are the i2c changes compatible 
with the larger range of mixers? I am unable to report. 


Star Wars 


The larger mixer will always be remembered for the Star 
Wars film where Darth Vader used one to blow up Princess 
Leia’s home planet, (Alderaan). George Lucas has never 
released that interface, perhaps that’s for the best. 


If you see a panel at a reasonable price it might be worth a 
punt as I suspect the button and lamp maps I have re- 
produced in the previous issues will enable you to press them 
into service. I will continue with the software as soon as 
Mikes Arduino turns up and report back to you in CQ-DATV. 


If you see a scrap one, I am short of cut button and a couple 
of lamps, should they be harvestable, otherwise keep an eye 
out on e-bay for one, three have appeared since I started this 
series of articles. 
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One of GVG 100’s big brother, no I have no intention 
of reverse engineering one for your ham shack 
https://www.vmix.com/ 
https://sites. google.com/site/annexwifi/home 


https://www.reddit.com/r/MechanicalKeyboards/comments/3! 
tscc/grass_valley_video_switcher_in_star_wars_1977/ 


https://www. youtube.com/watch ?v=!7/4MY9u 7pA&feature=y 
outu.be 


WELL READ, THE WORLD, OVER 


ees (Q-DATV ce 
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One from the Vault 


Video Codec's and why so many 
Written by Rovert Nworb 
First published in issue 25 


If ever there was a recurring 
question in Digital Television it's 
what is a Codec and why are there 
so many different kinds. 


Let's start with the name Codec it 
stands for COmpressor 
DECompressor, that the easy part, 
what do they do well in our case 
(Television) they convert the TV 
signal into 1 & 0, OK so it's anA 
to D and D to A, no its much 
more. If we take a 6MHz video signal and sample it at 3 
times subcarrier (4.433 MHz in the UK we get over 13MHZ) 
and then convert it to 10 digital bits 130 MB/second that's for 
625 PAL if we go for 1080p and 12 bits we are up at 
155MB/Second, that's 560Gb to store for 1 hours worth of 
video, as for 4K Television well let's not go there. We are ata 
bit rate that hard disks struggle with, but what we wanted is 
to record video on an SD card. 


Television pictures are not the only medium, with digital 
problems, that are solved by Codecs. 


Audio and still images, with the MP3 being the most familiar 
with AAC and AIF not far behind and JPG, PNG and TIFF for 
still images. Until fairly recently, the compression algorithm 
used in JPG files was copyrighted, whereas PNG is an open, 
public domain format. 


These are digital files that have been compacted in different 
ways. The problem is each format has its short comings. 
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JPEG is a single layer so it's not got an Alpha layer to define 
transparency, PNG does have a layer to define transparency, 
but the file size is larger (but is lossless!). JPEG degrades 
every time you edit/re-size. BMP and Tiff are better files but 
can be quite large. 


Let's start TV pictures from a camera and AVCHD 
compression. This compression will get the data rate down to 
about 7 to 10MB/second, so it can be stored on an SD card. 
But at what cost and how does it do it. 


Let's go back to sampling, it's a little like those children's 
puzzles where we join up numbered dots to create a picture, 
the more detailed the picture the more dots you need. So for 
PAL think about the subcarrier and a single sine wave cycle 
sampled three times. Chose where you take the samples you 
are not going to draw a sine wave with three dots. 


The dots carry binary amplitude information that indicate 
amplitude, so 8 binary bits would present 256 analogue 
levels. Still we are going to get a lumpy sine wave picture. 
Increase the samples and the analogue levels and the data 
will be coming so fast that we will have storage problems. 
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together. This is because there is prediction software built 
into the codec that guesses how the pictures are going to 
change throughout the GOP (Group of Pictures), but of 
course, it never guessed you were going to shake the 
camera. 


Codec's 


Moving images create too much data for the 
memory card to store 


Video Codec's remove lots of the pictures 


j Compression Codec's work best if you do not feed them with 

The Pictures deal as data PICTURES coded pictures. Otherwise you are PAL coding and then digital 
Mpeg2 was the first Codec coding and you get the worst out of both worlds. But some 

= DATV transmitters give you very little option as they have 
Mpegé4 followed it only PAL or SVHS inputs. Also we have moved into a wide 
AVHCD screen world and PAL coding or NTSC for that matter was 
All these files are different never designed for the wide screen world, so pictures are 

Changes best sourced as component pictures. 


‘lQo0o0oc0 


Reduce it and we will see ether quantisation puddling or 
artefacts caused by low sample rates. Filtering is essential 
and nor something software does well. 


Once over that hurdle we come to the next stage: removing 
the redundant part of the picture to save on space and 
reduce data rates. 


This is done by looking at a group of pictures, transmitting 
the first one and the last one and then the rest of the 
pictures in the group as the difference between the first and 
last picture. 


Does it work well providing there is not too much movement 
in the picture? Yes, the more movement there is in the 
picture the more it is likely to not work. 


In the early days all you had to do was put the camera into 
record and shake it to give maximum picture change for each 
frame and your Codec would be in trouble, but we have had 
considerable improvements and yes, they do now hold 
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This is ok if you start today, but particularly in the broadcast 
world where they want to inflict programmes made in an 
older analogue world that were stored as 12 by 16 in PAL. 


This can be aspect ratio converted by removing part of the 
picture and stretching other parts and the can be converted 
to component with high quality comb decoders, but they still 
suffer and can be found every day on some of the less well- 
off digital channels. 


Codec's are very much horses for courses. They have specific 
uses, some are ideal for transmitting pictures and will cope 
with reduced bandwidth, such as Mpeg 4, little difficult to edit 
with as you do not have a group of pictures to scrub past and 
chose edit points, but software can create the illusion of the 
whole group of pictures being there, but this can be very 
demanding on your CPU. 


Also, for equipment manufactures, there are copyright issues 
as Codec's might be in use everywhere but they were all 
developed by somebody and that process might not be in the 
public domain which leads manufacturers to implement 
various versions of common Codec's. 
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There are also Transcoders, which will convert between the 
various codec formats but these are not necessarily lossless 
and can again lead to picture degradation. 


Summing up, choosing the right horse for the course. Not 
that we always have much choice, avoiding sourcing a picture 
that will be in a digital domain from a coded source. The old 
computer adage of rubbish in rubbish out still holds and just 
because it is digital does not mean it is good. 


All back issues available 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


Q-DATV 


Followed all over the world 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


smal 


Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 
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Editorial 


Welcome to CQ-DATV 83 


This issue was closed for publication several days ago. This is 
because the same people that create the magazine are also 
the copywriters, proof readers and layout artists. Wearing so 
many hats can put the team into overload. We are always 
looking to expand this platform and if you feel you could 
contribute then our email address is editor@cq-datv.mobi 
and we would love to hear from you. 


In this issue the news sadly carries an announcement of 
another event that has had to be cancelled due to COVID 19. 
These are difficult times. 


On the plus side, Micro Corner is back and this time it is an 
on-screen generator using the Arduino Nano, who else but 
Mike G7GTN. 


No issue of CQ-DATV would be complete without a 
contribution from Jim Andrews KH6HTV. In this issue we have 
two contributions, the first is slow Scan TV. This hobby has 
moved a long way from the days of long persistence CRTs. 
These days it uses a PC and some very clever software to 
decode the results, Jim explains. 


Jim’s second contribution is a look at SPICE which is an 
immensely powerful, analogue electronic circuit simulator. It 
was originally developed in the early 70s at the University of 
California Berkeley. It cost several thousands of dollars back 
then, but Jim has found a version that can be downloaded for 
free. 


John Hudson G3RFL has also been in the shack 
experimenting with the AD724 PAL coder. If you remember 
John used one in the last issue to display a 5-bit RGB picture 
captured as a Jpeg and loaded into a PIC microchip. 
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Trevor G8CJS is still working on his GVG 100 panel. 

This started off as a voyage of discovery with a simple home 
made dongle that replaced the panels own microprocessor, so 
Trevor could explore how it works. This has moved on and 
Trevor now has the panel talking to the popular Vmix 
software. Trevor has written up where he and Mike G7GTN 
were with this project when we closed CQ-DATV for 
publication, but the R&D does not stop there! Trevor now has 
the mix and wipe generator he proposed in the flowchart 
working so mixes and effects can be remotely selected by his 
panel. Next month this will be a fully functioning interface. 


Art Towslee WA8RMC has the story of a 325m tower, sadly 
not his own, but a commercial mast that has been recently 
updated and ART was there to photograph the riggers in 
action. 


One from the Vault is a look back at CQ-DATV issue 2 where 
Richard Cross looks at home etching PCB’s. This is not the 
dialo pen approach, Richard has a different method and the 
results look very encouraging. 


As we always Say sit back and enjoy CQ-DATV. You are 
guaranteed not to come into contact with COVID 19, one of 
the advantages of electronic magazines, so we are saving the 
planet in more ways than one. 


If you want to know more of what is happening in our 
Television world why not join us on the CQ-DATV Facebook. 


CQ-DATV Production team. 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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News and World Round-up 


First DATV QSO on 5.7 GHz? 


Neil G4LDR and I exchanged DATV pictures on 5.7 GHz over a 
9 km obstructed path between our home QTHs today. Power 
at each end was about 5W; Neil running 125 kS DVB-S (from The path 
a Portsdown with filter-modulator board into his narrow-band 
transverter) and me running 333 kS DVB-S2 (from a 
Portdown with a LimeSDR into a homebrew (DATV) Radio silence due to coronavirus COVID-19 
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Ham Radio not taking place as planned 


ea Due to current developments in regard to the spread of 

Oscar 100_| |i - coronavirus COVID-19, Messe Friedrichshafen has been 
forced to make a very difficult decision: the international 
amateur radio exhibition Ham Radio will not be taking place 
in the planned period of June 26 to 28, 2020, but instead 
from June 25 to 27, 2021. 
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The Federal Government and the Minister-Presidents of the 
Lander decided yesterday, April 15 that no major events shall 
take place until August 31, 2020. 

“Due to current developments relating to the coronavirus, we 
have the unfortunate duty of announcing that we cannot hold 
the 45th edition of Ham Radio as planned,” explains Klaus 
We are not sure if this is a first? Has anyone else exchanged Wellmann, Managing Director of Messe Friedrichshafen. 

DATV pictures on this band? If so, over what distance? 


In recent weeks, it was already necessary to make the same 


Dave, G8BGKQ decision in regard to other events (Aqua-Fisch, IBO, AERO, 
Tuning World Bodensee, and Motorworld Classics Bodensee). 
Source: /https://forum. batc. org.uk/viewtopic. php ?t=6600 Project Manager Petra Rathgeber also expressed her sadness 
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about this turn of events: “We very much regret that this 
event cannot take place as planned. However, the health of 
all exhibitors and visitors is of utmost importance to us. 
Unfortunately, our trade fair calendar and the dates of other 
industry events leave no room for postponing this fair to 
another date this year.” 


Christian Entsfellner, Chair of the German Amateur Radio 
Club (DARC), adds: “Our members, domestic and foreign 
guests, and we ourselves have been hit hard by this decision, 
which now became necessary to make on short notice. Until 
we get together again in Friedrichshafen, we as amateur 
radio operators are looking forward to keeping in contact with 
one another using amateur radio.” However, radio amateurs 
do not have to do without everything the Ham Radio fair 
normally has to offer: On the Ham Radio website, exhibitors 
will be presenting product innovations in the form of a virtual 
trade fair. DARC will also be offering presentations there. 

The exhibitors, visitors, and partners involved are currently 
being informed about this opportunity. 


ARISS Celebrating Successful Launch Carrying 
Interoperable Radio System to ISS 


Amateur Radio on the 
International Space Station 
(ARISS) is celebrating the 
successful launch and docking of 
the SpaceX-20 commercial resupply mission to the 
International Space Station (ISS). 


One payload on the flight is the ARISS Interoperable Radio 
System (IORS), which ARISS calls “the foundational element 
of the ARISS next generation radio system” on the space 
station. Amateur radio has been an integral component of 
ISS missions since 2000. 
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The Dragon cargo capsule docked successfully with the space 
station on March 9. ARISS-US Delegate for ARRL Rosalie 
White, K1STO, said hundreds of ARRL members contributed 
to make the IORS project happen, and ARISS is celebrating 
the 4-year-long IORS project. 


“ARISS is truly grateful to ARRL and AMSAT for their co- 
sponsorship and support of ARISS since day one,” White said. 
“ARISS greatly appreciates the hundreds of ham radio 
operators who have stood by ARISS, sending financial 
support and encouragement. 


A robust ham station is on its way to replace the broken radio 
on the ISS, and tens of thousands of hams will enjoy strong 
ARISS packet and ARISS SSTV signals as a result. In 
addition, thousands of students will discover and use ham 
radio to talk with a ham-astronaut. We hope to see the trend 
continue where more ARISS teachers and local clubs set up 
school ham clubs.” 


The new system includes a higher power radio, an enhanced 
voice repeater, updated digital packet radio (APRS), and slow- 
scan television (SSTV) capabilities for both the US and 
Russian space station segments. 


White called the March 7 launch, “beautiful, flawless.” ARRL 
President Rick Roderick, K5UR, told ARISS that he had his 
fingers crossed for a successful launch. 


According to NASA Mission Control, it will take the three ISS 
crew members up to a month to unload and stow the 4,300 
pounds of cargo on board the Dragon capsule, and the IORS 
is not a priority. The actual ham equipment will be installed in 
the ISS Columbus module. 


Another IORS unit is in line to be launched and installed in 
the Russian segment of the ISS later this year. 
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The IORS consists of a custom-modified JVC Kenwood TM- 
D710GA transceiver, a multi-voltage power supply, and 
interconnecting cables. 


The ARISS hardware team will assemble four flight units and 
10 IORS units in all to support onboard flight operations, 
training, operations planning, and hardware testing. 


ARISS-International Chair Frank Bauer, KA3HDO, said earlier 
this year that future upgrades and enhancements to the 
next-generation system are in various stages of design and 
development. These include a repaired Ham Video system - 
currently planned for launch in mid-to-late 2020, an L-band 
(uplink) repeater, a microwave “Ham Communicator,” and 
Lunar Gateway prototype experiment. 


Source: ATCO Newsletter, April 2020 


WELL READ, THE WORLD, OVER 
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MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


MipiTiouner- a 
xpress 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 
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Micro Corner - Simple OSD Generator - 


Part One 


Written by Mike Stevens G7GTN 
Introduction 


It was time to look at an area that has always held an 
interest that of On Screen Generators, of course we already 
have the MAX7456 or AB7456 (slightly update device) that 
are dedicated chips for this purpose. I was more curious to 
see what could be achieved using just a processor and as few 
external parts as possible. 


The internet found an interesting project that was developed 
for the model aircraft flying enthusiasts, and that was going 
to form the basis for my own on-screen experiments 
www.rcgroups.com/forums/... whilst interesting in terms of 
software, would be too complex for our use case where 
simple becomes usable for more people . So off on a different 
but well trod direction of using the Ardunio TV Out library 
that generated video using a two resistor DAC. 


Basic Hardware 


LM1881 


| 
a 
é & 
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SIMPLE OSD GENERATOR 
MIKE G7GTN APRIL 2020 
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The popular LM1881 sync separator takes a composite video 
signal on pin 2 via a 100nf capacitor, this generates both 
Horizontal and vertical sync signals that are fed in to an 
Ardunio Nano module on I/O D2 and D8. The processor does 
all the character generation (including very basic graphics) 
and this signal is mixed with our composite video via the 
1N4148 diode and resistor combination. 


The unused Analog I/O pins have been taken out to an on 
board header allowing for some control additions further 
along the project. Remembering that whilst these pins are 
analog we can use them as digital also for things like push 
buttons. Using A4 and A5 we can also use I2C with some 
restrictions placed on us due to the video generation process. 
We also have four digital I/O pins D9-D12 available. 
Veroboard (stripboard) makes an ideal platform to construct 
the circuit, I went a step further and ordered a set of five 
custom designed printed circuit boards to get the hardware 
as stable as possible for the software mission to follow. 


| GND 1N4148 


OSD GENERATOR 
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Ardunio Software 


To generate a basic caption the Ardunio IDE requires a 
custom version of the TVOUT Library, this can be downloaded 
from https://github.com/nootropicdesign/arduino-tvout-ve 


Program Files (x86) >» Arduino » libraries >» TVout 
) pollserial 


rm examples y 
, TVout i \ TVoutfonts Ss eee? 
PP rie 
7.84 KB 
fontdx6,h fontéx8.cpp font6x8.h 
Header file PP File Header file 
114 bytes 11.5 KB 116 bytes 
Bs font8x8.cpp font@x8.h S fontOx8ext.cpp 
PP File Header file PP File 
6.19 KB } 108 byte 12.3 KB 


» font8x8ext.h S fontALL.h keywords.txt 
Header file Text Document 


spec 


Header file 


» LICENSE README.md TVout.cpp 
File MD File CPP File 
1.04 KE 1.04 KB 19.6 KB 
TVout.h TVoutPrint.cpp version history.txt 
Header file CPP File Text Document 
| 5.74KB 7.08 KB =) 4.63 KB 
aS video_gen.cpp video_gen.h 
PP File Header file 
16.8 KB 2.18 KB 
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My library folder is laid out as depicted with the file unzipped. 
An additional library is also required to allow the use of just 
one push button on an I/O pin (D5 in my case) no pull up 
resistors are required 
https://github.com/mathertel/OneButton 


Basic Operation 


With the push button attached the first press will overlay your 
first caption, two clicks in quick succession will display your 
second caption. To remove the caption you press and hold the 
button for a few seconds. 


You can adjust the size of the font - to an extent by changing 
the screen resolution settings, so experiment with these 
numbers to see the on-screen result. As the ATMEGA328P 
only has 2K SRAM we have some obvious limitations on the 
type of OSD projects — but having time on my hands will see 
what project ideas and coding techniques I can come up with. 
We can also do primitive bitmap style graphics; these 
however use large amounts of our precious memory, and if 
the resolution is pushed too far can create screen 
corruptions. 


//\| Simplest Caption Example 
//\| Mike G7GIN - April 2020 


#include <TVout.h> 
#include <fontALL.h> 


#define W 120 // Resolution 
#define H 96 


TVout tv; 


The simple test code is available for download as caption.zip 
on the CQ-DATV website. 
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A printed circuit board has been ordered and if this should 
not be available in time for the next magazine issue we can 
continue with our breadboard setup to start to delve in to the 


’ 
LUser Option Menu J 
. software and think of some other simple projects using this 
Show Capt iom as the basis. The MAXIM MAX7456 is obviously a better 


choice for a higher quality OSD - this is more of an 


a nig - al Time experiment to learn about the software video signal 
us 


generation whilst also using up some time. 
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Slow-Scan TV on HF 


Written by Jim Andrews, KH6HTV 


Reprinted from Boulder Amateur Television Club TV 


018-DEC-22 16268 


The exact opposite of our Live, fast-scan TV can be found on 
HF. Tune your SSB rig to 14.230 MHz and just leave it there. 
You eventually will hear some funny warbling tones. 


That is a Slow Scan TV (SSTV) picture being painted out. 
Whereas our FSTV is live, moving pictures, SSTV is the 
transmission of a single frame of video, i.e. a slide show, one 
slide at a time. 
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In years past, it took dedicated equipment to decode or 
transmit SSTV. No longer. Your PC will do it for you very 
easily. The “de-facto” program most SSTV hams are using is 
MMSSTV. The MM stands for Makoto Mori, JE1HHT, who wrote 
the program. You can download MMSSTV free from the MM 
HAMSOFT web site: https://hamsoft.ca/pages/mmsstv. php. 


If all you want to do is decode & watch, then simply 
connected the audio out from your HF rig and plug it into 
your PC’s sound card. To also be able to transmit, you use the 
same in/out connections between your PC and your rig as you 
use for all of the other digital modes, such as PSK-31, FT-8, 
RTTY, etc. I found the setup of MMSSTV for my Icom IC-7300 
to be very easy. MM HAMSOFT also has available a SSTV 
Primer to help you get started. 


SSTV is basically an FSK audio tone transmitted over your 
SSB rig. With a 1200 Hz tone being sync, a 1500 Hz tone 
being black and a 2300 Hz tone being white. Over the years, 
there have been several different variations of SSTV 
developed, but MMSSTV supports them all and does it 
automatically for you. 


The time to transmit an image varies with the particular 
mode selected, ranging from perhaps 10-15 seconds to a 
minute or two. The above photo is an example of a 20 meter, 
SSTV QSO I had with K4XTT, in Virginia. It actually includes 
down in the lower left corner a copy of my previous picture to 
him, which he then pasted onto the photo he wanted to send 
me along with my call sign, signal report and his call sign. 


MMSSTV also can work in the background on your PC, simply 
listening and decoding pictures as they come in and then 
storing them in a file. You can then easily go back by clicking 
on “History” and review all of the day’s SSTV activity on 20 
meters. 
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Experimenting with the AD724 PAL 


Coder 
Written by John Hudson G3RFL 


The AD 724 is a dual standard encoder, eg it will produce 
NTSC or PAL. This may be useful for future designs and while 
I had it on the bread board developing my new testcard I 
thought it might be worth testing it as a dual colour standard 
switchable encoder. I have no plans to develop my new 
testcard as anything other than a 625 line source, but I have 
no idea what I might develop in the coming months and 
finding out how the AD 724 can be switched is worth 
exploring. The data sheet explains how this can be achieved 
by changing the logic state of pin 1 and switching xtals, but 
there is no substitute for checking things out for yourself. 


AT 8FSC 


SAMPLED- 2-POLE 

DATA LP POST- 
DELAY LINE FILTER 
BALANC! 4-POLE 


ED 
MODULATORS LPF 


LUMINANCE 
OUTPUT 


RGB-TO-YUV penta 
ENCODING 
MATRIX 


Inside the AD724 encoder chip 


Pin assignment of the AD724 

1. STND A Logical HIGH input selects NTSC encoding. Circuit 
A Logical LOW input selects PAL encoding. CMOS/TTL Logic 
Levels. 
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CHROMINANCE 
OUTPUT 


2. AGND Analog Ground Connection. 


3. FIN FSC clock or parallel-resonant crystal, or 4FSC clock 
input. Circuit B For NTSC: 3.579 545 MHz or 14.318 180 MHz 
for PAL: 4.433 619 MHz or 17.734 480 MHz CMOS/TTL Logic 
Levels for subcarrier clocks. 


4, APOS Analog Positive Supply (+5 V + 5%). 

5. ENCD A Logical HIGH input enables the encode function. 
Circuit A Logical LOW input powers down chip when not in 
use. CMOS/TTL Logic Levels. 


6. RIN Red Component Video Input. Circuit C 0 to 714 mV 
AC-Coupled. 


7. GIN Green Component Video Input. Circuit C 0 to 714 mV 
AC-Coupled. 


8. BIN Blue Component Video Input. Circuit C 0 to 714 mV 
AC-Coupled. 


9. CRMA Chrominance Output. * Circuit D Approximately 1.8 
V peak-to-peak for both NTSC and PAL. 


10. COMP Composite Video Output. * Circuit D Approximately 
2.5 V peak-to-peak for both NTSC and PAL. 


11. LUMA Luminance plus SYNC Output. * Circuit D 
Approximately 2 V peak-to-peak for both NTSC and PAL. 


12. SELECT A Logical LOW input selects the FSC operating 
mode. Circuit A Logical HIGH input selects the 4FSC 
operating mode. CMOS/TTL Logic Levels. 

13. DGND Digital Ground Connections. 


14, DPOS Digital Positive Supply (+5 V + 5%). 
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15. VSYNC Vertical Sync Signal (if using external CSYNC set 
at > +2 V). CMOS/TTL Logic Levels. Circuit A 16 HSYNC 
Horizontal Sync Signal (or CSYNC signal). CMOS/TTL Logic 
Levels. Circuit 


(4) STND 
(3) FIN 
SOPF 
Y1|NTSC Y2)} PAL p> 
S ie - AD724 
10kO 10kO 
CR1 CR2 
V iN4148 V iNa148 
VV VV 
U1 
C Ee. i NOTES: Y1 = 3.579545MHz 
Y2 = 4.433620MHz 
HC04 


Added Crystal Selection Circuit 


Switching the xtals with a simple logic change is much better 
than opening the box and plugging in a different frequency 
xtal, which might not even fit the same base. 


Pin 1 (STND) of the AD724 is used to program the internal 
operation for either NTSC (HIGH) or PAL (LOW). For NTSC 
operation in this application the HIGH signal is also used to 
drive R1 and the input of inverter U1. This creates a LOW 
signal at the output of Ui. The HIGH (+5 V) signal applied to 
R1 forward biases CR1 with approximately 450 WA of current. 
This turns the diode “on” (low impedance with a forward 
voltage of approximately 0.6 V) and selects Y1 as the crystal 
to run the oscillator on the AD724. The bias across the diode 
does not affect the operation of the oscillator. The LOW (0 V) 
output of the inverter U1 is applied to R2. 
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This creates a O V bias condition across CR2 because its 
cathode is also at ground potential. This diode is now in the 
“off” (high impedance) state, because it takes approximately 
600 mV of forward bias to turn a diode “on” to any significant 
degree. 


The “off” condition of the diode does, however, look like a 
capacitor of a few pF. For PAL operation, the STND signal that 
drives Pin 1 is set LOW (0 V). This programs the AD724 for 
PAL operation, deselects the NTSC crystal (Y1), because CR1 
has no bias voltage across it and selects the PAL crystal (Y2) 
by forward biasing CR2. 


In order to ensure that the circuits described above operate 
under the same conditions with either crystal selected, it is 
important to use a logic signal from a CMOS type logic family 
whose output swings fully from ground to +5 V when 
operating on a +5 V supply. Other TTL type logic families 
don’t swing this far and might cause problems because of 
variations in the diode bias voltages between the two 
different crystal selection modes. 


Frequency Tuning 


A parallel resonant crystal, is the type required for the AD724 
and is the one most commonly found and can be trimmed to 
the correct frequency with a small optional capacitor (50pf), 
if the xtal is off frequency you will be presented with a black 
and white picture, so in the absence of test equipment adjust 
for colour lock, sorry I cannot test if this has to be re 
adjusted when you change colour standard. 


The subcarrier at pin 4 changes frequency and Pinl changes 
logic state. The picture monitor as you would expect. goes to 
black and white. The vector scope unlocks so it is a little 
difficult to see if it has now got an NTSC colour burst. The 
only way to test this was to put a 4.43361875 xtal in both 
sockets and yes, we do get an NTSC colour burst. 
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Colour Bars fed into the AD724 and coder set to NTSC 


Not a lot of use for 625 NTSC, but if anyone is disposing of a 
dual standard vector scope (if one exists) in the Fleetwood 
area I am interested. 


I will perhaps now order some more AD724’s to stock up my 
Junk box while they are still available. PAL has stood us in 
good stead and I know it has now disappeared from 
broadcast, it did not make the jump into wide screen, I will 
be sad to see it go, but in this digital world I am afraid it was 
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inevitable, but I feel happy to have a few encoder chips in my 
junk box if nothing else as a comforter, providing that nice 
warm feeling that I can add PAL to future project if only as an 
option. 


Before you all start emailing the editor yes, I know there is 
an AD725. It has slightly better filtering but instead of an 
onboard xtal oscillator is needs an external oscillator. This 
might be an advantage if you use an old-fashioned vision 
mixer and want to make all your coders use a common 
subcarrier generator, which can enable sources to be timed 
up and made synchronous for mixing. 


I did not, why? I live in a world where I normally just switch 
around sources on a simple switcher which yes does cause 
minor disturbances or you could build my fade down, cut and 
fade up unit or for the more ambitious there is a Vmix where 
all this is taken care of in software, but if you are using 
dinosaur mixing kit this may be the choice for you. Just watch 
out for flying pterodactyls, fortunately there are none in 
Fleetwood (that I know of). 
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Grass Valley Mixer Conversions - Part 16 


Written by Trevor Brown G8CJIS and Mike Stevens 
G7GTN 

OK, in the last issue we 
explained the plan to interface 
the GVG panel to Vmix. If you 
have never used Vmix then 
there is a link at the end of 

5 this article. There are various 
options as explained in the 
last issue. 


I downloaded the 60-day full version, but unfortunately the 
60 days have now expired. I have now downloaded the free 
version and was emailed an unlimited life key, but as you 
would expect, the programme is not the full version as it only 
has four inputs. I am sure more restrictions will reveal 
themselves as we work through this software, but it is 
probably the version most of you will be using. The interface 
between the GVG Panel dongle and the Vmix software will be 
via the Arduino Pro micro which is being programmed by Mike 
G7GTN in C to accept I2C commands from the GVG panel and 
then convert them to MIDI commands to control Vmix. 


Power LED +— 


We only have the one Arduino 
Pro module and it is in Leeds 
with me for testing. Mike is 
revising the C code and skyping 
updates to Leeds for testing. 
The results are then screen 
0——grabbed and fed back to Mike 
‘S®—Ffor revision. Not the best way of 
working! Another module is on 
order to open this pinch point in 
the testing. The results so far 


RX LED TX LED : 
GW Analog SPP 12C Serial Arduino are very encouraging. 
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The Arduino Pro is connected to the GVG dongle using just 
three connections - Ground, SDA, SCL ( I2C bus) and these 
need connecting across to the I2C bus of the dongle. The 
power and Vmix control data are via a single USB connector. 
Power-up brings on the Red LED, followed by two green LED's 
that I assume are programme controlled. 


We have also been using the free Midi monitoring software 
MIDI-OX (link at the end), but to be honest Vmix makes the 
best test jig. More later. 


The first stage was to check the I2C interface by opening the 
Annex editor and pasting in the following BASIC programme 
(Same PC as Vmix) and run it. This is the I2C scanner 
programme which will reveal the address of any devices on 
the I2C bus. 


I2C.setup 4, 5 

configured as appropriate 
goto I2Cscanner 
I2Cscanner: 

wlog "Scanning for I2C devices..." 
for c = 1 to 126 

I2C.begin c 


'I2C RX and TX pins need to be 


‘uncomment to use I2C scanner 


if I2C.end = 0 then 
wlog "found " + str$(c) + string$(5,""") + hex$(c) 
pause 50 

end if 

next c 

wlog "Finished" 

end 

return 


The addresses of the devices on the I2C bus are in decimal 
and hex because we are programming the panel dongle in 
Annex BASIC, we use the first column. In this instance 7 is 
the same in decimal and hex. 
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Scanning for I2C devices... 
found 7 7 

found 32 20 

found 37 25 

found 39 27 

found 57 39 

found 60 3c 

Finished. 


Seco 


Key Function Duration input 


Outputs / NDI / SRT 


Options 


$53 MIDI Devices x | 


| Arduino Micro 


The new address is 7. Disconnect the Arduino and re-scan 
and it disappears. We have a new I2C device and its 
handshakes back to our bus. The next problem is to see if it 
is seen via Vmix at the other end. 


Add Edit Gone Remove MIDI Settings — | Templates 
| ee 


ces = 
Key Function 


Outputs / NDI / SAT Duration input 


Option: 


Pesformance 


4] 
External Output 


Audio 


Audio Output 


Web Controller 


SB atiCorder BH Playliat wry SUG a 


Open Vmix and select settings. 


| Edt Gone Remove MIDI Settings Templates 


BB Show Advanced Settings OK Cancel 


Select MIDI settings and we are connected to the Arduino 
Micro, so looking good. 
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ane -- 
oes Find Control 


Function v 


MIDINoteOn CH: 3 Note: 10 Velocity: 64 


Duration: | 1000 Milliseconds 
input: Preview 


(1) Assign Shortcut to Input Number 


Title 


Description 


Desctption2 Another successful test! Vmix and Arduino are now talking to 
nw: each other. The next stage is to assign some functions. Select 
1 Local Shostut (his Prosst Ory) OK to a passing note and you will be returned to the find 
© Show n Web Controle menu with the note displayed in the top box. Select the drop 


down on the Function menu and you can choose the function 


= ras you want to assign to that MIDI note. I chose flyRotate as 
This pop menu will be seen transition effect. If you then clone it and edit it, you can 
BBE Ed Control x assign another note to another effect. Once you have a few 
as 


notes set, return to the front screen. 


P| teas | at | Sutce | Sate 0 
Key Inout 


Function Duration 


Press a button on the keyboard or controller sawn 21 efile me __ | featee 
MIDI On 3: CrossZoom 000 Preview 
MIDINoteOn 3:4 PyRotate 1000 Prewew 
MIDINoteOn 3:3 Vertical Wipe 100 Preview 
MIDINoteOn 3:5 Merge Preview 


MIDINoteOn 3:6 WoeReverse 
MIDINoteOn 3:8 Zoom 
MIDINoteOn 3:7 Cut 
MIDINoteOn 3:9 Fly 


Preview 


Preview « 


TRAN 


Preview 


Preview 


Mike has written a simple programme to send a repeating 
series of MIDI notes to Vmix from the Arduino. They are 
displayed on the above menu. 


MIDI Settings 
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Set up some inputs to the front screen and run Mikes test 
software and all these transition effects are presented every 
few second: let’s call that a win for the Arduino interface. The 
next stage is to send I2C commands from the GVG panel to 
I2C Address 7 and get Mike to revise his programme from a 
sequential list to sending the desired command under GVG 
panel control. 


While Mike works on that we can start planning the next 
revision of the GVG software. Remember this is Annex BASIC 
and is used to control the dongle we built around an ESP 
8266 Micro which in turn replaces the custom micro that 
handled communication between the GVG panel and the 
original GVG crate, (now retired). 


The centre of the GVG panel has several 
buttons that will control the transition 
between the preview source and the on-air 
source. Ignoring the cut function there are 
18 effects and four buttons that can be pre- 
set to any one of these functions, from the 
simple cross fade to the more impressive fly 
zoom or flyRotate. These are more than just 
wipes, they are impressive digital effects. 
These outperform what was available via the 
GVG crate and remember the sources do not 
need to be synchronous in Vmix and can be 
just video files on the hard disk. 


The GVG wipe panel has 10 
buttons, only one can be PIT TERN /E-MEM 
selected at once, if we can 
convert the reverse button to be (iis A = u — | 
a key shift we can select any wn er 
one of 20, slightly more than we LZ... 
need to select any one of the 4 
effects in Vmix. ye BA 


m\[ello] 


“7 
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The legends will be incorrect, but perhaps we can use the 
LED screen to indicate the GVG effect we have selected. We 
do not want the effect to take place when we press these 
Keys, we want it to happen when we press the Auto 
Transition Button. We will start with a pre-set duration for the 
effect but at a later date it may be possible to adjust the 
speed of the effect as set by the Auto Transition rate in the 
internal LED display. Lets learn to walk before we run so 
speed of effects is on hold until we have control over all the 
the Vmix functions. The following flow chart is the starting 
point. I have not included the I2C LCD display which will 
guide you through the effects control, but this is not difficult 
to implement. 


| Start 
b 
Y 
No 
No Isthe mix aS phe vg 
?—— selected seers 
Y 
4 Auto transition ise 
selected No 
0 Auto Transition ; Yes 
$ selected 
\ Yes 
Y 
send the mix code to send the selected 
i2¢ address 7 wipe code 
lo i2c address 7 
bs ’ Y 
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The bottom line is there is still some considerable way to go 
with this project. As expected, all the work is in the coding 
and having the C written in Plymouth and the BASIC 
programming and testing in Leeds does not help. We have a 

second Arduino Pro module on order. I cannot see any point THAT AWKWAR ) Vi 

of releasing Mikes simple sequential MIDI note generator, but 


if you are keen to experiment drop the CQ-DATV editor an 
email and we will see what am be done. 


Once again, sorry if you feel this has been a long drawn out 

article. As I have said before, it is real time development, so 
you are reading it warts and all every month, which is I think 
brave for something that at the beginning we did not know if 
it would be possible. But we are both feeling more confident 

now, though we have to confess there have been one or two 
stumbling blocks that may not have made it into this column. 


Download site for a copy of the Vmix software 
https://www.vmix.com/ 


Installing Vmix 
https://www. youtube.com/watch?v=OssMN5y86hQ 


MIDI Utility 
http://www. midiox.com/ 


_____ 


-DATW 


Also available to read on ISSUU 


saaaecnandeanaie YOU COME FACE TO FACE 
WITH THE CORONA BUG. 
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Re-publication of CQ-DATV magazine material is encouraged 
as long as source credit is properly given. 


“Reprinted by permission” material must have 
the original publisher’s/authors permission. 


LT-SPICE 


Written by Jim Andrews, KH6HTV 
Reprinted from Boulder Amateur Television Club TV 
Repeater’s REPEATER April, 2020 


SPICE is a very powerful, analog electronic circuit simulator. 
It was originally developed in the early 70s at the University 
of California - Berkeley. Over the years, it has been marketed 
in various versions by commercial software companies. In the 
mid 80s, my company, Picosecond Pulse Labs, bought our 
first P-SPICE program to run on our first IBM PC. We paid 
several thousand dollars for it at the time. Big money then, 
even bigger today with inflation. But it was well worth it. It 
allowed us to design and debug all sorts of electronic circuits. 
Wikipedia has a good summary of the history of SPICE. In the 
80s, with my first P-SPICE program, I had to design the 
circuit by writing a text file, with each line of code describing 
a single component and the nodes it was connected to. 
Today, more modern versions of SPICE give you a graphical 
interface to design with your mouse an actual schematic 
diagram, such as shown in the figure below. 


1, File Edt Hierarchy View Simulate Tool Window Help 


Bow T # Q°.QR BE BSE ¢Bewm AS LIPS F37DVOO 


> 
Vde 


©) eins 
4 


Vaudio 1 


{Kt sop 
vi nF = G 0 S tran 0 150 0 200 
KHGHTV, 12 April 2011 : 
TX1300 Sound Sub-Catier (SSC) Oscillator 
Ac10 
Rser1.5K Cpat=10pF 
SINE 1 10000 20u 0 0 5) 
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Today, there are still software companies selling their 
versions of SPICE for big bucks. But you really do not need to 
pay a single dime! Several years ago, the semiconductor 
company, Linear Technology, made available FREE!!, their 
version of SPICE. It is called LT-SPICE. Note: Linear 
Technology is now part of Analog Devices, so you will find it 
now on the AD web site. Go to: 


https://www.analog.com/en/design-center/design-tools-and- 
calculators/Itspice-simulator.html# 


From there you can download the FREE program to either 
your Windows or Mac computer. Also download their Getting 
Started Guide. 


So what can you do with LT-SPICE. Well for starters, you are 
given a schematic drawing worksheet. You select various 
components from the top task bar, and then click and paste 
them onto your worksheet. You then drag connecting wires 
between your components. Each component is automatically 
assigned a unique designator, such as R1, Q3, etc. You then 
select each component and give it the desired numerical 
value, such as 1K, 10uF, 1nH, 2N3904, etc. 


You do usually need to add some input excitation source such 
as a signal generator. You then determine what kind of 
analysis you want to do. It can either be a frequency 
response plot, like using a network analyzer or a transient 
response in the time domain. 


With the frequency response, a small signal analysis is 
performed using a sine wave of varying frequency as 
excitation. For the transient response, it can simply be just 
turning on the DC power or the power can already be applied 
and you apply some other type of waveform as an input. 


LT-SPICE example: a 4.5 MHz, Sound-Sub Carrier 
(SSC), varactor tuned oscillator 
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Beat shee AS LIP 43 EOMOO 


‘Click to manually enter Horizontal Axis Limits 


LT-SPICE example: Transient DC power turn-on 
analysis of the 4.5 MHz SSC oscillator. Voltage probe 
on the emitter of Q1 


You have a selection of various waveforms, such as a pulse, 
step, pulsed RF, or you can create your own waveform. 


After creating your schematic etc, the last thing to do is 
execute the analysis of your new circuit. This is done simply 
by clicking on the little figure of a Runner on the top task bar. 
After running the analysis, the program then reduces the size 
of your schematic and displays a graph (either with a 
frequency or time axis, depending upon the type of 
computation). 


Now you then proceed to look at your circuit’s responses 
using an oscilloscope probe. You will see on your schematic a 
small red symbol of either an o’scope’s voltage probe, ora 
clamp-on amp meter probe. You move this around with your 
mouse. If you rest the voltage probe on a wire or connecting 
node and click on it, the program will then display the voltage 
at that point. 
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If you move your cursor to a particular component, it will 
become a clamp-on amp meter probe, and when you click on 
the component, it will then display the current flowing 
through that device. The above example shows the DC power 
turn-on transient analysis of the SSC oscillator. 


The last example is showing the network analysis in the 
frequency domain of the design of a 2 meter, Band-Pass 
Filter. The swept frequency plot is of the transmission, 
insertion loss, S21. It shows both the S21 magnitude and 
also the phase. 


LT-SPICE - try it, you will fall in love with it and say “I can’t 
live without it !” 


_. LIspice IV - 2mBandPassFilter.asc 


File Edk Hierarchy View Simulate Tools Window Help 


QA. Qk E Beet ¢sBem AS LIP F3 2DVO 


Fs 2.reater Bard-| ler. w 
. “348 BW trom sppeox.120 to 185 MHz . . 
Center Values 1 1#13=195nH, L2*15 Snk 
C1=C3= 4 76pF C2= 73 4pF 
R41 tt ct Go i3 e 
v1.30". 4800 — spe Teepe’ = t0att: 35+. 
c 2 
hel = 
4c20 a 


WHBHTY, 40/24/12 2e. oct 100 SOMEG SCOMEG, 


LT-SPICE example: The design of a 2 meter, Band- 
Pass Filter 
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Written by Art Towslee WA8RMC 

Reprinted from ATCO Newsletter, April 2020 

Looking around for something else I can do while staying in 
compliance with our quarantine, I noticed activity on the local 
Channel 34 PBS TV tower close to me. I figured as long as I 
stay the required distance away from the workers, I figured it 


was OK to watch them remove their antenna and install a 
new one on top of their 1065 foot (325M) tower. 


BOY!!! I just found something else I definitely do not want to 
do. Those guys are crazy swinging around there at the top. In 
addition to the antenna they had to remove the top tower 
section and replace it with a stronger one to support the new 
antenna. The old antenna is about 2 feet in diameter and 30 
feet long. The new one is almost 3 feet in diameter, 55 feet 
long and weighs 8800 pounds (40,000 kg). Looking at the old 
antenna I noticed spikes going up the antenna about 2 feet 
apart. I was told those are the climbing spikes needed to get 
to the beacon on top. In addition, he said they can’t use their 
safety harness while climbing those. They must do it without 
any safety protection... and was told they did it once at 3AM 
in the winter. It gave me chills just listening to that. 


The workers are hoisted to the top with a free hanging cable 
held away from the tower about 10 feet. Looking at that, it 
seemed they were actually flying there without any help. I 
watched 4 of them go up each hooked to the higher person’s 
safety harness. It looked like a single line of people “floating” 
to the top. See photo on next page. 


All is well now. Channel 34 is back with 1MW high power 
using their new antenna. WOW! See pictures on following. 


That’s all for now. More later, Stay tuned! 
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The 4 workers being hoisted to 
the top with the winch cable. 
Not my idea of a fun thing to do 


The winch used to hoist the antenna and workers up 
and down the tower. It holds 5000’ of 3/4” cable 


rac ~ oo 


The removed old antenna. Notice the climbing spikes. 
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A closeup of the feedline feed point for the 6” coax 
hardline. Too big for my QTH! 
= siasliaiieaieieiaiiaiaes 


We i 4 yy # 


ry 
ESET TT ~ 
HEAR 


The new 55-foot-long multiple slot antenna. It’s 32” 
in diameter and weighs 8800 pounds. Check out the 
ladder improvement over the old antenna. It’s a 
standard Werner fiberglass ladder bolted to the 
antenna intermediate steel flanges 
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TV Amateur is a German Language ATV Magazine. 
It is published 4 times a year. 
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One from the Vault - A guide to making 


your own PCB 


First published in issue 2 
Written by Richard Cross 


This article is not meant to be a step-by-step instruction on 
how to make a PCB, but a general outline to the processes 
involved. 


If you want the make a PCB from either your own circuit 
diagram, one from a magazine, or use a published foil layout, 
there are simple and not so simple ways to achieve this. 


If you are starting from scratch then it makes sense to use 
circuit design software to layout your diagram. Advanced 
circuits (http://www.4pcb.com/) provide the 'PCB Artists’ free 
design software and also checking, free Gerber PCB files 
checker, and Gerber-to-PDF conversion! Currently, only the 
Windows operating system is supported. 


One of the advantages of using this system is that, if you 
decide not to make your own PCB, you can order a 
professionally made one from within their software. 


Once you have your PCB layout on your computer as either a 
pdf or image file, it needs to be transferred onto the copper 
board. 

There are several methods to achieve this. 


Method 1 


Use a transparent sheet (LaserStar PCB Printing Film - Maplin 
Order Code: N43KT) and print the layout onto it. Then place 
this over a photo sensitive copper board, expose and 
develop. (Universal PCB Developer Maplin Order Code: 
N44KT). Note that exposure will require a UV light source. 
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Method 2 


Print onto a sheet of heat transfer paper then place this onto 
the bare copper board and use the heat from a domestic iron 
to transfer the pattern. 


Method 3 


Use a cold transfer system 
such as the Press-n-Peel PCB 
Transfer System Maplin Order 
Code: AB15A. 


| ae 
This is an update of the of ooo 
Letraset dry transfer system 
that I used to use many years 
ago, but is no longer 
available. 


Cleaning 


Thoroughly wash the board under running water, then 
remove any resist from the board with fine emery paper. 


Etching 


Whichever of the above 
methods you choose use, the 
excess copper needs 
removing from the board. 


(Ferric Chloride Solid Granule 
Maplin Order Code: XX12N). 
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Copper Etchant 


Sodium Persulfate is a good 
replacement for Ammonium 
Persulfate. Like Ammonium 
Persulfate crystals, they are 
used as an alternative to 
the traditional ferric chloride 
to produce a cleaner copper 
. etchant solution. 

Mixed product must ie area in a ventilated container. 


Etching is most effective if the board is placed face down in 
the solution and gently agitated. Please note: Safety gloves 
and eye protection should be worn when using the chemicals. 


Cut to size 


Trim excess material from your PCB with a linoleum knife and 
a straight edge. Score lines in the material until it is a 
sufficient depth to snap a clean break on the board. (Do this 
on both sides). Snap the board --using a vice will hold the 
board firmly while you make the break. Sand the edges with 
fine grit sandpaper. 

-¥o 

Drilling 


vt Use a drill press and solid 
é carbide small drill bits 

(usually 1mm). Place the 
board on a piece of wood. 


Having the wood underneath 
helps to keep the tear-away 
to a minimum when you 

7 penetrate the bottom side. 
Check that your pads are 
truly aligned. 
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The finished board 


Maplin stock codes 
are quoted here as 
an easy source of 

product within the 


UK. 


However, there are 
other suppliers 
available, ask Mr 


Google! 


All back issues available 


All common eBook Formats 
We also have PDF 


Various Gonstruc 


Eooking)BacksAt Older nV, T teterasteghes 
DigitalfasAiVAMicro)ProcessomProjects 


GeneralJAlV News UKe& International 


Page 24 


aieeek 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


Have you ever just looked 
at someone and knew 

the wheel was turnin’ but.. 
the hamster was dead? 


Followed all over the world 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 


| 
other organisations. 


Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 
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Editorial 


Welcome to issue 84 of our electronic ATV magazine. 


When we first started CQ-DATV back in February 2013, we 
serialised the construction of an ATV repeater for the 10GHz 
band (GB3FY). 


John G3RFL was the brains behind this analogue ATV repeater 
and some of his moves were not the standard building blocks 
of an analogue ATV repeater so left us wondering if it would 
work! The most memorable was the YIG transmitter. As far as 
we know this has never been done before, or since. 


John did get the repeater built with a little help from his 
friends and a famous TV comedian and found a site. Sadly, 
the repeater is now off the air. The technology has not let it 
down and the site has not evicted the repeater. It comes 
down to an arson attack!!! The site is a museum (analogue is 
ancient) that raises funds for Autistic Children which asks the 
question who would deliberately try to destroy something like 
that? GB3FY is probably not the focus of the attack but just 
collateral damage. 


Another long running series has been Trevor and his GVG 100 
panel, a smaller version of the one used to destroy the planet 
Alderaan in the original Star Wars film. Maybe not the Empire 
but certainly Trevor has struck back and now has it 
controlling the software package Vmix, which many of you 
will be familiar with. 


Trevor started controlling the full working time limited Vmix 
download, which has now done what it says on the tin and 
expired! Trevor has had to move on to the free demo version 
which might be missing a few bells and whistles that Trevor 
would love to see the panel controlling, but these things 
happen. The software has been demonstrated on the CQ- 
DATV Facebook site and looks very impressive. 
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There is a file (GVG15. zip) available on the CQ-DATV 
download site which contains the full documented source 
code of both Trevor and Mike G7GTN’s efforts so you can 
follow in their footsteps and restore and adapt one of these 
surplus panels. 


Another repeater story from our resident guru Jim Andrews, 
KH6HTV, again an analogue repeater using an FM-TV 
transmitter at 5.9 GHz. This takes full advantage of the low- 
cost transmitters being developed for the drone market. They 
are available from many sources on the internet, including 
Amazon and eBay. It uses FM-TV modulation with a 6.5 MHz 
sound sub-carrier coupled to a 2-watt PA. 


While some of our team are looking at increasing power, John 
G3RFL is going in the other direction and has a very 
professional attenuator in bits on the workbench. It would 
seem age has taken it's toil and John is busy breathing new 
life into the unit. 


For a digital ATV magazine we might be sounding a little 
analogue focused, Jim when he is not building a 5.9Ghz ATV 
repeater has come up with an idea of an ATV repeater that is 
both analogue and digital by using the same rf linear power 
amplifier and antenna, but adding a 3dB power combiner to 
the input of the amplifier and feeding it with two modulators, 
one analogue and one digital. 


If that’s not enough Jim has been investigating replacement 
crystals for TV transmitters. It seems these components, 
once the staple diet of all Radio and TV hams, are now 
becoming hard to source. 


Just to round off with, John has been splashing the cash he is 
saving while the pubs are closed under lockdown on a 
Baofeng GT-3TP transceiver. This is a £30 item and is 
delivering dual band operation and more. 
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One from the Vault looks back on the original switching, fade 
to black unit that uses two paths, one for sync and burst one 
for video so it can fade just the video and not the sync and 
burst. 


Trevor explains this was built out of a necessity to produce a 
video cut down for a presentation at very short notice. There 
are many copies and adaptations around, but this was the 
original design that sparked them all off. 


So, another full magazine for you to sit back and enjoy. 


Can we also remind you that contributions are now open for 
CQ-DATV 85. Its only 30 days away and time does have a 
habit of flying past even in lockdown. Do not just read what 
others are doing, think about penning a contribution of your 
own. 


In the meantime, we have the CQ-DATV Facebook site for 
everyone to keep in touch and if you are taking part in the 
coming IARU ATV contest, the best of luck from the CQ-DATV 
production team. 


CQ-DATV Production team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 
SB MINITIOUNE 0.88 - Recerver/Analyser DVE-SIS2 144 Mita to 2480 Mita - Sfiminis65 kS/s «for MnTiouner/MirsTouner- Pro II |e = 
NIM ; Serit FTS-4334L 


MiniTioune®’ 2, rrr rs 


Frequency (kHz) 
Freq asked:1260000kHz Freq. set: 1266004 kHz 


10 Freq— 


SA (kS) Freq (kHz) 


Ofteet OO0KHZ 


$2200] 432ve MHz ||| Fphag UNO 
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Cogn Fea tound 


eo |} 6 -—s 
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(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 


News and World Round-up 


Stop the Presses!! —- NEW, Improved PXO 
Discovered!!! 


In the Boulder Amateur Television Clubs April newsletter, 
issue #41, they reported on the work of John, WBOCMC, 
Dave, AH2AR, Tom, W6ORG and Jim, KH6HTV to come up 
with a PXO, crystal replacement for PC Electronics, AM-TV 
transmitters. At the time, they had found a satisfactory, but 
not perfect PXO. 


Since then, John has made a major discovery. He found a 
PXO from Silicon Labs which is a Perfect replacement for a 
crystal. It has the same identical phase noise performance as 
a crystal. To find out more about this fantastic discovery, read 
the article later in this issue. 


IARU Region 1 ATV Contest 13/14 June 2020 


The IARU Region 1 ATV Contest will go 
ahead on the weekend of 13/14 June. 


fa) |ARU 


However, due the COVID-19 crisis not all participants will be 
able to reach their portable sites, and some may feel that 
they are at a disadvantage in only being able to operate from 
home due to National restrictions. 


To address these concerns, the contest will be run with 2 
sections: 


Section 1 will be for participants operating from their 
registered home QTH. No change of operating location will be 
permitted during the contest for entries in this Section. 


Section 2 will be for participants operating away from their 
registered home QTH at any time during the contest. So, 
even if you operate from home on one day and a portable 
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location on the second day, if you want to add the scores 
under the rover rule, you must enter Section 2. 


Please use the normal entry spreadsheet 


https://wiki. batc.org.uk/images/d/d5/ATV-contest-log- 
callsign-20190608.xlIs 


and state in the address box whether you are entering 
Section 1 or Section 2. 


Dave, G8GKQ, IARU Region 1 ATV Contest Coordinator. 


HomeRun’ 
QUATRO 4K 


Bring 4K and HDR 
to your TV with the 
new HDHomeRun 
QUATRO 
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==’ The NEW HDHomeRun QUATRO 


I don’t know how many of you have been following this 
development, but Silicon Dust is preparing to roll out an 
Internet tuner that will receive the new ATSC 3.0 format. 


Silicon Dust has been offering Internet tuners for many 
years. I’ve never owned one, but they have a good 
reputation. 
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I also know of one ham who had one at a mountaintop 
location to receive out-of-market TV programs and he liked it 
very much. 


Their “QUATRO” series has four tuners in one box and stream 
the video back via the web, via a WAN or a LAN. To date, the 
units can receive NTSC, ATSC 1.0 and QAM (cable) channels. 
Silicon Dust was considering developing an ATSC 3.0 version, 
but weren’t sure of the level of interest in the market. 


Well, a few months ago they began a “Kickstarter” program 
that would allow people to pledge funding to cover the 
developmental costs. If they received enough pledges to start 
the project, they’d begin the development. If not, the donors 
wouldn’t have their credit cards charged. The donors get the 
first units off the line. 


Well, they exceeded their fund raising goal in no time at all 
and pledges continued to pour in. Things progressed nicely 
and they just received their first “hardware sign-off samples.” 
If everything checks out, they'll be ready to start production 
as soon as the firmware and software are ready. 


https://www.kickstarter.com/projects/..... 


What does this mean for DATV? As one of the pledgers, I 
contacted Silicon Dust to suggest that as they develop the 
software, they make it possible to tune the receivers outside 
the North American UHF broadcast television band. I cited 
hams involved in DATV experimentation as a potential 
additional customer base as a reason for doing so. 


I quickly received a reply from one of their engineers 
informing me that they had already incorporated that 
capability in the unit! 


“Hi Dan, 
The HDHomeRun QUATRO 4K can tune frequencies up to 
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1GHz by entering a frequency in Hz.... 


This means the QUATRO 4K can be tuned to both the 70 cm 
and 33 cm ham bands for experimentation. I don’t know 
what the final price of this box will be, but you can pick up 
one of the current crop of QUATROs on Amazon for around 
$150. 


https://www.amazon.com/SiliconDust-HDHR5-4US- 
HDHomeRun-Connect-4-Tuner/.....: 


Thought I’d bring everyone up to speed. Stay tuned! 
73, Dan Rapak WA3ATV 


Source: DigitalATV@groups.io 


CQ-DATV 


ALL BACK ISSUES 
AVAILABLE 
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Arson at Farmer Parrs!! 


Written by Trevor Brown G8CIJS 


= 


The sad remains of this act a of senseless vandalism. 
Farmer Parrs means so much to the local community and 
raises funds for Children with Autism 


) = a 
i © 
. 


As a result of an arson attack at Farmer Parrs Heritage Sad to lose an ATV repeater, it is not just the engineering but 


Museum (the location of GB3FY) last Thursday evening, John finding a site and wrestling with all the red tape. I will leave 

G3RFL’s local ATV repeater is now off the air. the last words to John who says it is a little like taking your 
dog to the vets knowing it is the end. GB3FY was designed, 

Four fire engines attended the blaze and considerable built, and funded by John and his team. 

damage to the venue has resulted. The container which 

housed the repeater got so warm that stored tools melted! At The design project encompassed all the features the group 

this time, it is unsure if the fund raising venue will close wanted in a repeater. 


permanently. 
For a while, finding the site was a major stumbling block until 
The ATV mast will have to be removed as it is unsafe and Farmer Parrs came along. John was introduced to the owner, 
obstructing any repair work, should this work prove practical. James Parr, by a friend Syd Little (remember Little and Large 
the comedians). 
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The venue housed many popular exhibits from farm 
equipment to steam rollers and it is a fund raising project for 
Children with Autism, which is why this senseless act of 
vandalism has consequences beyond the loss of an ATV 
repeater. 


The ATV repeater was welcomed with open arms by the 
owner James Parr. The power drain of around 30 watts was a 
small cost and the repeater team were more than happy to 
help with numerous electronic repairs and refurbishment of 
their exhibits, many of which would never have seen the light 
of day again had it not been for the team. 


GB3FY still works, but some of the enthusiasm seems to have 
waned and 3cms as a band is not for everyone, its hard work 
and the rewards are small. The unit will probably go on eBay, 
but we all know how little home constructed equipment 
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brings. One possibility might be for Lee (John’s Son) to 
investigate if it could find a new home in Harrogate, there 
already is a site next to the dishes on the American base at 
Menwith Hill. 


As far as Farmer Parrs is concerned it's the end! The mast 
has come down so that the roof can be repaired and it will 
not be going up again! GB3FY was a window that kept John in 
touch with several ATV contacts that won’t now be possible, 
so some of his current dishes will be coming down at the 
home QTH. Looking on the bright side, its one less thing to 
worry about when the wind blows and he is sure Janice the 
XYL won’t be too unhappy about a reduction in the aerial 
farm. 


On behalf of the production team here at CQ-DATV we say 
thank you to John for his work and for taking the time to 


Page 7 


document GB3FY’s progress for our pages. It was not just the 
repeater but a lot of the research and development that went 
into both the repeater and Johns equipment at the home 
QTH. I do not think anybody had ever video modulated a YIG 
before, this was a first. But also, the gearbox rotator that 
used a car flywheel to rotate a pump-up mast, the 
mechanical engineering was constructed by the late Alan 
Critchly and was seen spinning on our Facebook page. Sad 
times, particularly for the level of technology that went into 


this project. The Team 
John G3RFL, Bob G1EPL, Dave G3ZGZ, Ted G4MXR, Mike 
One senseless act and months of hard work comes to an end. G7GTN, Lee MOLMH. 
John thank you from the CQ-DATV production team, we are 
sure that you entertained and inspired others. GB3FY was on the air from the 28th February 2014 to 


the ist May 2020. 
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Grass Valley Mixer Conversions - Part 17 


Written by Trevor Brown, G8CJS and Mike Stevens 
G7GTN 


Shortly after CQ-DATV 83 
went to press we achieved lift 
“@ off and are now going with 
throttle up. The GVG panel is 
— Now controlling the software 
package VMIX. Seeing a panel 
that was designed in the mid 
80's controlling modern DV 
effects and production switching video sources that need not 
be synchronous is a giant leap for Television Engineering. 


Vmix is 4k capable. It is just a matter of splashing the cash. 
The entry level software is a free demo version, limited to 
four video inputs and one key, the GVG panel works fine with 
that. The control codes are the same throughout the range of 
VMIX software options from free to the upmarket 4K version. 
Vmix can also have its sources assigned to any video file on 
the hard disc. This will show as a freeze frame when cut it up 
on the preview monitor and will animate when transitioned 
across to the transmission monitor. 


We can transition the P/V source to the TX monitor in several 
ways. The GVG cut button will do just that exchange the P/V 
and TX banks and the back illuminated buttons on the GVG 
panel will track this. We can select either Mix or Wipe using 
the buttons above the T-bar on the GVG panel and then 
trigger the mix or effect by selecting Auto-Trans. 


The DVE effects can be selected using the GVG wipe selector 
buttons. The LCD screen will show the VMIX name for the 
effect on the top row and the selected source on the P/V 
bank on the second row. 
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This replaces the PGM information on the earlier software as 
it is deemed less useful to know what is on air (too late to 
make changes) and more important to show what is about to 
happen while you can still make changes. 


The Red PGM buttons on the GVG panel are also active so 
you can cut any source up direct without previewing it, again 
the back illuminated buttons will track the source. 


This is all controlled by the ESP module running Annex 
BASIC, making it extremely easy to customise any LCD 
legends or change the control function of any of the buttons. 


It does not stop there, VMIX can record the output of the 
mixer as a video file onto the hard drive. This is controlled by 
the positioner button (start recording) and reverse button 
(stop recording) both are small LED topped buttons next to 
the Joystick. This is especially useful should any editing or 
uploading of the file be required and a big leap from the 
facilities provided by the original GVG crate. 


The Vmix software will also enable live streaming. All this is 
one giant leap and provides the GVG control panel with a new 
lease of life while keeping the broadcast look and feel of this 
impressive panel. 


The interface works by a range of buttons on the control 
panel sending an I2C command to address 7 (which has been 
given the label of MIDI in the Annex BASIC software) and this 
is converted to a corresponding MIDI command in the 
Arduino module and passed to the VMIX software where the 
MIDI settings carry out a corresponding function. 


The MIDI settings are selected in Vmix by the top left button 
Settings, followed by Shortcuts on the left of the dropdown 
and then Add. Find is on the top left will present the pop up “ 
Press a button on the Keyboard or controller”. This is your 
prompt to press a button on the GVG panel. 
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so you can select its function. 


Example: Settings — Shortcut - add - find will bring up the 
dropdown “Press a button on the keyboard or 
Controller”, press PGM 1 on the GVG and you will be 
returned to the Add Shortcut menu with channel 3 note 
20 in the boxes. Select the function drop down and select 
Cut Direct (it is in transitions) in the input box, select 1 and 
it will return you to the settings menu and display. 


MIDINote on 3:10 and the GVG button PGM 1 is now linked to 
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MIDI key Assign Chart 


GVG button I2C data Arduino MIDInoteOn Input 
sent to note 
MIDI 
PSTt 20 Ch3 note 20 Preview * 
PST2 21 Ch3 note 21 Preview 2 
PST3 22 Ch3 note 22 Preview 3 
PST4 23 Ch3 note 23 Preview 4 
PGM 10 Ch3 note 10 Cut Direct 1 
PGM aba Ch3 note 11 Cut Direct 2 
mien tee - a PGM 12 Ch3 note 12 Cut Direct K 
i a oy = © PGM 13 Ch3 note 13 Cut Direct ~ 
. : Wipe 1 60 Ch3 note 60 Zoom Preview 
seonaummsteemesemese Wipe 2 61 61 Wipe Preview 
— mon SVG bowen Wipe 3 62 62 Slide Preview 
/ _— Wipe 4 63 63 Fly Preview 
ene Wipe 5 64 64 Cross Zoom Preview 
wociodsonced tame Gre cers Save Wipe 6 65 65 Fly Rotate Preview 
— on ‘co Wipe 7 66 66 Cube Preview 
e Wipe 8 67 67 Cube Zoom Preview 
. Wipe 9 68 68 Vertical Wipe Preview 
=x 67 ~~ ~SCWipe 10 69 69 Vertical Slide Preview 
when you are reeumned co this menu! POSitioner 58 Ch3 note 58 Start Recording 
epuired with she GUG bucon nee | REVERSE 59 Ch3 note 59 Stop Recording 
Boarder 50 Ch3 note 50 Overlay Input 1 in 
Drop Shadow 51 CH3 note 51 Overlay Input 2 In 
Extrud 52 Ch3 note 52 Overlay Input 3 in 
Outline 53 Ch3 note 53 Overlay input 4 in 
Pairing a GVG key with the Vmix MIDI settings Normal 49 Ch3 note 49 Overlay Input All off 
Fade 2 Black 36 Ch3 note 36 Fade to Black 
The pop up will display the key MIDI info and OK will close it Sa 35 ees eciees eens 


Cut Direct 1 and if you have assigned a video file or camera 
to that source the menu will display it. VMIX will keep this 


information at power down, so you only have to set it up 


once. 


You can select the rest of the keys in this way, but there is 
also an import/export function so I will include a file of my 
settings that you can import in the download zip file GVG15. 
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Not all the keys on the GVG are linked to MIDI so it’s best to 
follow the MIDI assign key chart. You can add additional 
buttons that do not have a MIDI link, but that will require 
additions to the GVG BASIC software. 


Working with a free version of VMIX is difficult, for example, 
Boarder will bring up Overlay one and Normal will clear it the 
other three adjacent buttons (Drop Shadow, Extrud, Outline 
will manage the other Overlays but they are not enabled on 
the free software! They have been included and require 
testing by somebody with a full version of VMIX. (sorry the 
buttons have the wrong legend - VMIX and the GVG crate 
have different functions) 


In the Annex editor there are some routines that may be 
useful that have an apostrophe in front of them to make 
them inactive, remove this and they will function. 


Removing the apostrophe from line 116 will enable a display 
of the softness pot setting from 0 to 255. 117 will reveal the 
hue pot setting and 118 the chroma pot setting. The T- bar 
will need the same treatment but in lines 11 and 660. Line 
872 will reveal button command numbers sent to the 
Ardunio. You will need the free Annex editor to see the line 
numbers and make changes. The BASIC code can be viewed 
in notepad, but the line numbers will not be displayed. 


Some of the buttons on the GVG are housekeeping e.g. you 
can select mix or wipe, they are a toggle so only one will be 
illuminated at once and it will enable you to select Mix or DV 
effects when you press Autotrans. 


The T-bar is enabled by the effects Key next to it and this will 
go out if you pull the fader fully down. This is not linked to 
VMIX, that is an ongoing development. Only one function at 
once is allowed so activating the fader will stop any further 
operations until the fader is pulled all the way down and the 
light extinguished. 
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This is normal on professional production switchers. If you 
had two cameras half mixed you would normally complete the 
mix and not just switch one away. This is the start of 
integrating the T-Bar and VMIX and is an ongoing 
development that has not yet been fully developed in GVG15 
software. 


The BASIC software and the ESP module cannot deliver the 
MIDI data required by VMIX, so we have had to add a second 
processor. This is a Pro Arduino which Mike has programmed 
to be the I2C to MIDI translator, presenting a protocol that 
VMIX understands. 


The PRO Micro module waits for an I2C Command to 
generate a unique MIDI note that will become user assigned 
by the VMIX Settings - shortcut menu. Firstly, we have set up 
a I2C bus address that does not collide with the addresses 
used on the main GVG control dongle (address 7). We are 
running the Arduino as a custom slave device; it always 
needs to look for incoming commands using an Interrupt 
Service Routine (ISR). This is achieved by calling a function 
from, out Set up section of code. 


id setup() 
pinMode (A3, INPUT _PULLUP); // Analog from 74HC4067 
pinMode (15, INPUT _PULLUP) ; // Ground for test notes 
if (digitalRead(15) == LOW) end test note 1 econd del between them 
{ 
midiTestNotes(); 
Wire.begin (i2cAddress); 


Wire.onReceéive (receiveEvent); 
Wire.onRequest (requestEvent) ; 
mplex.begin(); // Initialize the 4067 Multiplexer 
/ threads 

threadReadPots.setinterval (10); 

threadReadPots.onRun (readPots) ; 

cpu.add(&threadReadPots) ; 


Page 11 


Command from G 


//+ Get Numerical I2C 


//+ Each button requires a unique va 


void receiveEvent (int howMany) 


while (Wire.available () 0) 
{ 


7jTE Ce 


he 


yte value; 
= Wire.read (); 


witch (c) 


~ WU Oa OoUOYe 


case 0: 


noted (); 
break; 
case 1: 
notel(); 
break; 


case 2: 


note2 (); 


break; 


Since this is all running in an ISR we need to ensure that we 
get out of this routine as quickly as possible ready to return 
for our new incoming I2C messages. 


A switch statement detects what command number has been 
called and sends the corresponding MIDI note that has been 
associated. 


The MIDI note that is sent is not relevant as such as you can 
map any number from VMIX, but it makes the Annex Basic 
code easier to modify and the bigger interaction picture to be 
seen. 


Within the downloaded GVG15 file is a text file that 
documents the panel button numbers. As an example the 
first Key Bus button is 0 and hence note zero is transmitted 
as MIDI via USB. 


The benefit of this solution is we are not confined to any 
function as all features can be mapped to your personal 
requirements. 
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void note0d() 
{ 
noteOn(2, 0, 64); // Channel 2, note, normal velocity 
MidiUSB.flush(); 
} 
void notel() 
{ 
noteOn(2, 1, 64); 
MidiUSB.flush(); 
} 


Extra Libraries installation 


As with many Arduino C++ projects, we require additional 

external libraries. This project requires three. The first two 
can easily be installed from the Manage Libraries section of 
the IDE. 


The first one turns the Micro in to a dedicated MIDI device 
that communicates with VMIX. After this one we require the 
Thread library, this is installed using the same search and 
install method. 


€© Library Manager x 


Type Ail v Topic ‘All 


| Arduino_MKRENV 


by Arduino 
Allows you to read the temperature, humidity, pressure, light and UV sensors of your MKR ENV shield. 
More info 


= = 
by Gary Grewal, Arduino Version 1.0.4 INSTALLED 

Allows an Arduino board with USB capabilites to act as a MIDI instrument over USB. 
More info 


\ | Adafruit AM2320 sensor library 


by Adafruit 
Arduino library for AM2320 I2C Temp & Humidity Sensors Arduino library for AM2320 I12C Temp & Humidity Sensors 
| More info 


foo} Library Manager 


Type All ~ Topic | All v | |THREAD| 


| ArduinoSensors 

by Ivan Seidel 

A Library of Libraries of Sensors REQUIRES Library. This library was made to provide lot's of out-of-the-box features, such as 
‘Interfaces’, 'Threadable' sensors, and reliability over C++ Objects. 

More info 


ArduinoThread 


by Ivan Seidel Version 2.1.1 INSTALLED 

A-simple way to run Threads on Arduino This Library helps to maintain organized and to facilitate the use of multiple tasks. We 
can use Timers Interrupts, and make it really powerfull, running “pseudo-background" tasks on the rug. 

More info 


ArduinoThreadRunOnce 


by Simon Christmann 
Run an ArduinoThread just one time Extends ArduinoThread by ThreadRunOnce that will execute just once "in X seconds". 


The last library requires downloading from github 
https://github.com/sumotoy/Multiplexer4067. This needs to 
be installed after removing the Master from the file name. 
Copy this to your own Ardunio libraries folder (default 

path: user/documents/Arduino/libraries). This Arduino 
programme is also in the GVG15.ZIP file. 


I have placed a video of the GVG panel operating VMIX on 
the CQ-DATV download site and on our Facebook site. 


This project started as a surplus panel that had taken up 
space in my loft along with one or two other items that I 
have ideas and plans for. The GVG panel has now come to 
fruition as a useful item that I will not be parting with. The 
earlier incarnations of the software that I have released as 
the project has developed have had considerable downloads, 
but not much feedback. 


The project has limitations in that you need to find a panel 
and build the interface unit for which Mike was kind enough 
to design a PCB. Before Mikes PCB it was just assembled on a 
prototyping board. 
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f Close 


The code for the panel control was written in BASIC to which 
I have added many comments to enable it to be followed. 


Where do we go from here? There could be more bells and 
whistles added to the software to enable more of the 
functions of Vmix to be controlled by the panel. These are not 
implemented on the free version of the software and could 
not be evaluated or tested. The use of BASIC was to enable 
programmers, or people with a better understanding of code, 
to develop this project further, perhaps using a more up-to- 
date language. 


The GVG panel is a very professional panel and was much 
loved by the people that operated it. I was very fortunate in 
my working life to have operated one live on several 
occasions to control a night time ITV channel for the 
transmission of a programme called Music Box. 

Quite scary pushing the buttons when you know several 
million viewers are watching your mistakes. 


I also operated one mostly via the remote RS422 input ina 
VTR editing suit, so I suppose I had a soft spot for the GVG 
panel, back when it actually drove the crate it was designed 
to control. I only wish I had started this project sooner as 
several of you have confessed to sending one to the skip or 
not rescuing one when you had the chance. 


I hope the project has stimulated your imagination and that 
the code downloads are because you are interested and not 
that it’s just pop it on the hard drive should a panel come 
your way at a future date. 


CQ-DATV has provided the platform for me to show you how 
to develop something that could be useful and might have 
brought a professional Vmix control surface within your gasp. 


There are commercial control surfaces available and they can 
cost more than £700 and from the pictures on the net I doubt 
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if they will deliver the look and feel of a professional panel 
like the Grass Valley. 


There is something about operating something designed and 
built for broadcast use, if you have not been there its hard to 
explain. 


My thanks go to Mike G7GTN who has been my mentor 
throughout this project from ideas, PCB support and finally 
the MIDI Arduino interface without which this could not have 
become anything other than a panel which would respond to 
button pushes by lighting them up. 


Will there be a GVG16 release? Well it would be nice to see 
the T-bar operational or to be able to scroll through a VIR 
play-list or recall a pre-programmed strap line for a change of 
presenters. The list is endless. Also, it would be good to 
compile a list of TV cameras that will work with Vmix, 
preferably without interface card. 

So far my webcam performs well but there must be others. 
No, this is not the end of the project; we will develop it 
further and between this issue and the next Mike and I will be 
looking into the T-Bar operation. 

References: 

https://sites. google.com/site/annexwifi/home 


https://sites.google.com/site/annexwifi/electroguard- 
lessons/toolkit 


https://www. youtube.com/watch?v=J-Lr3ziwJ1I 


https://www. youtube.com/watch?v=ccwK4wW50x4 
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Model PXO-xxx 
PROGRAMMABLE 
XTAL OSCILLATOR 


The NEV KH6HTV VIDEO Model PXO-xxx is a 
Programmable Crystal Oscillator. With the demise of 
International Crystal, it has become very difficult for radio 
amateurs to obtain replacement crystals for older equipment. 
To assist in solving this problem, we are offering to supply 
HC-50/U type oscillators which can often be used in place of © 
the original crystal. We will stock oscillators for the PC 
Electronics, 7Ocm, AM-TV transmitters for standard TV 
frequencies ( www.hamtv.com ) The price is $20 each, 
including 1st class postage. The price for any other frequencies is $30 each. When ordering, 
please specify: desired oscillator frequency. The frequency is programmed by the factory. It 
can not be reprogrammed by the user. 


The PXO is a CMOS oscillator running from 3.3V. It includes an on board 3.3Vdc regulator. 
One of the "xtal" pins, labeled Gnd, goes to ground. The other "xtal" pin, labeled RF, is the ac 
coupled RF output. Solder a wire to the pad labeled DC. This wire must be attached to a dc 
power source of +6 to +15Vdc. In the PCE transmitter, the two channel crystal relay provides 
the ground circuit, thus disabling the power to the unused PXO. For additional details, see 
Application Note, AN-56a. 


Stock Oscillators are available for the following frequencies for use in PC Electronics, 70cm, 
TV Transmitters. Note: the PCE transmitter output is a 4 X multiplier of the crystal or PXO 
frequency. 


Dt 
LS4148 


TV Channel 
105.5125 MHz 421.250 MHz 57 
106.5625 MHz 426.250 MHz 
106.8125 MHz 427.250 MHz 58 
108.3125 MHz 433.250 MHz 59 
108.5000 MHz 434.000 MHz 
109.8125 MHz 439.250 MHz 60 


* 1 @@pF 


PXO-XXX specs. revision 1.0, 4 May 2020 


KH6HTV-VIDEO 


www.kh6htv.com e-mail: 
Boulder, Colorado, USA 


kh6htv@arrl.net 


HC-5@/U 


xtal pins 
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NEW 5.9 GHz FM-TV WOBTV-TVR 


Transmitter 


Reprinted from Boulder Amateur Television Club TV 
Repeater’s REPEATER - May, 2020 
Written by Jim Andrews, KH6HTV 


Please Note: The following article was actually written way 
back in November, 2019. Jim, KH6HTV and Don, NOYE, had 
designed and built the new 5.9 GHz, FM-TV transmitter for 
our ATV repeater. We were delayed in getting it installed due 
to recurring snow storms which prevented us getting access 
to the repeater site’s roof-top. Then the corona-virus 
pandemic struck and all access to the government building 
was forbidden. To date, this new equipment has yet to be 
installed. Don recently tested the transmitter operating from 
the parking lot at the repeater site. Jim was able to receive 
the signal very easily 6 miles away using only a simple 
rubber duck whip antenna. We thus have decided to go 
ahead and release the details of the new transmitter, along 
with RF coverage maps which show where we expect to be 
able to receive it’s ATV signals. - kh6htv 


Our WOBTV ATV repeater now has a new, additional TV 
transmitter. This is our first microwave transmitter, since the 
mid 90s. At that time, we briefly had a 2.4 GHz, FM- TV 
transmitter, but removed it due to severe part 15 RFI. This 
time we are going to try out another FM-TV transmitter at 5.9 
GHz. 


This transmitter uses the new, low cost transmitters and 
receivers marketed for the drone market. They are available 
from many sources on the internet, including Amazon, E-Bay, 
etc. The transmiter is analog, transmitting standard 
definition, NTSC, 480i video and mono audio. It uses FM-TV 
modulation with a 6.5 MHz sound sub-carrier. The transmitter 
consists of a model TX- 35, mini-xmit module. 
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It is frequency synthesized with 40 channels. The TX-35 also 
has programmable power levels. It then drives a 2 Watt 
power amplifier. The amplifier is a model TXPA-58002W5. The 
transmitter’s frequency is 5.905 GHz and it’s rf output power 
is +33dBm ( 2 Watts). 


The antenna is an omni-directional, horizontally polarized 
monopole with 10dBi gain. Thus the ERP is about 20 Watts. 
This transmiiter will be operating as a 24/7 permanent, ATV 
Beacon. When the ATV repeater is not actively repeating ATV 
signals, this transmitter will continuously transmit the 
repeater’s ID slide show. When the repeater is keyed up, this 
transmitter will rebroadcast the incoming ATV video and 
audio, same as the present, 70cm transmitter. As a beacon, it 
is thus intended for amateurs to use as an experimental 
signal source to test out your microwave ATV receivers and 
antennas. If necessary, this 5cm Beacon can be toned off by 
a repeater control operator. 


The 5.9 GHz, FM-TV, 2 Watt Transmitter - TX-35 
exciter on left, power amp on right 


The block diagram at the end of this article shows all the 
components used in the transmitter. We are not permitted by 
our host to run additional cables to the rooftop. Thus, we 
needed to be inovative in how we added this additional 
transmitter. Note, there are two seperate portions. 
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5.9GHz, FM-TV Transmitter enclosure & antenna 


The equipment on the left in the block diagram is installed in 
the repeater’s 19” rack and located in the radio room. The 
radio room is on the top floor of the tower, immediately below 
the roof-top antennas. 


The actual transmitter is seperate from the rest of the 19” 
rack mounted repeater. It is housed in a weather-proof 
enclosure and will be mounted on the roof of the repeater 
site’s south tower building at about 100 ft above ground 
level. Don, NOYE, assembled this box and antenna bracket 
and will be installing it soon ( We Hope ! ) +13.8Vdc power 
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..and roof top mounted 


for the transmitter is fed up to the transmitter box from the 
radio room using the repeater’s receive antenna’s coaxial 
cable. There are Bias Tees in the repeater rack and also in the 
5.9 GHz transmitter box to insert and pick-off the dc power. 


The bias tees are Picosecond Pulse Labs, model 5587. They 
were modified to optimize their performance for very low 
insertion loss ( < 0.1dB) for both 70cm and 23cm. 

The A/V modulation for the FM-TV transmitter is also fed up 
the receive antenna’s coaxial cable. It is done in a unique, 
“repeater within a repeater” scheme. 
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Down in the radio room, in the repeater 19” rack, we have a 
mini, TX-35, FM-TV transmitter module which is driven by the 
same analog A/V signals which drive the 70cm analog 
transmitter. This mini transmitter module is on 5.645 GHz 
and was set for low rf power of +13dBm. This 5.645 GHz 
signal is then coupled onto the receive antenna coaxial cable 
using a 10dB directional coupler. 
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a 
7 Ma WOBTV 2m-23cm 
om L=150nH C=1nF 


Up on the roof- top, in the transmitter box, there is another 
10dB directional coupler to pick off this 5.645 GHz FM-TV 
signal. It is then demodulated by an FM-TV receiver tuned to 
5.645 GHz. The receiver is a model RC- 5808. The composite 
video plus audio from this receiver then is used to again A/V 
modulate the 5.905 GHz FM-TV transmitter. 


Using this scheme, we are able to get multiple service out of 
the repeater’s receive antenna coaxial cable. Plus, our 
repeater site host, would not allow us to install more cables. 
Thus, it was to only way for us to add this new transmitter. 


For an antenna, we wanted to have a 180 deg pattern to only 
cover the eastern prarie. We also wanted to use horizontal 
polarization. 
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We felt that most Wi-Fi, ISM, etc. activity was probably using 
vertical polaization. By going to horizontal, we would miniize 
the RFI from these sources. It took us awhile to find an 
appropriate antenna. Don, NOYE, first wanted to go with a 
slotted waveguide antenna. But after he built such an 
antenna, he had disappointing results. His antenna was very 
narrrow-banded and had only 4dBi of gain. After much 
searching of the internet, we finally found a suitable antenna. 
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173872828 


[Rev 3 


KH6HTY Video 
W@BTY Rptr - 5.9GHz 


Eqpt in water proof enclosure £t 


on NCAR rooftop 
(to be assembled by Don, N@YE) 


Eqpt in Relay Rack 
n NCAR Radio Raom 
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: 
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(to be assembled by Jim, KH6HTY) 
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lL. S.8CH2 FM-TY signal on S9@SMHz, high end of ham band 


We had to compromise and go with an omni-directional 
pattern. We purchased the Laird model OC515010H from 
Digi-Key for $60. The mfgr’s spec. is 10dBi gain with an 
omni-directional pattern. 10dBi has been confirmed by Don, 
NOYE, in his antenna range tests. Polarization is horizontal. 
9.5 deg., 3dB beamwidth. The antenna height on the building 
roof-top is approximately 100 ft. above ground level. The 
coax feedline is LMR-400. The approximate length is 3 ft. 
Coax loss is approximately 0.4 dB. 
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Amateur Radio 3 om Band Frequencies 
‘Sem band is from 365@ to 3925 MHz 
Wide Band (>LMHz Bw) 5675-S7Se@ 4 SeSe-3925 mz 
Satellite bands 565@-5676 Cup) & S83@-SeS@ <douwn) 
SSB calling freq = 5768.1 MHz 
(SM band is 5725-5875 mHz 
local video VUSB-Ty 
moni tor modulator 
1. 1dB¢4¢Hz), 2ed pk =-@. 7dB¢4. 6mMHz) 


ist dip =-l. (dB¢l.SmHz), ist pk =@dB¢2. 7MHz) 


2ed dip = 


designed to reject 6.SMHz SSC feed-thru 
BWC -3dB) = SMH2, rejecton of 6.S5MH2 = -21dB 
i ine 


VIDEO LOW-PASS FILTER 


te 2m Control Reur 


How to Repair a 1 to 99dB Attenuator On investigation I found the zero ohms tube connecting the 


two tumblers was at fault in that the springs in the plunger 
Written by John Hudson G3RFL had got weak. 


I was given this attenuator a while back and it started to go 
wrong so I decided to look into how it works. 


To repair this I obtained very small bore brass tubing in a kit 
and 0.8mm springs on eBay so i selected two tubes that just 
slide inside each other then added two springs soldered each 
end and filed a flat on them 


There are two barrels 0 to 9dB in 1dB steps and another with 


10db steps very clever in that little error or leakage happens 
due to its construction. 


Yep it now worked!! 
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Written by Jim Andrews, KH6HTV 
Reproduced from Boulder Amateur Television Club TV 
Repeater’s REPEATER May, 2020 


I was recently corresponding with some ATV hams that were 
interested in doing digital TV on their ATV repeater. However, 
they were encountering resistance from other hams that 
wanted to stay analog. I suggested that it would be possible 
to do both. For reception, they could add a second digital TV 
receiver easily and use the same input channel. After their 
input band-pass filter and pre-amp, simply add a 3dB power 
splitter and feed their original analog TV receiver and take 
the other splitter output and feed a digital TV receiver. For 
transmitting, use the same rf linear power amplifier and 
antenna, but add a 3dB power combiner to the input of the 
amplifier and feed it with two modulators, one analog and 
one digital. For transmitting, put the two modulators on 
different channels. Feed the same A/V signal to both 
modulators for simulcasting analog and digital. This should 
usually be easier to accomplish on the 23cm band, compared 
to 70cms because we have there 60 MHz vs. 30 MHz and also 
typically fewer users 


I have setup an experiment here in the ham shack on my 
electronics test bench to demonstrate the principal. My 23cm 
experiment put a 1243 MHz, 6 MHz BW, DVB-T, signal on 
ATV-1 channel (1240-1246). I left ATV-2 (1246-1252) empty 
as a Guard channel. I then put a 1253.25 MHz, VUSB-TV 
signal on ATV-3 channel (1252-1258). 


By carefully balancing the relative digital and analog rf power 
levels, the system worked well. I used analog and digital 
receivers to test the quality of the transmitted multiplexed TV 
signals. On the digital TV receiver, the s/n meter showed 
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Center Frequency 
1.253250000 GHz 


UserKey Set: System, 


-70 i ! 
“Center Freq 1. 3H2 Span 
RBW 3 ( VBW SWT 


perfect readings both with and without the analog signal 
being present. For analog TV, there was a slight impairment 
in the transmitted signal. On the analog receiver and also 
using a Tektronix waveform monitor and vector scope, the 
presence of the digital signal was seen to add a slight amount 
of extra background white noise. The analog picture went 
from being a perfect P5 to a very acceptable, P 4.5 picture. 


I followed this procedure to set it up the ATV transmitter for 
the above photo. 


1. First turn on only the analog modulator. Increase the rf 
drive level to the final amplifier until one sees the un-wanted 
lower sideband, as evidenced by the sound and color sub- 
carriers, start to grow. 
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Stop when they grow to be -20dB below the upper side-band 
sub-carriers. 


2. Reduce the rf drive power -3dB. This will typically drop the 
undesired lower side band sub-carriers to -30dB below the 
upper sideband sub-carriers. 


3. Next measure and record the analog rf output power of 
the transmitter. Measure it as the PEP on the sync tips. 


4. Turn off the analog modulator and turn on the digital 
modulator. 


5. Increase the digital rf drive level until the rms output 
power of the transmitter is -8dB below that of the analog PEP 
power level. 


6. You can now turn on both modulators. The result will be 
similar to that shown in the above photo. 


For the example shown. The resultant analog TV rf power was 
5.6 Watts (PEP). The resultant digital TV rf power was 850 
mW (rms). The non-linearities in the amplifier were seen to 
generate an extra, low level digital signal in the next TV 
channel above the analog channel. It is measured to actually 
be -66dB below the analog TV signal’s video carrier. In the 
guard channel between the digital and analog TV signal, the 
residual digital noise is about -60dB below the video carrier. 
Note: This is using the rms detector and gives to rms power 
in a 30kHz bandwidth. 


The sacrifice in TV transmitter power made by multiplexing 
versus using it strictly for analog or digital, is lowering the 
analog PEP power by -3dB and the digital rms power by -5cB. 


My multiplexing test set-up used a Blonder-Tongue ACM-806, 
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Status go Ref_0.00 dBm = Att 3006 
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0 Center Frequency 
1.253250000 GHz 


UserKey Set: System, 


-100! 
Center Freq 1. 3H2 Span 
3 ( VBW 300.00 kHz 


CATV modulator and a Hi-Des HV-320E modulator to 
generate the analog and digital signals. The CATV modulator 
was set to channel 9 ( 187.25 MHz). I used my model 23-6 
Up-Converter to put the analog signal on 1253.25 MHz. I set 
the HV-320E directly to 1243 MHz. I combined the two 
signals using a Mini-Circuits 3dB splitter/combiner. The 3dB 
combiner output is shown above. 


I used my model 23-11A as an example, 23cm linear rf 
power amplifier for this multiplexing test. To instrument the 
resultant, amplified 23cm multiplexed signal, I put a 50 watt, 
30dB attenuator on the amplifier followed by a 20dB 
directional coupler and then into my Rigol spectrum analyzer 
to monitor the spectrum. 
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I used the directional coupler output to a 30dB attenuator Nr. 195 
and a 3dB splitter to provide test signals for the analog and 51. Jahrgang 
4. Quartal 2019 


digital TV receivers. The digital receiver was a Hi-Des HV- 
1270. 


EUR6,. SFRE,50 USS 6, 


Zeitschrift fiir Bild- und Daten-Ubertragung im Amateurfunk 


To receive the analog signal, I used my model 23-7 Down- 
Converter to a Drake DMM806, CATV receiver tuned to 
channel 9. I analyzed the analog video output using Tektronix 
waveform monitor and vector scope, plus a JVC studio 
monitor. 
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TV Amateur is a German Language ATV Magazine. 
It is published 4 times a year. 


Thanks to Peter Benito Mc Farland 
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Replacement for Crystals - PXOs 


Written by Jim Andrews, KH6HTV with significant 
contributions from especially John Gebuhr, WBOCMC, 
also Dave Pelaez, AH2AR and Tom O’Hara, W6ORG 


“Where can I buy crystals?” This is a lament heard often from 
hams owning older ham gear. Crystals were a very necessary 
item in many ham transmitters and receivers. The major 
supplier for many years, since 1951, was International 
Crystal Manufacturing (ICM) in Oklahoma City, OK. ICM went 
out of business in 2017. They were the last manufacturer in 
the US that made crystals to order in quantities as little as a 
single piece, and most recently, at a cost $35 each. 


Don, NOYE, has just made an inquiry to the Microwave 
Reflector inquiring about sources for crystals. This search has 
now found a few crystal manufacturers that will make custom 
crystals in small quantities. 


In the USA, it is Bomar www.bomarcrystal.com. Bowmar 
however requires a minimum order of $100. In the U.K., it is 
QuartSLab www. quartslab.com. They offer more reasonable 
prices of about $35 for a single crystal. In the Czech 
Republic, it is Krystaly http://old. krystaly.cz/index.htm. It 
has been reported that Krystaly's crystals sell for $22. It is 
also reported that QuartSLab & Krystaly take credit cards and 
will ship to the USA. There may also be others ? 


For the amateur TV market, the major supplier for many 
years has been Tom O’Hara, W6ORG, of PC Electronics 
www.hamtv.com, Arcadia, CA. All of Tom’s AM-TV 
transmitters, prior to 2004, were crystal controlled. 


In 2017, when ICM announced their closing, Tom and I were 
discussing options. With Tom’s big installed base of thousands 
of his TV transmitters, he needed somewhere to refer hams 
to get crystals for them. 


CQ-DATV 84 - June 2020 


I mentioned Programmable Crystal Oscillators (PXO) as an 
option. At the time, we agreed that I would investigate their 
possibility for use in Tom’s TV transmitters. I purchased some 
Epson PXOs for experimenting, but found they did not work 
well in PCE transmitters. They had spurs in their spectrum 
which caused horizontal tearing of the TV picture. Thus, we 
lost interest and dropped the project. 


Most recently, in the BATVC newsletter (issues #33 & 38), we 
had two articles from hams about using PXOs in PCE 
transmitters. The hams were Dave Pelaez, AH2AR, Dayton, 
Ohio and John Gebuhr, WBOCMC, Omaha, Nebraska. 


This revived Tom, W6ORG'‘s interest in pursuing using PXOs 
as replacement crystals in his TV transmitters. So, as a 
result, Tom, Dave, John and I have been having four way, e- 
mail conversations on the topic. 


John and I in particular have been evaluating several PXO 
models and comparing results. We evaluated several models 
from Epson and found them to be unsatisfactory for various 
reasons. The Epson models evaluated were the models: SG- 
8003, SG-8002 and the SG-8101. 


Finally John found a “winner” from the company Silicon Labs. 
It was their model 510CBA. Figs. 1 & 2 show the 
measurements of the phase noise of the various PXOs and for 
comparison an HC-50/U, 5th overtone crystal. They were all 
measured in the same oscillator circuit shown in Fig. 3. 


This oscillator circuit is similar to those found in the PC 
Electronics AM-TV transmitters. The 510CBA’s phase noise is 
almost a perfect replica of that measured from the crystal. 
The only difference noted is very tiny spurs at + 425 kHz that 
are -80 dBc. 


The issues with the Epson PXOs were related to 
unsatisfactory phase noise and spurs. 
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When they were used as a crystal replacement in Tom’s 
70cm, ATV transmitter, they created various undesirable 
artifacts in the resultant TV picture. The SG-8003 caused 
horizontal tearing. The SG-8101 caused background white 
noise, thus a P3 picture. The least objectionable was the SG- 
8002, but it still introduced some residual noise in the TV 
image, resulting in a P4 picture. The TV picture using the 
510CBA was P5 and identical to using a crystal in the 
oscillator. 


The result is our conclusion that the Silicon Labs 510CBA, 
PXO can work as a Suitable replacement crystal in PC 
Electronics, AM-TV transmitters. Thus, KH6HTV VIDEO has 
agreed to help Tom by building and selling these to ATV hams 
for their PCE transmitters at a price of $20 each, including 
postage. 


Fig. 4 Shows a typical crystal and the new KH6HTV Video PXO 
replacement using the Silicon Logic 510, PXO. Fig. 5 is the 
schematic diagram. 


The SL 510, PXO, U2, is a CMOS circuit requiring +3.3Vdc. 
U1 is the 3.3V voltage regulator. This PXO is intended to be 
directly plugged into an existing crystal socket in a crystal 
oscillator circuit. The PXO pc board is provided with 0.04” dia. 
pins to match those of an HC-50/U crystal package. All 
connections on the board are labeled. Care must however be 
exercised as one pin is a DC ground pin and it must be 
plugged into the appropriate pin in the oscillator circuit. 
Another requirement is that DC power must be supplied to 
the PXO. 


A solder pad is provided on the top right hand corner. Fig. 4 
shows a DC power wire attached to this pad. DC voltages 
from +8 to +15Vdc may be applied. There is another solder 
tab labeled as OE, for Output Enable. This is a logic input to 
U2. Normally it is not used and is left open. U2 has an 
internal, pull-up resistor on OE. 
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Baofeng GT-3TP Review 


Written by John Hudson G3RFL 


eid 


While under lockdown I thought I would evaluate my latest 
purchase the Baofeng GT-3TP transceiver is that’s the right 
word or perhaps walkie talkie is the correct term I don’t know 
where the crossover point is as we are able to pack so much 
into a such a small space these days, the line between the 
two technologies might be in need of being redrawn. 


It is true it is hand-held, so let us go with that it, is also multi 
band 2m and 70 CMS but will also cover FM radio, Aircraft 
and Marine, channels. As sold the unit is CE marked so is 
complies with Uk rules and is FCC marked too. Not being in 
possession of a Maritime VHF license or its Aeronautical 
equivalent I did not explore if it could be programmed to 
transmit in these bands. The rules are different to amateur 
radio, EG Maritime Channel 0 is reserved for the coast guard 
and RNLI and should not be available on CE kit unless you re 
a member of the Auxiliary Coast Guard and as such have 
permission to use channel 0. 
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I know Trevor has a Maritime VHF license so if you want that 
side reviewing you know who to ask. 


Problem 1 is the very small handbook, they always say read 
the small print, well I have to say that is a problem, but I 
found an online version, so I can report I have read the small 
print or at least its large print big brother version. 


Problem 2 who ever wrote the book did not have English as 
their first language, I suspect it comes along way down the 
list, or it’s a computer language conversion, we may have all 
wrestled with one of these at one time or another. 


The menus are the usual multi-language and in order to find 
the one you want in my case English you have to understand 
the start up language, but now much the wiser I can reveal 
Option 14 is language then 1 is English 2 is Chinese 3 is 
none.The Unit comes with an external mic/earpiece, a battery 
charging cradle and a whip aerial. 


A lead to charge the internal battery from a car cigar lighter 
(why do they always call them that it conjures up vision of 
Winston Churchill) and a mains wall wart power supply, you 
know the kind that does not fit a UK plug socket, like most 
electric shaver use. 


Everyone has an adapter somewhere in the house, unless 
they have stopped shaving or use the barber of Savile kit and 
a leather strap to sharpen it. 

A belt fixing clip and strap that I thought well worth the 
money. 


It has three power settings of 1, 4 and 8 watts, not bad for a 
hand-held. 


My first port of call was You-Tube and there is a particularly 
helpful video there and I have added the link at the end of 
the article, so you can click watch and learn. 
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BAAOFENG 


GT-3TP Mark Ili Combo 


The only pitfall is the cradle and cigar charger, they are for 
battery charging only, this is specified on the cradle, but 
again in small print. There is built in voltage regulation to 
compensate for car batteries which can deliver anything from 
12v to 15v. This does not supply the demand of the unit 
being used and must be disconnected if you want to use the 
unit, otherwise the purchase of a car fire extinguisher might 
be a useful accessory. 


The unit ‘s channels are all programmable with a programme 
called “Chirp” and it really is surprisingly friendly. Chirp does 
all this programming down the USB connector, the required 

lead does not come with the unit, I have ordered one and am 
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awaiting delivery, but so far have had two handheld to 
handheld QSO’s on the unit. 


Really impressed for an outlay of £30 I really love the unit 
and for £30 less than a good night in the pub (if only) it 
comes as highly recommended, with no hangovers either. My 
thanks to Bob to G1EPL who pointed me at the kit as way of 
passing lockdown and diverting my funds that might have 
been squandered at the local hostelry. 


This YouTube video gives a GT-3TP Baofeng 8 watt review, 
test and programming. 
https://www. youtube.com/watch ?v=4TyZdFbl4jw 
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Write for the CQ-DATV Magazine 


Guidelines 


The single rule for an article is that it must somehow be 
linked to ATV or one of its many derivatives, CCTV, repeaters, 
aerials/dishes etc. 


Write your article in whichever software you choose. I would 
recommend LibreOffice (this is cross platform and free). But 
please spell and grammar-check it! 


Writing 
There is no word limit for articles, but be 


advised that long articles may be split across 
several issues. 


In your article, please indicate where you 
would like a particular image to be placed. 


may require us to move them around a bit. Please do not use 
any formatting in your document. 


Images should be the best resolution possible 
and in PNG format (preferred), or JPG with 
low compression. 


Images can be embedded in the document to 
show their position, but must also be included 
as separate high quality image files. 
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Intellectual property 
Please attribute anyone else involved in the 


“ © “ Oy a 
ky LOR 2n® article and seek their permission for us to 
. publish it. 


Lv Lv LY Copyright remains with you and if anyone 


ys Co) 4 else wishes to reprint any of our copy they 
LO} G G) should seek your permission to do so. 


Language 


BP wertate If your first language is not English, don't 
foowocre HOA ee WOFTY. 


4 / 
TORR We will translate your copy using online 
y AES ' 


translation software and then one of the 
proofreaders will smooth it into English and correct any 
grammatical or spelling errors that these translation services 
sometimes create. 


Please note that we do not pay for articles. CQ-DATV is a free 
magazine and distributed around the world. The library of 
back issues is open to all as a free ATV resource. 


When you are ready to submit your article, please email it to: 
editor@cq-datv.mobi 
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One from the Vault 


Fade to Black 
First published in issue 1 
Written by Trevor Brown 


Seeing John’s repeater logic and the TEA 5114 which he 
assures me are still available, but maybe only from his junk 
drawer reminds of me building a simple fade to black unit, 
using the same video switching chip, I think it only existed on 
a prototype board and several people have added 
improvements to the basic circuit over the years (see CQ-TV 
160 and 157). 


I remember burning the midnight oil on the unit because one 
of my neighbours needed to give a video presentation to a 
football club using of different sections of several VHS tapes. 
These clips needed editing together onto a single tape so 
they could be part of a presentation. 


This would have been easy on a modern NLE editor, but this 
was back in 1989 when things were not quite what they are 
today, the unit was built alongside an audio fader unit, yes 
you have guessed it, a single pot. 


I spliced the unit into a SCART lead so it could be used to 
connect two VHS machines and enable, fading up and fading 
down, when transferring material. 


This helped isolate the required sections when copying 
between the two machines. Couple this with a the pause edit 
that always look terrible on VHS machines, but if you faded 
to black and then paused, cued up the player released the 
pause and faded up, well it looked passable. 
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It worked by using the TEA 5114 as a dual input switcher, 
both paths being connected to the same input source, but 
one via a 100 ohm fader. The switch takes the fader input in 
active picture, but in blanking it takes the non fader path. So 
you can only fade active picture not syncs and colour burst. 


Not sure on the availability of the chips, but once you 
understand the principle, better sync separators and more 
modern vision switching chip are on the market. 


Although I hope you never come home from work to a note 
and two VHS tapes that needed the above work at very little 
notice. 


WELL READ, THE WORLD, OVER 


ces CQ-DATV cee 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 


off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


YIPPEC! T WOKE UD! 


CQ-DATV 


Followed all over the world 


Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 
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Editorial 


Welcome to issue 85 of our electronic ATV magazine. 


Our Facebook group, CQ-DATV, has attracted a lot of requests 
to join over the last few weeks. We normally look at the 
applications and verify they have a genuine interest in ATV or 
video engineering. What has changed is the groups these 
people are members of, the new requests are coming from 
people who are members of upwards of 150 other groups. A 
little unusual but in itself not a problem. Two of the groups in 
particular represent similar interests, the rest are anything 
but and a lot are common to all the requests. 


We cannot help but speculate that there is an app somewhere 
which joins these people up in bulk to sites that they have no 
interest in. We have also had a couple of inappropriate 
content postings that we have removed. The two things may 
or may not be connected. 


Now if you request to join you will be asked to answer one of 
three questions, two for the video engineers and one for the 
radio amateurs. Your written answers will be forwarded, 
along with your application. It helps the team decide if we 
should accept or decline your request. Apologies in advance if 
this is putting new Facebook members off joining our group, 
but it is important we keep the group focused on the content 
we would all like to see. 


We started with multiple choice questions, but in these days 
of google they do not work. So it’s written answers, but if 
people have been joined by a non-discriminatory bulk app 
and CQ-DATV is one of the groups it sends traffic too, then 
fingers crossed this stops it happening. Other groups may 
want to follow suit as the same two related groups keep 
showing up in every one of these strange applications. 
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In this issue of CQ-DATV Jim Andrews KH6HTV explains how 
to measure your ATV receiver's sensitivity. The key to a 
successful measurement is preventing RF leakage from the 
test signal source getting into your receiver except via the 
desired RF path. This is particularly important if you are using 
home constructed test equipment that might radiate RF other 
than via the output connector 


Jeffrey Borinsky thinks television is far too easy. Anyone with 
a smartphone can shoot footage of high technical quality and 
send it, live or recorded, anywhere in the world. Jeffrey goes 
on to explain it was not always that way and looks back on 
the early days of Television Outside Broadcasts and some of 
the kit the Broadcast Engineering Conservation Group are 
restoring. You may have already seen some of the kit in 
mainstream TV and films. After this I am sure you will be 
looking out for it in future. Trevor has commented two of the 
OB trucks in the article, apparently he has worked on them in 
his previous professional life. The production team have long 
had their suspicions of how long Trevor has been in 
Television. 


Ed Joy KOJOY has come up with a new 23cm antenna. This is 
a modification of a 2.4GHz, BBQ grill, parabolic dish antenna 
normally for on 1.25 GHz (23cm band). They typically sell in 
the $60 range from many different vendors. Ed has kept the 
BBQ grill parabolic reflector intact but modified the dipole 
feed element to work on 23cms. 


Trevor and Mike have written another column on the GVG 
mixer conversion and this one explains the history behind as 
to why they started the project and then goes on to 
investigating implementing control of the faders and mixer 
pots in Vmix. Even if you don’t have a GVG panel there is a 
simple programme in Annex BASIC that will let you test the 
I2C interface using just the ESP and Arduino micros. If you 
are spinning your wheels looking for panel this might be 
something to get working in the meantime. 
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One from the Vault is where we look back at some of the 
projects that were featured in early editions of CQ-DATV but 
due to the extended Grass Valley article and not wanting to 
split the article from Jeffrey Borinsky into two parts, we have 
made an editorial decision to omit it from this edition. 


On behalf of the locked down CQ-DATV production team, sit 
back and enjoy this issue of CQ-DATV and remember 
electronic magazines are 100% free of Covid 19. 


Facebook 


Trevor and I have had several conversatuons about Facebook. 


As you can see from the above, Trevor is a keen fan whereas 
I am not. I find it both sad and worrying that so many people 
get their news fro unregulated sites like Facebook, hence you 
get people setting fire to 5G cell towers because some idiot 
on Facebook says that 5G waves caused covid 19. 


I will never join as I prefer not to have mine and my friends 
personal details hoovered up and sold by the Zuckerberg 
money making machine. However, you may disagree, it is a 
matter of personal choice, but don’t say that you have not 
been warned! IP. 


Refs. 
Criticism of Facebook https://tinyurl.com/ctmvnhp 


F.T.C. Documents Show Extent of Rage Over Facebook 
Complaints Attps://tinyurl.com/ycy6t32b 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 
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Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 
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News and World Round-up 


EM Field Exposure 


= On the 21 February 2020 Ofcom 
| C N | R P) launched a Consultation on EM Field 
a exposure —Proposed Measures to 
INTERNATIONAL COMMISSIOM OA =~ Require Compliance with International 
NOM-HORILIING RADIAFION PROTECTION = Guidelines for Limiting Exposure to 


Electromagnetic Fields. Our own response below was 
submitted on 5 June, ahead of the Ofcom 12 June deadline. 


In summary, the RSGB appreciates the need for the ICNIRP 
guidelines but cannot support the proposals from Ofcom that 
are onerous. It is felt that the proposals could result in double 
regulation and are not proportionate to the risk. 


Instead, the RSGB recommends a more appropriate change 
to the existing amateur licence conditions referencing the 
2020 ICNIRP Guidelines. The RSGB will also prepare its own 
guidance and training to help amateurs follow these ICNIRP 
guidelines. 


Ofcom EMF-Consultation: RSGGB Response 
https://tinyurl.com/y8d3djdr (16-page PDF, 5-Jun-2020) 


Source: /https://tinyurl.com/yastv6h7 


Radio contest day: Old Mode and IARU Reg. 1 
ATV 


Giorgio de Luca IU3IOU reports. 


Today was a day spent in the mountains for two radio 
contests: it is the Old Mode 10-24 GHz 2020 Contest and the 
IARU Reg. 1 ATV Contest. This morning we went up to Monte 
Tomba - Malga Doch , locator JNSSWV io ( Giorgio IU3IOU ), 
Davide IU3CLX and Mario I3EME. 
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Together we worked to prepare the station paying particular 
attention to the ATV Contest in the 23 cm TX / RX band. After 
the installation, we dedicated ourselves to the participation of 
the 10-24 GHz 2020 Old Mode Contest and we started 
moving to carry out connection tests with 24 GHz equipment 
with 4 mW and 5 mW gunn diodes and horn antennas with 
gain of 30 db. The tests led us to create valid radio links for 
the Old Mode Contest between the three operators IU3IOU, 
IU3CLX and IQ3QR / P, activated by ISEME while returning 
home , covering a distance of about 8 km. 


I ( Giorgio IU3IOU ) and Davide IU3CLX remained, we 
refreshed ourselves with some sandwiches and after lunch we 
dedicated ourselves to the second contest of the day 
dedicated to ATV, using the name IQ3QR. Initially we were 
not very optimistic being the first time in transmission in ATV 
and mostly in an international contest. 
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The first connection we could not log because we received the 
correspondent’s signal but he did not receive ours, and this 
did not help the spirits. But over time and sharpening the 
weapons a bit, the connections have improved, giving us the 
opportunity to experience the transmission in ATV , the 
difficulties of the 23 cm band, the need for precision in 
pointing the antennas. 


A beautiful day dedicated to radio and experimentation. 
73 de Giorgio IU3IOU 
(Google translation from Italian) 


Source: /https://tinyurl.com/y82xakcc 
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ATV Italia (Amateur Television) 
From Claudio Marega 


The way to do contests! 


Source: /https://tinyurl.com/yce2xktj 
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Measuring ATV Receiver Sensitivity & 


Received Signal Strength 


Written by Jim Andrews, KH6HTV 
Reprinted from Boulder Amateur Television Club TV 
Repeater’s REPEATER June, 2020 


How to measure your ATV receiver’s sensitivity? The key to a 
successful measurement is preventing rf leakage from the 
test signal source getting into your receiver, except via the 
desired rf path. RF Signal Generators from companies such as 
HP, Agilent, Rhode & Swartz, etc. are extremely well designed 
with multiple layers of rf shielding to prevent any radiation 
leaking out from the box, except via the rf output connector. 
With such an rf generator, it is ok for it to be sitting on the 
same test bench as the receiver to be tested. For our ATV 
gear, we don’t have such suitable TV test signal generators. 


We instead will be using our own ATV transmitters, or 
exciters as our test signal source. Our ATV transmitters do 
not have the same level of rf shielding in them that is found 
in professional test equipment. 


Sa@dB 


Video S.8 GHZ) .sogpm 3648 
FM-TY -SLdBm 
Source V_ > > 
| a) 6X 


RG-58 coax 
Attenuator S@ ft. LdB & 1@dB Step 
Attenuator 


8-694B = Eqpt. on Test Bench 


located in seperate room 


The above block diagram is how I do it. For my example, I 
am measuring the sensitivity of a 5.8 GHz, FM-TV receiver 
and it’s associated video monitor. I physically remove my ATV 
test signal generator from my ham shack. I place it in 
another room and then run a long coax cable from there back 
to my test bench. I am thus relying upon the radiation path 
loss to severely attenuate any rf leakage from my signal 
source. 
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RC832 


5. 8GAV Receiver 
High Sensitivity 


@ au 


5.8GHz, FM-TV Receiver & Transmitter 


For accurate measurements of sensitivity, one needs to 
calibrate all of the components in the rf signal path. I first 
measured the rf output of the TS832 transmitter using my 
HP-432A RF Power Meter. It put out +28.8dBm. I then 
measured the loss in the 50 ft. run of RG-58/U, SMA, coax 
cable. I used my Wiltron 5447A, 1OMHz - 20GHz scalar 
network analyzer. At the operating frequency of 5.685 GHz, 
the loss was -49.7 dB. I put a high quality, DC-18GHz, SMA, 
30dB attenuator on the output of the transmitter. 


Thus the signal arriving at my test bench at the end of the 50 
ft. cable was about -51dBm. To adjust the rf signal level into 
the RC832 receiver under test, I used a Weinschel, DC- 
18GHz, SMA, rotary step attenuator. It has 1dB and 10dB 
steps for a total attenuation of 0 to 69cB. 
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I have used this same basic setup to measure ATV receivers 
on the 70cm, 23cm, 13cm, and 5cm bands. I have used it for 
VUSB-TV, FM-TV and DVB-T receivers. It is how I arrived at 
the plot (above right) of picture quality, P units, vs. RF input 
power. Note: for VUSB-TV, do not use a conventional power 
meter. You need to measure the peak-envelope-power. 
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DTV vs Analog TV 


DVB-T QPSK 


-110 -98 -78 -58 
Receiver Input Power (¢ dBm > 


This can be done best with a spectrum analyzer. For a 
discussion of P units, see AN-5a, “P5 - TV Signal Quality 
Reporting” at hAttps://tinyurl.com/ybr4j85m 


So, what were the results for the RS-832 receiver ? It was 
quite sensitive, coming in at about -101dBm for a P1 picture. 
It actually depended somewhat also on which video monitor I 
used with it. I tested it with two older, CRT TVs and three, 
newer, small, flat screen monitors. Two of the flat screen 
monitors had built-in, blue screen, video squelches. These 
were the results: 

1. Toshiba 14”, CRT TV receiver/monitor (last of the breed): 

P1 = -101dBm, P2 (color threshold) = -99dBm 


2. JVC, 5”, CRT, color studio monitor: P1 = -101dBm, P3+ 
(color threshold) = -92dBm 

3. Unknown brand, 7” flat screen monitor, 12Vdc, no blue 
screen, video squelch: P1 = -101dBm, P3 (color threshold) = 
-93dBm 
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4. Haier, 7” flat screen TV receiver / monitor, 12Vdc, includes 
internal battery & video squelch: Video Squelch turn-on 
threshold = P2 (color) = -100dBm 


5. Unknown brand, 7” 1080P monitor with HDMI, composite, 
& VGA inputs, 12Vdc, plus video squelch: Video Squelch turn- 
on threshold = P1/P2 (color) = -100dBm 


9.8 GHz 


Step 
Attenuator 


ANTENNA 


The measured receiver sensitivity results can then be used 
for in the field measurements of received signal strength. 


Simply insert your step attenuator between the antenna and 
the receive input. It is especially easy, and more accurate, if 
you use a video monitor with a calibrated, built-in video 
squelch. Simply crank in attenuation until you reach the video 
squelch threshold. For example, the threshold of the two 
monitors tested above was -100dBm. 


If as with Don’s (NOYE) field test reported earlier, he found he 
had a 36dB margin, then his received signal strength was 
-100dBm + 36dB = -64dBm. 


____ 5 


-DA 


Also available to read on ISSUU 
https://issuu.com/cq-datv/docs 
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Model PXO-xxx 
PROGRAMMABLE 
XTAL OSCILLATOR 


The NEW KH6HTV VIDEO Model PXO-xxx is a 
Programmable Crystal Oscillator. With the demise of 
International Crystal, it has become very difficult for radio 
amateurs to obtain replacement crystals for older equipment. 
To assist in solving this problem, we are offering to supply 
HC-50/U type oscillators which can often be used in place of 9% 
the original crystal. We will stock oscillators for the PC 
Electronics, 7Ocm, AM-TV transmitters for standard TV 
frequencies ( www.hamtv.com ) The price is $20 each, . 
including 1st class postage. The price for any other frequencies is $30 each. When ordering, 
please specify: desired oscillator frequency. The frequency is programmed by the factory. It 
can not be reprogrammed by the user. 


The PXO is a CMOS oscillator running from 3.3V. It includes an on board 3.3Vdc regulator. 
One of the "xtal" pins, labeled Gnd, goes to ground. The other "xtal" pin, labeled RF, is the ac 
coupled RF output. Solder a wire to the pad labeled DC. This wire must be attached to a dc 
power source of +6 to +15Vdc. In the PCE transmitter, the two channel crystal relay provides 
the ground circuit, thus disabling the power to the unused PXO. For additional details, see 
Application Note, AN-56a. 


Stock Oscillators are available for the following frequencies for use in PC Electronics, 70cm, 
TV Transmitters. Note: the PCE transmitter output is a 4 X multiplier of the crystal or PXO 
frequency. 


PXO Frequency == 70cmfFrequency = TV Channel 


Dt 
LS4148 


105.5125 MHz 421.250 MHz 57 
106.5625 MHz 426.250 MHz 
106.8125 MHz 427.250 MHz 58 
108.3125 MHz 433.250 MHz 59 
108.5000 MHz 434.000 MHz 
109.8125 MHz 439.250 MHz 60 


L@@pF 


PXO-XXX specs. revision 1.0, 4 May 2020 


KH6HTV-VIDEO 


www.kh6htv.com 
Boulder, Colorado, USA 


e-mail: kh6htv@arrl.net 


HC-Sa-u 


xtal pins 
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Television Is Far Too Hard 


Written by Jeffrey Borinsky, Honorary Treasurer, 
Broadcast Engineering Conservation Group 


Television is far too easy now. Anyone with a smartphone can 
shoot footage of high technical quality and send it, live or 
recorded, anywhere in the world. But it wasn’t always so. It 
was hard for the professionals so how was it even possible for 
amateurs? The great pioneers of a generation now almost 
gone, Mike Cox, John Ware, Grant Dixon to name but three, 
managed to get hold of kit and improvise. Amateur TV in the 
UK was formally established by these pioneers in 1949. Just 
four years later the professionals showed why television 
would become so vital. 


So let’s wind the clock back almost 70 years. 
In The Sight of All The People 


Then the Queen arising out of her Chair, supported as before, 
the Sword of State being carried before her, shall go to the 
Altar, and make her solemn Oath in the sight of all the people 
to observe the premisses. 


On 2 June 1953 Queen Elizabeth II was crowned. Thanks to 
the largest ever outside broadcast (OB) in the UK, 75% of 
people in the UK saw her coronation live on TV; more than 
had ever seen a British monarch being crowned before. 

The Queen’s coronation marked British television’s coming of 
age. 
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Against the wishes of her advisers, the young monarch 
herself insisted on having cameras in Westminster Abbey. 
What’s less well Known is that the very first British OB had 
been at the coronation of her father, George VI. This was in 
1937, not long after the start of the world’s first regular high 
definition TV service, at a time when high definition meant 
405 lines. Just three cameras and a single OB truck near 
Hyde Park Corner allowed viewers a glimpse of the royal 
procession. 


Vivat Regina! 


At the 1953 coronation, Hubert Parry’s 1902 setting of the 
coronation anthem I was glad was sung by the Westminster 
School choristers, complete with the cry: Vivat Regina! It was 
therefore only fitting that the project to re-create a 


Vivat in London 


Page 9 


There are no surviving examples of 1950s BBC television 
outside broadcast units, despite the ‘50s being such an 
important decade for the new medium of TV. Project Vivat 
has remedied that by re-creating a representative operational 
unit. 


It is based on a very similar early 1960s vehicle, fitted out 
with original early 1950s equipment. The vehicle is 390 EXH, 
originally the BBC’s MCR23 (Mobile Control Room). 


Before it reached us, Vivat was languishing as a redundant 
and derelict mobile classroom. 


After much work by BECG members, paid for by them 
personally, it now looks splendid in the original dark-green 
BBC livery. Most of the monitors and other equipment have 
now been installed. 


Marconi 1950s 
publicity images 


CQ-DATV 85 - July 2020 Page 10 


own 


Vivat on set for “The Crown” with Paul Marshall 
playing a cameraman 


The cameras and associated equipment are Marconi Mk II 
and Mk III series, the models used at the coronation. Final 
wiring remains to be done. The BECG would like to thank 
Bryant Unlimited which has sponsored the project with 
donations of cable and connectors. 


Vivat has been used as a prop in several productions, most 
notably for a scene at Churchill’s funeral in The Crown. Paul 
Marshall is a very good vintage cameraman! 


Yorkshire / Tyne Tees NUB 327F 


ITV used to be a collection of regional companies that were 
friendly rivals, each with its own identity and traditions. So 
why the curious split personality? This truck was built for the 
newly formed Yorkshire TV in 1968. 
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Vivat in BBC service as 
MCR23 


= 


Ce: 


Yorkshire/Tyne Tees as found at Harefield 


After various adventures it is now in the BECG, but with Tyne 
Tees colours. How did that happen? 


Built by Marconi on a Bedford chassis, it was one of the 
“Yorkshire Twins” that opened the service in 1968 (literally, as 
the studios were not finished!). Later it was sold to the 
Central Electricity Generating Board (CEGB) as a production 
vehicle for training videos, and then acquired by Harefield 
Hospital Television, where we first set eyes on it. Fast forward 
twenty years to 2001 and it was decaying so we agreed to 
purchase it and preserve it. 


We collected it in January 2001. It still had lots of equipment 
fitted, both original and additional. It was covered in moss 
and hadn’t been started for ten years, but a pressure washer, 
some new hoses, fluids, diesel, batteries and a large “battery 
boiler” coaxed it back to life and we drove away. A split 
coolant hose was the only incident on the way back to base. 
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Yorkshire/Tyne Tees in original Yorkshire livery 


After a good clean out we started to refit and repair. We fitted 
a mixture of cameras and control gear to make a sort of 
chameleon rather than a strict preservation. 


Things were pushed along by a request for the truck to 
appear in the 2003 Christmas special of The Royal filmed in 
Scarborough, which was Tyne Tees country. A quick paint job 
and some decals supplied by the production company 
transformed the old Yorkshire truck into Tyne Tees TV OB unit 
3 and that is how it has stayed ever since. It has 
subsequently had a new high-quality respray. 


Out and About 


Many CQ-DATV readers will be familiar with this truck. 
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Amongst many outings it has been to a Marconi reunion in 
Chelmsford where it received a very warm welcome. Pictures 
from the truck went out live on Anglia TV news. 


In 2006, there was a special event at Alexandra Palace in 
North London to celebrate the 70th anniversary of the start of 
the BBC television service. We used the truck to make a 
programme using vintage technology — two Marconi Mk IV 
cameras and one Marconi Mk V camera cabled back to the 
truck, which was parked on the terrace outside the studios. 


We had several working 405-line sets supplied by enthusiasts 


to display the programme live in the old transmitter hall and 
it was also carried by a local amateur television repeater. 
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Besides having a dual personality, several types of equipment 
are fitted so it can be used as a technology exhibition. 
Monochrome cameras are Marconi Mk IV and Mk V using 4.5” 
image orthicon tubes. Colour cameras are Marconi Mk VIII 
Plumbicon. 


While many early TV performances came from the studios at 
Alexandra Palace, there were also exciting events elsewhere. 


After that first OB in 1937, the BBC covered numerous events 
outside the studio. 


Page 13 


The football authorities worried that TV would reduce their 
crowds at matches, but tennis and boxing had no such 
qualms; Wimbledon was a regular OB fixture. The BBC used 
all its limited OB resources for the 1948 “austerity” Olympics. 
And some OBs literally worked “in the field” as this photo 
from 1954 shows. The camera is a Marconi Mk II image 
orthicon; a Pye D16T receiver is being used as a monitor. 


It’s Friday 15th November 2019 at Birmingham City 
University and Southern TV is live on ITV News. The occasion 
was the 50th anniversary of colour on BBC1 and ITV, and this 
was no fantasy. A 1968 vintage outside broadcast truck and 
cameras were live on air for the first time in over 25 years. 
Martin was camera operator, Richard vision mixing and Paul 
on racks. Phil, Dave and I had fingers firmly crossed, hoping 
that nothing would go wrong. 


The six of us are the founding trustees of the Broadcast 
Engineering Conversation Group (BECG), a newly formed 
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charity dedicated to restoring TV’s past for the future. The 
event celebrating the 50th anniversary was organised by 
Kaleidoscope, an organisation that preserves historic TV 
programmes. We were invited to take part because we own 
preserved historic TV equipment in working order. This is part 
of our mission to present television history to the public. 

The ITV reports from the event are on Youtube: 
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Part of a display of vintage cameras and TVs at 
Birmingham City University 


For many years, amateur TV enthusiasts used all kinds of old 
broadcast cameras and other equipment, simply because it 
was all they could afford. Gradually this equipment went from 
necessity to interesting vintage. 


A few people have specialised in this sort of vintage kit, and 
six of us have formed the BECG. 


Our large collection of equipment includes several outside 
broadcast trucks. 
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As with Yorkshire/Tyne Tees, many CQ-DATV subscribers will 
have seen Big Bertha, as she’s affectionately known, at 
events. We rescued her from Meridian TV's car park in 1995. 
At that time the truck was just a shell with few original 
fitments and was painted in TVS silver. After a five-year 
programme of repair and refitting, she made her debut at the 
Newark Vehicle show in 2000 and was featured in Bus and 
Coach magazine. 


Southern TV bought OOW 999G in 1968 as a bare chassis 
Bedford VAL 70. The outer coachwork is all fibreglass; this 
was a requirement as a lot of work would be done next to the 
sea. The electronics fit was done in-house by Southern TV 
engineers with help from the Marconi Company. 
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This gives the unit a uniquely home-made feel in comparison 
to others in their fleet. 


Originally fitted out with monochrome cameras, she was 
quickly converted to colour operation using four Marconi Mk 
VII cameras and was used at the Investiture of Prince Charles 
at Caernarfon Castle in 1969, as was every other colour OB 
truck at the time. 


When Southern TV lost its franchise in the 1982 ITV re- 
organisation, the truck passed to TVS which continued to use 
the truck throughout its reign, refitting it several times. 

After the ITV franchise changed again, this time from TVS to 
Meridian, the truck was abandoned in a car park at Northam 
Studios. 


After a little loving care, and some new diesel, lubricants and 
coolant, we drove it away to start its new life in preservation. 
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In Preservation 


Southern has been shown in public many times. Before it 
went live on air in Birmingham, other events included 10 
years at the Lincoln Steam and Vintage Show, several BATC 
conventions and an appearance at the Sandtoft Trolleybus 
Museum. In 2008 we drove Big Bertha all the way back to 
Southampton and parked her outside the Rose Bowl for the 
celebration of 50 years of ITV in the south. 


Equipment 


We have tried to restore her to the original colour fit-out 
using equipment of the original type where possible. Some 
original fitments have survived, including power, some 
woodwork, air conditioning, racks and audio patching. 

The colour cameras can be up to four Marconi Mk VII. 
Monochrome monitors are Pye. The Barco colour monitors are 
not 100% authentic but are much more reliable than the 
originals. Most of the other equipment is by Marconi. 


ABC-Thames GNF 951E 


Our latest acquisition has a long and interesting history, 
taking it from ABC to Thames to Sony. It finally became a 
mobile home before we acquired it. 


History 


After the Football World Cup was awarded to the UK in 1966, 
ABC Television ordered three new Outside Broadcast trucks. 
These trucks were state of the art, incorporating a number of 
firsts: 

- All-transistor equipment 

- Longitudinal layout (the operators face sideways, not 
forwards) 

- Separate operational compartments for sound, production 
and engineering. 
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ABC-Thames as found 


The trucks were built on Bedford VAL-14 chassis, fitted out by 
Marconi and supplied to operate with up to six Marconi Mk V 
image orthicon monochrome cameras. 


Following the ITV franchise changes in 1968, these trucks 
were transferred to Thames Television which kept GNF951E 
and converted it to colour, using Marconi Mk VII cameras. The 
unit remained in service for over 10 years before being sold 
to Sony, which used it as an HDTV (High Definition in the 
modern sense of 1000+ lines) demonstration unit. During 
this period the truck spent some time in Italy making 
pioneering HD programmes. 


A new owner in 1992 used it for several purposes including as 
a mobile home, an art gallery and a costume store. 
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ABC-Thames in service with Thames TV 


BECG acquired the unit in 2018, with a view to restoring it as 
an outside broadcast unit. The vehicle is in good running 
order and the bodywork has little rust. 


Apart from the air conditioners and some 19” rackmounts, 
very few original fitments survive. We plan to equip the truck 
with Marconi Mk V image orthicon and Marconi Mk VII 
Plumbicon cameras, giving the unit both monochrome and 
colour capability. 


So far, we have stripped out the mobile-home interior. 


Further restoration will have to wait for money and effort to 
become available. 
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Left: Jeffrey working on stripping out ABC-Tha 
Right: ABC-Thames interior as found 


>» 


do we do now? 
Right: Martin has the 


grinder. 


Left: Paul and Dave: We’ve 
found this false floor. 


What 


answer! Use the angle 
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We are a small association of qualified, experienced and 
motivated professionals dedicated to the survival and 
interpretation of television history. We have come together to 
put elements that individuals have collected into the BECG. 
Whilst we are currently privately funded, this has not been a 
bar to achieving many successes in this field. We are now a 
registered charity. 


We have many cameras, monitors, video tape recorders and 
all the less visible paraphernalia that are needed to make TV 
programmes. The biggest and most visible parts of our 
equipment are four outside broadcast trucks; they are the 
main feature of this article. 


Promoting and demonstrating vintage television is the main 
purpose of the group. 


This article was written by Jeffrey Borinsky, Treasurer and 
founding trustee of the BECG. Much of the information was 
contributed by fellow founding trustees: 


e Dr Paul Marshall (Chairman) 

e Dave Hill (Secretary & Webmaster) 
e Martin Pritchard 

e Richard Harris 

e Phil Nott 


Credits 


Editorial assistance: Ruth Slavid: ruthslavid@gmail.com 
Photos: BECG members and Ruth Slavid 


The BEGG is a registered Charitable Incorporated 
Organisation (CIO), number 1189469. 


The BEGG is financed entirely by the founders and by private 
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donations. If you would like to learn more about us, or help 


us in any way please email at: contactus@becg.org.uk 


More information on the trucks, their equipment and other 


BECG activities can be found at: www.becg.tv 


Much of the equipment shown in this article is available to 


hire for film and TV production. 


So | bought a new transceiver 


and she asked... 


= | 


“Are you going to sell any 
your old ones?” 


of 
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Grass Valley Mixer Conversions - Part 18 


Written by Trevor Brown G8CJIS and Mike Stevens 
G7GTN 


Every now and again the odd email 
floods in with questions, along with 
S questions asked on social media. It 
is interesting to see that this 

= project has sparked off some 
interest. As far as I know the only 
GVG 100 panel equipped with the 
CQ-DATV 68 hardware interface and running GVG 15 
software is on my desk. 


There is a counter on the software download site that records 
when every project support programme is downloaded and, 
at the time of writing, the GVG 15 package has been 
downloaded 25 times. Does that mean that there are 25 of 
these panels that have been or are being adapted? Well I am 
sure that is not the case! 


The downloads must include the curious that just want to 
look at the code, the people that collect these things with the 
intention of getting around to securing a panel and adapting 
it at some time in the future, but then maybe, just maybe, 
one or two others that have started and may even have 
finished and have a working panel, but prefer keeping 
information of their progress to themselves. 


I am sure if we could source some panels and adapt them or 
even market the PCB, preferably populated with its 
connectors and a wall wart power supply, there would be 
more. CQ-DATV is a platform for discussion and help for 
those that want to develop and build their own projects, not 
an Amazon for ready to switch on kits. 


Why did I start the project? You might well ask. 
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Several years ago another ham, Peter Blakebrough G3PYB, 
(who sadly is no longer with us) cobbled some kit together 
and started recording and live streaming various ATV and 
associated lectures on the internet. The technology was here, 
and this was an excellent use of it. 


The first lectures were streamed from a Microwave Round 
Table meeting followed by the AMSAT colloquiums. His 
production switching kit was home constructed on Veroboard 
and he used two professional TV cameras that were old and 
insensitive and past their best, but would genlock together so 
that the simple Veroboard switcher could cut and mix 
between them. 


There were problems and the genlock packed up during one 
of his transmissions leaving only the backup recordings. 
These suffered from the non-sync cuts, which resulted in 
plops, black holes, and loss of lip sync on the recording at 
every cut. Peter carried on recording and sent me the tapes 
to see if anything could be salvaged for the download site. 


This was long slow tedious work, most of it through the night. 
During the process I received frequent phone calls asking for 
progress reports. The bad cuts were edited out, the sound 
was moved to restore lip sync and the holes filled by 
stretching some of the material. It was a rescue mission not 
an edit. 


One by one I got the programmes in a watchable format to 
the download site. This streaming of lectures was a new 
world and one that helped bring the amateur community 
together. The live streaming had more appeal than the 
downloads, particularly when another ham, Chris Smith 
G1FEF the father of the streaming and download site, added 
two-way text. You could not only watch, but questions could 
be asked by the viewers and answered as a live Q&A session 
at the end of the lectures. 
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What Peter had started had legs, just needed better kit. 
Genlock was necessary to synchronise the cameras on Peters 
original Veroboard mixer, its old technology and locks you 
into dated insensitive cameras. The modern approach is field 
synchronisers EG a memory store that can delay one source 
to bring it into synchronisation with another. The technology 
is built into modern mixers and was the way forward. 


The first one we used was the Datavideo SE500. This was a 
four input PAL mixer, with the four inputs displayed as a quad 
split on a single monitor. It was the bottom end of the 
synchronising mixers, but with a couple of LCD screens you 
see the cameras and make production decisions and see what 
you were transmitting without humping colour monitors 
along. It opened the door to multi-camera recordings and live 
streaming with non-genlock cameras. 


THE DATAVIDEO SE 500 synchronising mixer 


The modern cameras in turn opened the door to wide screen, 
they were sensitive, reliable, and most of all lightweight. 
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These events were still a cable rigging nightmare and the 
solution was to build the kit into a pre-wired case along with 
the LCD monitors, caption generators and a third device that 
could bring any overhead projector up as a video source (ok 
until laser pointers arrived). 


By a case I mean a 14U rack box that would not quite fit in 
the average car boot! This was only going to be a stopgap 
measure while something better could be sorted. It was all in 
PAL and nevertheless covered itself in glory for its first outing 
which was the E.M.E. meeting in Cambridge. 


The ultimate solution would be something that was digital not 
PAL, retained the picture in picture view of the camera’s, 
made its own back recording, did not require a 14U case and 
was affordable so other groups could take up the challenge of 
live streaming. 


The recording direct to disc was a must, so any editing for 
the download and archive site would not involve digitising the 
tapes. A computer was necessary for the streaming and if it 
could also double as a recorder so much the better. My ideal 
model was always to be able to sit in front of the GVG panel 
and mix the cameras, add the straplines with camera ops that 
could contribute by having cue lights and communications. 


As I said in the last issue, I had used a GVG 100 mixer on air 
for an ITV transmission of a Music Box TV show with 6 million 
viewers. No, I did not take the kit with me when T left ITV, 
but with the passage of time they are now very affordable on 
the surplus market. Just that the performance of the rack 
mounted crate is dated as it does not synchronise, but the 
panel is still brilliant and has fond memories for a lot of 
people who have used one professionally. It just needed a 
connection to a synchronising mixer, or the old crate would 
lock us into old cameras, large monitors, and a lot of 
humping for streaming an event. 
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The Vmix package is a good start. The streaming PC can mix 
the cameras, play in VT inserts and record the mixer output. 
Lots of hams use the free version, but it is all point and shoot 
using a mouse. Commercial control surfaces are available, 
but like all panels, the cost of professional, back lit buttons 
and T-bars are not cheap and the price is reflected in the cost 
of the control surfaces, but to be able to sit behind a 
professional panel, mix down the cameras and add strap 
lines, lecture titles and start the built in recorder or even ISO 
record ( record each camera or source separately to help ina 
future edit ) was the ultimate aim. 


Yes, I had acquired a panel some time back, it sat in my loft 
and looking into how it works was always on my to-do list. 
Perhaps it took too long for me to get around to it, but I have 
recently been reviewing my “to-do” list, the potential projects 
in my loft, and my age and mortality, so it’s now or never. 


The streaming of lectures is in decline and perhaps some 
better cost effective kit could kick it off, so last year I started 
and in the words of a famous TV presenter “I have started so 
I will finish”, this was back in CQ-DATV 68 when COVID 19 
had never been heard of. 


Initially I just explored the GVG panel with a prototyped 
dongle and some simple BASIC code with an ESP micro. It 
was a Steep learning curve! I am not really a code writer, but 
as all the motivation speaker say “You can’t expect to be at 
new level with an old mindset”. I was a little of a doubting 
Thomas at first so I never revealed my ultimate destination 
until the last issue when we had demonstrated the end 
objective. 


It actually worked or at least a large part of it, due to Mikes 
G7GTN’s MIDI interface. There are still bits to tidy up, but it 
was important to put the project together and get it out there 
so others could follow in our footsteps. The use of BASIC 
code for the ESP should enable the uninitiated to start and 
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follow my work, yes it’s an old language, but one that just 
refuses to go away and keeps reappearing and the Annex 
version is particularly good and worth giving a try. I have 
added lots of comments to the published listing so it can be 
followed and experimented with. Mike being younger and 
brought up in the modern age wrote the interface in C+. 
Again we included the full source code listing in the download 
package. The BASIC runs on the ESP micro and sends I2C 
commands to the Arduino Pro. The Arduino communicates 
with Vmix via the computers USB port. 


SES viix Basic - 23,0,0.51 x64 - last.vnix “af o 


Vmix front Panel 


A Vmix box that could connect two or three cameras through 

HDMI cables, even though they have length limits, might just 
lead to a simple less time consuming rig that could be up and 
running in minutes, but with a professional panel at the heart 
would be a dramatic improvement and something that others 
might want to emulate. All that is needed is a panel, build the 
CQ-DATV 68 interface, download the code and give it a try. 
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Ok I missed off motivation and drive, but that goes without 
saying. CQ-DATV had the space to spare so we launched this 
as a warts and all voyage of discovery rather than finishing it 
and then presenting it as a single completed article. That way 
we thought we had you hanging on waiting for the next 
instalment (well probably not). Since the article was started 
at least three GVG 100 panels have changed hands on eBay 
and I am sure that is not the only source. 


This technology has been called “a TV studio in a box” 
choices were limited, but more technology is evolving. If you 
think back a few years a three camera shoot would have 
required a large custom truck, that in turn needed air-con to 
keep all the power hungry kit cool, a power connection 
beyond a domestic supply, a team of support riggers and 
tweakers also probably a day to get it in place, powered up 
and working. 


Technology is on our side and thankfully there is more than 
one solution. Newtek have the Tricaster, Black Magic have the 
ATEM, neither is cheap, although ATEM have now brought out 
the small ATEM mini which is verging on affordable, but in the 
cut down from its big brother they have missed out the most 
important feature Multiview e.g. the built in picture in picture 
monitors that enable you to see the cameras and make 
production decisions on which to make the next cut. 


Interestingly enough there is an interface for the GVG panel 
to the ATEM. It was developed by Baz Leffler in Australia and 
is marketed as ready built unit. GVG panels with this fitted 
can change hands for around 1000+ GBP (without the ATEM) 
as opposed to 50 to 100 GBP for the raw panels depending 
on condition. 


Hence the decision to engineer our interface to Vmix which 


does have a demo level free software package that will allow 
four video sources to be production switched. 
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If this sounds too good to be true well Vmix is not the easiest 
unit to plug cameras into. It is a software package that needs 
a PC to host it and interface cards to connect in the cameras. 
My PC is a NUC (smaller than 6 CD cases staked up ) it is 
state of the art with a silicon disc and no noisy fans to keep it 
cool, so another step towards portability. The downside is it 
does not accept internal video cards so any interface cards 
would need to be external although it does have USB 3 ports 
and an HDMI port. 


Plugging the family camcorder into the HDMI port does not 
produce a result, would it be that it was that easy. My little 
webcam plugged into the USB port does however deliver a 
result! It is not really TV production friendly in that it has 
autofocus, (sometimes that has a mind of its own) no 
viewfinder and the lens that would not be my choice for TV 
production work. 


Don’t give up! There is SparkoCam a software package that’s 
not expensive and has a drop-down menu for Nikon and 
Canon DSLR cameras, the only Canon camera I have is the 
S95 and although Vmix will recognise SparkoCam, 

Sparkocam will not recognise the S95. If you have a Canon or 
Nikon camera, please download the demo SparkoCam and try 
it and let the production team at the CQ-DATV editorial office 
know how you geton. 


The other news is that due to COVID 19 (yes there is an 
upside) and the increased use of the internet for both 
broadcasters and those of us in isolation under various rules, 
Canon and maybe others have been investigating connecting 
their cameras to computers for use as webcams. 


There is a list of recent mirrorless DSLR’s and Power Shot 


cameras that will work under windows 10, again we can only 
report on what we read on the net. 
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SparkoCam Front Panel 


There are also external third-party adapters for you to try 
such as the Wiistar which again might or might not get you a 
camera connected to Vmix 


EOS DSLR Cameras 
EOS-1D X Mark Il 
EOS-1D X Mark Ill 
EOS SD Mark IV 
EOS SDS 

EOS SDSR 

EOS 6D Mark Ii 
EOS 7D Mark II 
EOS 77D 

EOS 800 

EOS 90D 


EOS Rebel SL2 
EOS Rebel SL3 
EOS Rebel T6 
EOS Rebel T6i 
EOS Rebel T7 
EOS Rebel T7i 
EOS Rebel T100 
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EOS Mirrorless Cameras 
EOS M6 Mark I 

EOS MSO 

EOS M200 


EOSR 
EOS RP 


PowerShot Cameras 
PowerShot GSX Mark II 
PowerShot G7X Mark Ill 
PowerShot SX70 HS 


We promised in the last issue we would look into interfacing 
the T-Bar and analogue pots. This requires a different type of 
MIDI message from the Arduino, the one we have used so far 
for the buttons is “Note On Commands”. This has three parts, 
a channel number a dedicated note number and a velocity. 


This last part is not decoded by Vmix and is only of interest if 
you are interfacing to a musical device. 


For an analogue value of any panel pots we need to send a 
different type of control message called a “Control Change”. 


As the name implies it is a changing value when the T-BAR is 
moved. 


For Vmix mapping control, this value must range from O (no 
movement) to 255 which shows full travel of the fader 
although this might need truncating for driving Vmix. 


The Pro Micro running this is waiting in a loop that is an 
interrupt driven routine waiting to receive the value 76 (as in 
the T-BAR or one of analogue pots). This is only the case for 
note 76 and was implemented on the software in the GVG 15 
download. 
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case 76: // T-BAR FADER 
//note76é(); 
while (Wire.available () > 0) // Still have data? 
{ 
byte b; 
b = Wire.read(); 
#if defined showserial 
Serial.println("RECEIVED NUMBER:"); 
Serial.println(b); 
#endif 
controlChange(1, 5, (byte)b); // Set the value of MIDI CC to I2C Value 
MidiUSB.flush(); 
} 
break; 
case 77: // MASK 
//note77(); 
while (Wire.available () > 0) // Still have data? 
{ 
byte b; 


// Send value to Serial 


Above: The actual C+ code routine part of the GVG 15 Zip 


download 
Below: MIDI control change function 


When the GVG delivers 76 to the Arduino at address 7 it 
issues a MIDI Control Change to Vmix, which then looks for 
the next value and interprets it as analogue data. 


We keep sending 76 and then the next analogue value as a 
data sandwich and in this way, we can convey an analogue 
value one way from our panel to Vmix. We have to tell Vmix 
what to do with it E.G. function and although we included the 
routine for the Arduino in the GVG 15 download, we did not 
include it in the Import set up file for Vmix so you have to 
add it manually as follows. 


Poets a tamoe on tr eytoand ot conmatter 
press GVG button 

when you see this menu 

‘ tat edoteOn CHE 3 Mone 6 Vetacey 4 


press Ok when the 


import button should you want to nore data is shown 


use the download file in the GVG 
Zip download 


evened sacra (eas 


when you are returned to this menu 
select the Function you want to 
be paired with the GVG button here 


SEND AS MIDI 


Vmix Settings 
CONTROL CHANGE 
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Enter the VMIX Setting menu (top right on the front panel) 
Select:- Shortcuts, Add, find (on the add shortcut menu) pop 
up appears (press a button on the keyboard or controller). 


Run the BASIC programme on the ESP (moving Pots) listed 
below and also on the CQ-DATV download site. 


The channel number and note command will be displayed 
(Velocity keeps incrementing - do not worry, ignore it) press 
OK you will be returned to the earlier menu and the setting 
will have been added E.G. Key control MIDIControlChange 
Chanel 2 note 5. 


The function drop down will enable you to browse up an 
analogue function - try Set Master Volume to start with. Save 
and exit the setting menu open the Audio Mixer and with the 
programme running you will see the on-screen Master Audio 
moving up and down. 


If you want to try the front panel cross fader (centre screen 
on the front panel) in settings select edit, then change the 
function only to Set Fader and the BASIC programme Moving 
pots will move that instead. 


3 99 bate Sjpg 
4 SparkoCam Video 


MIDI Settings 
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We only have one analogue channel it’s 76 in the Arduino 
programme that is in the GVG 15 zip download but its enough 
for you to experiment with all you need is the programme 
Moving Pots and that is on the download site and also below 
if cut and paste works from the magazine. There is an 
example video in the CQ-DATV Facebook site. 


i2c.setup 4, 5 

do 

i2c.begin 7 

let i=150 

wlog "Start" 

here: 

let i=i-1 

gosub fader 

wlog "Fader Position", i 
pause 95 

if i <> O then goto here 
there: 

let i=i+1 

gosub fader 

wlog "fader position", i 
pause 95 

if i <> 150 then goto there 
wlog "Finished" 

loop 


fader: ' sub routine 
i2c.begin 7 
i2c.write 76 
i2c.write i 
i2c.end 

return 


Left: Shortcut menu showing MIDICC channel at the 
bottom set for Master Volume 
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Ok, we have made a start on analogue and have produced a 
simple test programme that you can use without a GVG 
panel. You will need the ESP Micro an Arduino pro micro and 
the free ANNEX editor. 


Have fun and we will investigate adding analogue channels to 
the GVG BASIC and further analogue channels to the Arduino 
interface. 

This is not the end nor the beginning of the end, you know 
the rest of the quote, GVG 19 will be in the next issue of CQ- 
DATV. 

Some useful links: 


Wiistar Capture Dongle Grabber Recorder on Amazon 
https://tinyurl.com/y72p3poa 


Sparkocam 
https://tinyurl.com/yah6p5dk 


canon cameras dslr eos webcam utility announcement 
https://tinyurl.com/ycgjroge 


https://www.vmix.com/ 
https://www.vmix.com/help23/ 


annex basic getting-started 
https://tinyurl.com/ycdeoywx 


annex basic home page 
https://tinyurl.com/ybckt6pp 
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Why our websites have been offline for 
so long ... 
# March 6, 2020 from DF3EI 


Now it is back: our AGAF homepage. Our 
server was hacked last fall; the attacker (s) 
use our resources to send mass mails to 
users. These complained to their respective 
providers: which in turn to ours, and as a result our server 
was shut down to avoid further damage. A similar incident 
had also shut down the BATC web server shortly before. 


Due to various circumstances, it took longer for us to 
develop a new server concept that avoids that all services 
(mail, homepage, document management, etc.) stand still 
should there be new attacks in the future. The reappearance 
of our website is an indication that this concept is now being 
put into practice. 


Fortunately, our documents and video library were not 
affected by the attacks; we hope that we can transfer most 
of the content completely to the new server. We did not 
restore the user database because there were many 
attempts to break in. Unfortunately, this means that 
members have to register again on our website. We ask for 
your understanding with the reference to data security. 


We can hope that you will still have some time until 
everything runs as we were used to. All of this takes place in 
our free time and alongside work, family and amateur radio. 


If you have any questions or suggestions, or if you would 
like to help fill these pages with life again, feel free to 
contact me: df3ei (at) gmx (dot) de. 


In this sense, a warm 73 from Vienna, 


Jorg, OE1 AGF 
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Written by Ed Joy, KOJOY 
Reprinted from Boulder Amateur Television Club TV 
Repeater’s REPEATER June, 2020 


Ed has struggled for quite awhile getting a solid signal into 
the ATV repeater. He decided to come up with a new 23cm 
antenna. Considering Ed’s background it was to be. expected 
that Ed would not want to just buy an antenna, but to design 
his own. The result was a modification of a 2.4 GHz, BBQ 
grill, parabolic dish antenna for use instead on 1.25 GHz 
(23cm band). These antennas are rated for 24dBi on 2.4 
GHz. They typically sell in the $60 range from many different 
vendors. Ed left the BBQ grill parabolic reflector intact. He 
modified only the dipole feed element to work on 23cms. 


Antennas have been Ed’s love since teenage years. For many 
years, Ed was a professor in electrical engineering at Georgia 
Tech, specializing in antennas. He is now professor emeritus, 
but he still teaches several times a year short courses on 
antennas and antenna measurements. 


As Ed was working on his modifications of the 2.4 GHz dish, 
he kept us informed via our ATV nets. Each week, Ed gave us 
another antenna lecture on the principles of what he was 
doing. 


Each week, Ed created more new power-point slides to 
illustrate his lectures. Ed has provided me (kh6htv) with a pdf 
copy of his power-point slides to be used here in our ATV 
newsletter. There are 42 slides overall. 


I am selecting a few of his slides to include here in the 
newsletter to describe Ed’s new antenna. If you would like a 
pdf copy of Ed’s complete slides, Ed is willing to send you a 
copy. Just shoot me an e-mail, and I will forward it to Ed. 
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WELL READ, THE WORLD, OVER 


eee CQ-DATV cee 
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This (left) is the original dipole feed for the BBQ grill antenna, 
prior to modification. Ed disassembled it to get at the actual 
dipole element and also the A / 4 choke balun. The next 
photo shows how he modified the choke balun to work on 
23cm band. 


Ad 


Len 


| gthe r 


for Hh MHz 


UM 


Dipole and Coax Choke Balun Located in the Black 
Plastic Box 


Note that the original dipole elements were actually 
extensions of the coax outer shield braid which was flattened 
and then bent at right angles to the coax. The center 
conductor was soldered to one of the dipole elements. Ed 
then soldered brass tabs onto the braid to lower the resonant 
frequency. He made these brass taps too long initially so he 
could latter trim them back to resonance at 23cm. Also note 
that he cut small slots in the plastic box to hold the brass 
tabs in place. The next photo shows more details on the brass 
Dipole Feed Reflector Five Vertical Dipoles in U-Shape tabs. 
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2 Ed Joy, KOJOY 


ined Attaching to Pau Choke Feed Dipole and Seven-Dipole Feed Reflector Vertical 
Balun Plane 

Next Ed turned to computer antenna modeling to design the 

optimum reflector to use with his broadband dipole feed. He 

tried several different designs before deciding that a folded 

reflector using seven strip dipoles was optimum. The above 

plot shows the illumination pattern of the parabolic reflector. 


Ed then fine tuned his antenna for lowest VSWR by trimming 
the dipole brass tabs back and also adjusting the spacing 


Above: Fabricating Broadband Dipole 0.025" Brass ~_ between the feed dipole and the 7 element feed reflector. The 
Below: Filing Fixture Used to Achieve the Final Dipole tuned dipole length which resulted was 11.3 cm. Ed used 
Shape 3/8” dia. fiberglass rods as supports to hold the feed reflector 


in place. 


Ed measured the VSWR with an Anritsu S361E Site Master. 
Resonance was at 1265 MHz with a VSWR of 1.05. The VSWR 
was less than 1.45 over the whole 23cm band from 1240 to 


EdJoy,KOJ0OY- sos = 1300 MHz. 
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2.54 cm Broadband Dipole 


6.0 cm 
* Seven Strip-Dipoles 


11.3 cm Broadband Dipole with 
Seven-Strip-Dipole Reflector 


VSWR <2 (23 cm Band: 1240 - 1300 MHz) 


Edge Illumination of Dish in Vertical Plane = -8.8 dB 
Edge Illumination of Dish in Horizontal Plane = -8.9 dB 
Ed Joy, KOJOY 
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Ed then installed the new antenna on his roof top replacing 
his old Yagi antenna. He was able to compare the 
performance between the two antennas by keying up the 
Boulder ATV repeater, WOBTV, on 23cm and simultaneously 
watching the repeater’s output on 70cm. 


The repeater uses a Hi-Des HV-120, DVB-T receiver. The 
receiver’s on screen display is permanently enabled and 
displays the rf input power (in dBm), signal to noise (in dB), 
frequency/bandwidth and call sign. The rf power meter has 
been found to be quite accurate and linear, but it does have a 
significant offset. 


Thus Ed was directly able to measure relative differences 
accurately to within 1dB. Ed’s new antenna gave him a 
whopping 11dB improvement over his old Yagi. Ed’s computer 
modeling of the antenna predicted it would have a gain of 
19.6 dBiL (L for linear polarization). 


1 bp 


Ed Joy, KOJOY 


= 6-Element_Y 
Reflecte fi 24 3MARz 4 
7.2508; measa 


poretical yaftr increase =— 


weiperoace = 11idB 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


CQ-DATV 


Followed all over the world 
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“Sorry--I’m used to meeting on Skype.” 


Courtesy of Breakthrough Visuals 


Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 


CQ-DATV 85 - July 2020 Page 33 


In this issue 
TV Ka Editorial ae eee 2 
News & World ROUNAUP..sssccccencecnecseenessenenneneneenes 4 


dotMOBI 


Grass Valley Mixer Conversions - Part 19....:.1000: 9 
VK3RTV 2020 - Melbourne Australia July 2020.15 


Hi-Definition, Digital TV in JaPaAn.usssecsseensseneenens 23 
NanoVNa Technical Evaluation. ..cccscccnesenesenensens 25 
Receiving DVB-T ATV Signals ona 

RASPDEGIy Phissseisacevandenrssrestdssessssssnantsevaiaesveessess 29 
Linear Class A, CATV Trunk Amplifiers for 70 cm 
DFIVGFr AINDSiiciscereices dorscaveiaasnarcarsdsrsssessenesseesaias 31 
One from the Vault. cicscsccsscsessesscceeseessccdserssccess 33 
TTOMIACION: eeneen en eseesn case ieee cases cum tee meraesce eer 35 


The CQ-DATV editors gratefully acknowledge 
all those authors that have contributed 
articles for this free magazine. 


Production Team 


Ian Pawson G8IQU Trevor Brown G8CIS 
Terry Mowles VK5TM Jim Andrews KH6HTV 


Contributing Authors 


Jim Andrews KH6HTV Trevor Brown G8CJS 
Peter Cossins VK3BFG Bill Eberle ABOMY 
John Hudson G3RFL Don Nelson NOYE 


Mike Stevens G7GTN 


CQ-DATV 86 - August 2020 Page 1 


Editorial 


Welcome to CQ-DATV 86 


First the news from our Facebook group. We are still getting 
joining requests from people who do not know the 
wavelengths involved for 144MHz operation or the names of 
the UK or USA analogue colour TV systems. 


These applications tend to turn up in batches and we are 
declining them as the product of a “lets add a whole load of 
none related Face Book groups to your profile” APP. Sorry if 
you have been declined please try again. 


CAT 20 (not quite sure of the numbering system as Trevor 
went to CAT 70 and it was some time ago). This year’s date is 
set for 24th and 25th of October, but this year it’s an On-Line 
only event. 


Rudi s58ru our member in Slovenia has written a long letter 
asking for a common DATV standard with more affordable 
equipment. Some of us still remember Digilite Rudi, this was 
often called the poor mans Digital ATV, so perhaps the team 
behind this project were foresighted and saw this spiralling 
cost problem in ATV’s future. 


The Digilite book is in the CQ-DATV on-Line library. Its dated 
now but it was at the time a very interesting constructional 
project that the team supported with a PCB and pre- 
programmed USB ports. 


Rudi may be right! We have lost our way a little and gone too 
far down the "write a cheque then plug and play' rather than 
the true path of home construction. 


Lucien F1TE has news of Minitiouner changes with the ability 
to separate 14/18v on both NIM inputs. 
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Trevor and Mike are still working on the Grass Valley panel 
and have added an OLED display and are planning a one off 
PCB run for the Vmix interface. 


So if you have a panel or looking to buy one in the future, 
“listen very carefully I will say this only once”. This will be a 
one off, pre order. Please don’t come back after the order has 
gone in, asking for a PCB. 


Three reports from Jim KH6HTV, the first one on Hi Definition 
Digital ATV using the 5, 10 and 45 GHz bands. The second 
one on the NanoVNA network Analyser, these analysers were 
once the exclusive domain of the big boys and well outside 
amateur prices, but at $50 “How could you go wrong”. 


Jim’s last report is on 7Ocms driver amplifiers and the use of 
CATV parts. Jim decided to build up a couple of amplifiers in 
Hammond die-cast enclosures (1590ABK) and see how well 
they would work for DVB-T. Lets not spoil it for you the full 
story is in this issue. 


Peter Cossins VK3BFG reports on the move of VK3RTV after 
40 years on the Victorian Education Department site at 
Olinda, the site has been lost and the equipment moved to 
Telstra’s historic site at Surrey Hills. 


The Victorian Education Department site at Olinda was 
decommissioned and the tower disassembled in January 
2018. After an extensive search, no site could be located on 
Mount Dandenong that did not incur a significant annual cost. 
Sorry Peter this has happened to so many of us. 


Bill Eberle ABOMY and Don Nelson NOYE Have reported in the 
Boulder ATV news letter on receiving DVB-T on a Raspberry 
Pi. 


Take note Rudi this sounds an affordable solution to DATV 
costs. 
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Another rabbit out of the hat, proving a monthly electronic 
ATV magazine is possible and does not cost the earth, well in 
fact lets go one better, it does not cost anything at all, it’s a 
free download. 


The team behind the publication do work hard and they often 
feel a few more helpers might enable them a little more 
family time, as one of them remarked the other week “PC 
went down, talked to the family, they seem a nice bunch of 
people” . 


The hint behind the joke is we would like more helpers. If not 
to write copy although that is always welcome, but to track 
down copy, report from other parts of the world or even just 
do some proof reading. 


You know where to contact us editor@cq-datv. mobi 


Please sit back and enjoy CQ-DATV 86 and accept our 
assurances that electronic magazines are 100% free from 
COVID 19 risks. 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 
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(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 


News and World Round-up 


CAT 20 To be an Online and On-air Only Event 


As just announced in CQ-TV, we had 
planned to hold CAT 20 and the Biennial 
General Meeting at the Midland Air 
Museum, Coventry on the 24/25 October. 
Given the current situation, we have made 
the decision that the event will go ahead 
on the same dates, but online and on-air only. 


This is an early decision so that we can put the best possible 
package of lectures, discussion and activity together. We will 
not be holding a Biennial General Meeting during the 
weekend as the Constitution allows us 3 years from the date 
of the last meeting (16 September 2018) to hold the next 
one. 


We plan to host the interactive parts of the meeting using 
Zoom, and also stream all the lectures on the BATC Streamer. 
Selected highlights will be transmitted as contacts on QO- 
100. The programme will look something like this: 


Saturday 24th October 


e 1000 Zoom online for testing connections. 

e Breakout Rooms open for specific discussions (trading?) 
e 1330 Introduction - Dave G8GKQ, BATC Chairman 

e 1340 First Lecture 

e 1700 End of Lectures for Saturday 


e 2000 Special QO-100 Net for CAT 20 (to be streamed as 
well) 


(Bring your favourite beverage - as for the CAT 20 Dinner) 
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Sunday 25th October 


e 1000 Start of Lectures 
e 1300 Closing Comments - Dave G8GKQ, BATC Chairman 


I am please that David G4NRT has agreed to be our first 
speaker to talk about “Producing Professional Internet 
Streaming” — very appropriate for this year’s event! I would 
welcome other volunteers to speak on any ATV-related 
subject. 


So, please make sure that your diary remains clear for the 
weekend of 24/25 October. If you get a chance to use Zoom, 
take the time to get to know it — we will publish full 
instructions as well. And the BATC Streamer will also carry all 
the content. 


It would be good to get the maximum number of members 
onto the QO-100 net on the Saturday evening. The format 
will be similar to the regular Thursday night nets, but only 
one over each, with a maximum of 3 minutes. Light-hearted 
but appropriate content please! 


We will try to arrange a real meeting as early as possible in 
2021. 


Dave, G8GKQ BATC Chairman 


A wake-up call from Slovakia! 


Hello 

ATV has a problem for the radio clubs, for the national 
associations, for the IARU and we must not forget the 
amateur radio. 


I jumped on this ATV train among the last ones. 
At the beginning there were national contests and IARU 
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contests. We had eleven repeaters, our own electronic 
newspaper, one day a year dedicated to ATV, and then DVB-S 
arrived ... 


If we compare the work on the SHF and ATV we see that the 
latter is much more demanding and more expensive. 

The SSB event brought innovation. Did the DVB event bring 
any innovation? 


The prices of the TX DVB-S has skyrocketed. DVB technology 
has gone to the factory labs and the Radio Amateur has little 
Say. 


The radio club eliminated the builders from their ranks, as did 
the national associations and the IARU. Without constructors, 
the Radio Amateurs must buy what is on the market, but 
here there are only goods for large bulk buyers. Nothing is 
found for the ATV niche and the ATV contests are almost all 
gone. 
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To understand what the national associations organizes other 
than the IARU contest, we spent several years emailing 
everyone. 


The IARU is a “static, plastered” organization. For any 
positive changes, in the amateur radio field must takes at 
least five years. 


National associations and radio clubs lag behind IARU, leaving 
Radio amateurs confused and embittered. They don’t know 
what route to take: Analogue, DVB-S, DVB-T, DVB-S2, DVB- 
T2, nothing, ... 


The DVB-S was presented to me at an ATV day in 2005. Is it 
mentioned in the regulations of the IARU ATV contest of this 
year? How do we recover? It will be difficult, if not 
impossible. 


I do not see ATV as a competition for professional stations, I 
only see contests a possible outlet. 
73 s58ru 


Personal Thoughts from Trevor G8CJS 


Thanks Rudi, please excuse Google translate for your Italian 
letter, it is after all, digital technology. 


ATV is going through a change and like you I think we all 
need to get together an map out a future. CQ-DATV is a free 
monthly magazine. We have no connection with contests, 
standards, national societies or the IARU, we just do our best 
to provide a platform that enables ideas to be exchanged. 


I started with ATV in the late 60’s and ATV was a relatively 
cheap addition to 7Ocms amateur radio. A modified domestic 
TV tuner and home built pre-amp for the receive side and a 
two stage Tripler and PA using two QQVO2/6 valves. It was 
not all plain sailing we had 405 v 625, AM changed to FM not 
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as bad as Analogue, DVB-S, DVB-T, DVB-S2, DVB-T2. When 
we moved to 23cms FM this enabled sound to be combined 
with the video transmission and power amplifiers to be 
pushed hard. None of it involved a huge expensive outlay, at 
least not at my end. 


The local clubs also managed to fund 23cms ATV repeaters (I 
built GB3ET) and so we grew. It was more a case of effort 
than money. 


Yes we have gone Digital. We had little choice as we were 
taking up a lot of spectrum space. A lot of people puta 
considerable amount of effort into producing systems that 
could be used to evaluate all the different modes. The first 
one that springs to mind was Digilite in 2014. The idea 
originated in France, but Brian G4EW) did a lot of the 
pioneering work assisted by Colin G4KLB, Dave Kenward 
G8AGN brought it to the masses he designed the PCB, put 
the bare kits together and I remember personally 
programming the USB modules and delivering hundreds of 
kits to the post office that went to many far off places. 


OK others took over, but digital has not been forgotten it’s 
just that we did not debate standards or get involved in using 
the Digilite model to plan where to go to next. I have little or 
no involvement these days other than like you to wish we had 
a common standard. This is unlikely to come from national or 
IARU level it’s not their function, they just prove that the pen 
is mightier than the soldering iron. 


The lack of a common standard and affordable kit is a 
problem and Digital has taken ATV out of the hands of the 
home constructor. Just reading the feedback on social media 
we may have become a hobby of kit buyers and software 
installers who just shout on the forums when it does not 
work. This maybe the nature of the digital innovation that we 
cannot easily develop and build kit on the kitchen table. I 
think this was the dream of Dave when he sweated over the 
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PCB’s. Every batch I saw had improvements over the 
previous ones and David is a sadly missed character who did 
so much for our hobby. All that remains is his book on the 
CQ-DATV download site. 


I am sure others have a different view and CQ-DATV would 
be more than happy to publish their views. That’s what we 
are here for, to deliver a no cost platform that will benefit out 
hobby. 


A new coding standard - VCC 
July 2020 
After devoting several years to its research and 


Wvvc 


standardization, Fraunhofer HHI (together with partners from 
industry including Apple, Ericsson, Intel, Huawei, Microsoft, 
Qualcomm, and Sony) is celebrating the release and official 
adoption of the new global video coding standard 
H.266/Versatile Video Coding (VVC). 


This new standard offers improved compression, which 
reduces data requirements by around 50% of the bit rate 
relative to the previous standard H.265/High Efficiency Video 
Coding (HEVC) without compromising visual quality. In other 
words, H.266/VVC offers faster video transmission for equal 
perceptual quality. 


Overall, H.266/VVC provides efficient transmission and 
storage of all video resolutions from SD to HD up to 4K and 
8K, while supporting high dynamic range video and 
omnidirectional 360° video. 
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Today, compressed video data make up 80% of global 
Internet traffic. H.266/VVC represents the pinnacle of (at 
least) four generations of international standards for video 
coding. The previous standards H.264/Advanced Video 
Coding (AVC) and H.265/HEVC, which were produced with 
substantial contributions from Fraunhofer HHI, remain active 
in more than 10 billion end devices, processing over 90% of 
the total global volume of video bits. Both previous standards 
were also recognized by collectively three Emmy Engineering 
Awards for contributing substantially to the progress of 
television technology. 


Through a reduction of data requirements, H.266/VVC makes 
video transmission in mobile networks (where data capacity 
is limited) more efficient. For instance, the previous standard 
H.265/HEVC requires ca. 10 gigabytes of data to transmit a 
90-min UHD video. With this new technology, only 5 
gigabytes of data are required to achieve the same quality. 
Because H.266/VVC was developed with ultra-high-resolution 
video content in mind, the new standard is particularly 
beneficial when streaming 4K or 8K videos on a flat screen 
TV. Furthermore, H.266/VVC is ideal for all types of moving 
images: from high-resolution 360° video panoramas to 
screen sharing contents. 


“After dedicating almost three years toward this standard, we 
are proud to have been instrumental in developing 
H.266/VVC,”" says Benjamin Bross, head of the Video Coding 
Systems group at Fraunhofer HHI and editor of the +500- 
page standard specification of H.266/VVC. “Because of the 
quantum leap in coding efficiency offered by H.266/VVC, the 
use of video will increase further worldwide. Moreover, the 
increased versatility of H.266/VVC makes its use more 
attractive for a broader range of applications related to the 
transmission and storage of video.” 


“If you consider that Fraunhofer HHI already played a key 
role in the development of the previous video coding 
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standards H.264/AVC and H.265/HEVC, then we are happy 
with the fact that more than 50% of the bits on the Internet 
are generated by a Fraunhofer HHI technology,” adds Dr. 
Detlev Marpe, head of the Video Coding and Analytics 
department at Fraunhofer HHI. 


A uniform and transparent licensing model based on the 
FRAND principle (i.e., fair, reasonable, and non- 
discriminatory) is planned to be established for the use of 
standard essential patents related to H.266/VVC. For this 
purpose, the Media Coding Industry Forum (MC-IF) was 
founded. In addition to Fraunhofer Society, the MC-IF now 
includes +30 companies and organizations. 


The new chips required for the use of H.266/VVC, such as 
those in mobile devices, are currently being designed. Dr. 
Thomas Schierl, head of the Video Coding and Analytics 
department at Fraunhofer HHI, announced “this autumn 
Fraunhofer HHI will publish the first software (for both 
encoder and decoder) to support H.266/VVC.” 


Source: /https://tinyurl.com/y93l8ew9 


Info from Lucien F1TE on the HyperFR list 


I inform you that the REF will distribute a new mono TS 
declination of now famous Minitiouner at the beginning of the 
school year. 


A simple channel version, compatible for connoisseurs with 
the Minitiouner-V2 version of the BATC. But with the ability to 
separate LNB 14/18 V voltages on both NIM inputs. Pre- 
assembly CMS card, only the NIM left to be embroidered and 
the LED diodes to be soldered. 


Attached are some photos of the proto, still fully compatible 
with current F6DZP software. 
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Price a little below the 
PRO2 version, but the 
card will be delivered with 
a case. The features will a 
priori be equivalent to the 
version ELAD distributes 


https://www.eladit.shop/ 
home/SDR-RADIO- 
c53003380 


Happy holidays 
everyone. 73, Lucien 
FiTE 


Grass Valley Mixer Conversions - Part 19 


Written by Trevor Brown, G8CJS and Mike Stevens 
G7GTN 


I have been working on the GVG 
hardware and made some changes. 
The first one was to free up my 
bench power supply and implement 
sa plug top power supply. The panel 
requires two rails, 14V and 9V. 


When powered up, before the software is running, all the 
lamps light and give a worst case drain of just under 1 amp 
on the 14V (and derived 9V) supply. I have LED panel lamps; 
they were in the panel when I acquired it and are DDP 
technology. They have same voltage consideration as the 
filament lamps but draw less current. 


Once the software is up and running, we get into a mode 
where the lamps respond to the software this reduces the 
number that are illuminated at any one-time. Engineering for 
the worst case I went through my box of wall-warts and 
discarded all the ones which are designed as constant current 
supplies used for charging battery devices. 


That left me with two that would deliver a DC output of more 
than 1 amp. One was 12V max, but upon opening it up (do 
you not just hate security screws), it has a linear switchable 
configuration that maxed out at 12V even though the 
transformer delivered 16V AC and this resulted in 19V when 
rectified and smoothed. It had a single regulator (LM317) and 
a switched resistor network. If you have never used one of 
these regulators, the output voltage is set by a potential 
divider. I removed the switch and hardwired it to the 12V 
position and shunted the top resistor in the divider to provide 
15V. This worked well if I used a 1n4001 diode in the supply 
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1. Adjust 


The LM 317 Regulator configuration 


That is near enough. I also found another one that was 15V 
so now I have a Spare and they both are good for around 1.5 
amps. 


Until now the 9V was derived from the 15V by two cascaded 
5V regulators that does not always function. One of the 
regulators has started to require a manual kick start to get 
10V. I won’t go into details, but it’s ok on the desk while I am 
developing software, but when it gets boxed up (one of my 
long term aims) this will not do. 


I found an LM 317 in my junk box and used it to derive the 
9V from the 14.3V supply. It required a heat sync and I 
salvaged one from an old DV recorder. 


Alas my junk box did not have an isolating kit, so I bolted the 
regulator directly to the heat sync and settled for the heat 
sync being at 14.3V and mounted with epoxy resin, it was 
isolated. 


to the GVG panel as it dropped down to 14.3V. 
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My junk box is now getting very depleted (I do miss Maplin’s) 
so the potential divider is made up of four resistors, two in 
parallel both 4k7 for R2 and two in series for Ri both 180 
ohms. Needs some tidying up. 


It now has driven the panel for several hours and although 
things get warm, they are all touchable with no burnt skin 
and will survive in a box. 


The Arduino came off the prototype board and is mounted on 
the dongle PCB with three wires connection GND SCL and 
SDA the power is supplied by the USB. 


The ESP micro until now has always been powered by the 
USB and is started by summoning up the Annex editor and 
selecting save and run using the file GVG16. (GVG16 is not 
released yet, still working on it, more later). 


The ultimate configuration will be to not have a USB 
connection and for it to self-start and run without the editor. 
The first problem was no USB and no power, so I connected 
Pin 15 of the ESP module to the GVG +5 volts that is 
supplying the PCF 8574 chips via a 1n4001 diode so it has 
power when you remove the USB lead. 


Self-starting was relatively simple once I had RTFM ’ed it 
(read the manual) - select config from the Annex editor, 
select config, enter the file you would like it to run on boot up 
in the Autorun /rev1i6 (works for GVG 15 too) and save. 


Remove the USB lead to the ESP and dip the power. After a 
couple of agonising seconds all the lamps lit, then the display 
announces the software revision and the panel lamps go to 
their default start up and all functions. Coffee time really 
pleased with all my efforts. Should I need to work on 
programming the ESP BASIC, plug in the USB lead start the 
Annex editor revise, edit, save, and run the programme. 
Coffee tasted good. 
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Annex 
Configuration 
menu 


Output 


Editor 


Annex WiFi 1.40 


Station Mode (Connect to router) 


Name 


Pass 


| TallTrees 


Config 


File Manager 


Ap mode (broadcast out its own ap) 


Name 
Pass 


Channel 


IP (STA or AP mode) 


IP address 


'192.168.0.1 


Subnet mask | 


Gateway 


HTTP Port | 


Enabled 
Login 


Password 


Protected Access 


Others 


Time Zone | 


NTP Server | 


OTA url 


Autorun File | lrev16 


Menu bar Disable | 


Fast boot 


| Save || Format || Restart |! OTA Update | 
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The next suggestion came from Mike G7GTN and it was to 
remove the LCD display and go OLED with a small display 
that should fit behind the GVG panel display window in place 
of the 7 segments that are redundant with Vmix. They set 
the DVE and Mix transition durations in frames. Vmix does 
not work this way. This is still reversible should I ever want to 
reconnect the panel with the original crate as the 7 segments 
are socketed. Vmix (even the free version) is so good it is 
never going to happen. I ordered a display (link at the end) it 
was under £5 including P&P and came in about 2 weeks. 


onciil : O16 aa 


OLED Display module 


I expected to map its address with the I2C address finder and 
try pushing some code at it. As you will see from the display 
it does a lot more than just produce two line of text. This 
worried me in that I thought I might have to design custom 
fonts for it but Annex again rescued me in that all this is 
taken care of by the BASIC which supplies commands to 
drive the display. 
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SDA-GPIO4 © 
SCL-GPIO5 QO 


In order to use the OLED, there are 2 steps 
Initialise the 12C bus 
Init the display 

This can be done with the following commands 


I2C.SETUP 4, 5S set I2C port on pins 4 and S 
OLED. INIT orientation ‘init with a given orientation (@ = normal, 1 = upside-down) 


In case of the display SH1106, the command t¢ 
OLED. INIT orientation, 1 ‘init with a given orientation (@ = normal, 1 = upside-down) 


After these 2 lines, there are several commands available 
OLED.CLS, OLED.COLOR, OLED.FONT, OLED.PIXEL, OLED.LINE, OLED.RECT, OLED.CIRCLE, OLED.PRINT, OLED.IMAGE, OLED.REFRESH 


The current implementation of the OLED is based on a double buffering, this permit to draw in background on the screen while the current image is still shown. This 
techmique permit to avoid flickering while drawing objects on the screen. The command OLED.REFRESH fmt permit to choose between an automatic refresh 
(OLED. REFRESH 1) or a manual refresh (OLED. REFRESH @) By default the refresh 1s automat 


When an automatic refresh 1s set, the image ts immediately updated after each drawing command whereas, with the manual refresh, the image ts refreshed only 
when an OLED.REFRESH Command ts executed 


The OLED. COLOR col defines the color to be used by the different drawing commands. As the display ts monochrome, only the color 0 (black) and 1(white) can be 
defined, an additional color 2 (reverse) permit to draw object that reverse the existing color already present on the screen, useful to draw and clear the same object 
By default the color is 1 (white) 


The OLED. IMAGE x, y, image$ permit to draw an image on the screen from a file. The file format must be XBM._ a kind of ‘C’ source code. This format ts not 
really popular but it ts supported by the free tool Gur 

The command OLED. FONT font_num permits to define the font to be used by the command OLED. PRINT 

There are 3 fonts available, ARIAL MT10, ARIAL MT16, ARIAL MT24 


Example 


T2C.SETUP 4, 5 * set I2C port on pins 4 and 5 
OLED.INIT1‘ init the OLED upside-down 
OLED.CLS" clear the screen 


OLED. FONT 2 
OLED.COLOR 1 
OLED.PRINT 10,16, “HELLO WORLD" 


F2 in the ANNEX editor brings up the online help, 
select OLEDS and that is the extract 


Enter this into the revised software in place of the old LCD 
start up. This is the code I am currently using and the result 
is two lines of small, but smart OLED text. 


I did not even have to figure out it’s I2ZC address. Sometimes 
things you think are going to give you problems don’t, we all 
know the reverse so often applies. 
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I can also turn the display upside down in software, so it 
supplies flexibility when it comes to mounting it. The INIT 
command supplies this choice. 


OLED.INIT 1 ' init the OLED upside-down 

OLED.CLS ' clear the screen 

OLED.FONT 3 

OLED.COLOR 1 

OLED.PRINT 0,1, "G8CJS V16 " 

OLED.PRINT 0,30, "Software " 

pause 200 " pause to display software version 


The interesting command was: - 

The OLED.IMAGE x, y, image$ permits drawing an image on 
the screen from a file. The file format must be XBM, a kind of 
‘C’ source code. This format is supported by the free tool 
Gimp. 


Now that sounds interesting, long time since I used GIMP but 
a CQ-DATV logo would be an improved startup screen. I keep 
making notes what to add to revision 16. Rev 15 is fully 
working and is available from CQ-DATV the download site and 
has LCD support, but not OLED support. 


GVG window with OLED display fitted 


The OLED display will mount behind the Duration display 
window. With 7 segments removed from their sockets the 
OLDED display will sit on top of the sockets and held in place 
by blue tac. I would have preferred bigger characters, but I 
can investigate that. 
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There are 3 pre-set sizes of fonts in the Annex BASIC and I 
am using the largest, MT 24 Aerial. I don’t really need it to 
display the PST source as I am sat in front of a row of 
illuminated buttons that more than drives home which source 
I have selected and it also appears on the Vmix P/V monitor, 
but knowing which DVE is selected is useful as the panel 
selector buttons are marked with the old GVG wipes. 

While I have the panel in bits, I also removed the steel base 
plate to explore if there is enough room to mount the GVG 
dongle. 


Bottom plate of GVG 
showing the Dongle and 
Arduino mounted in a 
convenient space and 

GND SDA and SCL 
connected next to the 
GVG ribbon socket and the 
I/O ports available should 
we require them for tally 
lights 


ta’ 


Ok a little drilling but the good news is my PCB fits in the 
bottom of the GVG panel and works making a very smart 
compact unit. I may yet rotate it and cut a hole for access to 
the USB on the ESP micro. The PCB was an immense help in 
this project. Previously I was working with everything 
mounted on two small prototyping boards. This was less than 
ideal, but did enable me to develop the software, with 
frequent malfunctions. Most of the malfunctions were traced 
to poor connections in the Heath Robinson construction of the 
hardware. Alas all this preceded the PCB arrangement. 
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Somehow problems always seemed to occur at the same time 


as code changes were implemented, making me think I had 
messed up the code. 


The PCB in the picture was developed before the addition of 
the Arduino micro which handles communications with Vmix. 
There are only four PCB’s in existence (I have 2 of them). 
Mike G7GTN is the PCB designer and he has been updating 
the PCB to produce something where the Arduino is not held 
in place by the wires and a sticky pad. Mike is currently 
working through a list of PCB revisions, the major one is 
mounting the Arduino to handle Vmix MIDI communications. 


If you are interested in building this project, we are 
considering ordering a one-off batch of PCB’s. 


The design currently on the drawing board will include the 


power regulator so the panel can be fed from a single rail e.g. 


14 volts and cope with filament or LED lamps. 


I am at this point unsure what other support would be 
needed to complete this project, it is down to your level of 
building and coding it might be possible to pre code some 
micros or even supply kits or populated boards. We would 
need a commitment of around a minimum of 25 orders to 
fund a PCB run. If you are interested, you can contact me via 


GVG Panels do turn up on the surplus market. There was 
recently one listed on e-Bay in Bulgaria (I put the link on the 
CQ-DATV Facebook) there was an additional cost of £30 P&P 
on top of the e-Bay auction price and there are currently two 
for sale in the States. These panels are not extinct despite 
their age and more may turn up in the future, so if you want 
to have a go ordering a PCB now might be a wise move. The 
code is open source and you can download GVG 15 from the 
website and GVG 16 with OLED support will be there in the 
next few weeks. 
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I have to say that sat in front of the modified panel, pressing 
the buttons, and seeing Vmix respond really gives me a buzz. 
There has been a lot of challenging work and the code will 
evolve further, with improvements, and revisions. 
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The documentation is long, it was written as the project 
evolved, I would like to see more panels up and running 
amongst our readers. This is what producing CQ-DATV is all 
about. 

This interface could be built on strip board or Vero-board, we 
have published all the details and all the required magazines 
are in the CQ-DATV download library. 


Building the interface without a PCB would add another level 
of difficulty that I am sure we can all do without and is why 
we have strived to supply PCB support. 


Micro projects present an added level of difficulty and can be 
problematic to trouble shoot and if you add hardware errors, 
can be just a step too far. We need 25 interested readers to 
warrant the design, construction, and manufacturing of a 
batch run of PCB’s, it is up to you, is this something you 
would like to take on board? 


We have spent a lot of time and effort on the concept, with 
PCB support the construction is down to a few hours and the 
installation even less. If I add up Mike's and my own time on 
this project its considerably more. 


I would like to add some more bells and whistles but I am 
limited because some of the features I would like to add have 
already been restricted in the free issue of Vmix, so if 
implemented it would not be possible to verify they have 
been interfaced correctly. 


If there is a reader with a full Vmix and an interfaced GVG 
panel, please get in touch - you could be the guinea pig for 
some added features. I am happy to code them just unable 
to verify the code works. 


I have not forgotten the T-bar and I will revisit it once we get 
the new PCB up and running. 
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OLED Display 
https://tinyurl.com/y5hd82cn 


ANNEX help 
https://tinyurl.com/y4a6vqr8 
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Also available to, read on ISSUU 
https://issuu.com/cq-datv/docs 
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Written by Peter Cossins VK3BFG 


The Victorian Education Department site at Olinda was 
decommissioned and the tower disassembled in January 
2018. VK3RTV had been operational continuously from there 
for 40 years. After an extensive search, no site could be 
located on Mount Dandenong that did not incur a significant 
annual cost. 


All antennas and rack equipment was therefore removed and 
transported for storage in my garage and garden shed. 

In mid-June 2018, a week long test was made from Telstra’s 
historic site at Surrey Hills, a high point in the eastern 
metropolitan suburbs of Melbourne. Most of the equipment 
there had been long decommissioned and co-axial cables and 
rack space was available. 


As there was a need for an omni-directional service, it was 
decided to switch to vertical polarisation for the output and 
use one of the dipole arrays salvaged from the Olinda site. 
Three small panels horizontally polarised were used for a 
single 1255 MHz DVB-S input. 


Interference problems with co-sited equipment were 
identified during a first test and a two level approach was 
taken to solve the problem. The centre frequency for the 
down link originally was 446.5 MHz, based on the Wireless 
Institute of Australia Band Plan frequency for the old 
analogue channel. This placed the sound carrier at 449.5 
MHz, a quite satisfactory arrangement for that technology 
with a band edge at 450 MHz. The centre of the old analogue 
band was therefore 446.5 MHz and this was adopted for DVB- 
T. This meant that a perfect 7 MHz DVB-T signal would 
terminate at the band edge 3.5 MHz higher at 450 MHz. 
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Due to non-linearities in the power amplifier stages, 
intermodulation products always result in a spread of 
spectrum well outside of band edge and these were at 
objectionable levels given the proximity of adjacent services. 
The first component of the solution was to create a guard 
band by moving the centre frequency down to 445.5MHz. 
This then leaves 1 MHz between 449 and 450 MHz which can 
be allocated to point to point repeater links which were 
originally located in the lower section of the new ATV band. 
This arrangement has been accepted and is now a part of the 
Wireless Institute of Australia Band Plan for 23 cm. 

The second component was to source a commercial DVB-T 
filter. This was problematic as the amateur bands are usually 
not catered for by commercial companies in this area. Comm 
Tech in Italy was found by Phil Gardner VK3GMZ who was 
prepared to re-tune one of their filters to the required centre 
frequency. I suspect there were sympathetic Engineers who 7 en 
viewed it as a challenge to their design. RANGE OSC FILTER BANDWIDTH 


IF Bandwidth Pte aera 


33. 4 
$7. $0000 wHZ -0.0533 


4 
4 


2018-03-28 12:18 
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The cost of the filter was shared by the Eastern and Mountain 
Districts Radio Club and Amateur Radio Victoria.. Subsequent 
testing revealed a positive result with no interference to 
adjacent services. The test at Surrey Hills also provided data 
on coverage from a good metropolitan site and also receive 
pre-amplifier requirements. 


Amateur Radio Victoria had recently acquired the lease on a 
site at Mount View in the eastern metropolitan area and 
prime tower locations and cables would be available for 
VK3RTV. The site is high security and requires that all O.H 
and S rules be strictly observed. 


To maximise receive coverage. It was decided to install three 
antennas on three separate cables. These antennas were to 
be dual quads sealed in switchboard boxes. 


The frequencies selected were 1278 MHz, 291° magnetic, 
1255 MHz, 020° magnetic and 1246 MHz, 140° magnetic 
providing optimum input coverage. 


A number of field experimental measurements were made in 
developing the antenna these being, bandwidth and beam- 
width and gain referenced to a dipole. 


John VK3ATV, one of the Melbourne ATV Group, organised the 
services of Ian Curry who offered to install the antennas. 
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Ian is a fully licenced professional Rigger and provided his 
services free of charge. Ian worked all day up the tower 
organising and testing and re-routing cables and installing 
the three panels. This was a significant contribution in 
practical and financial terms to the project. 


The Melbourne ATV Group and WANSARC, a western suburbs 
radio club funded the purchase and installation of a binary 
array to serve as the 445.5 MHz DVB-T output. 

The transmit exciter provides a multiplexed DVB-T signal on a 
centre frequency of 445.5 MHz DVB-T, QPSK modulation. The 
two channels are designated VK3RTV1 and VK3RTV2. 
VK3RTV1 is served by two inputs, CHA is a Remote Access 
function which can be used for access for special visitors or 
remote 23 cm DVB-S nodes and CHB 1255 MHz DVB-S. 
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VK3RTV2 CHA is 1246 MHz DVB-S and CHB 1278 MHz DVB-S. 
These inputs are on a first in best dressed option. Users are 
urged to monitor 147.4 MHz FM as the 2 metre liaison 
frequency. 


There are various DTMF functions including 0 VU and Colour 
Bar for both right and left hand audio channels and the ability 
to bring up the internal satellite receiver signal report. 


From the top of the rack there are two Raspberry Pi’s serving 
as the streamers to the BATC and also the Remote Input 
function. Then three Humax 5400 Satellite Receivers with 
remote IR control and a Minikits 23cm Pre-amplifier coupled 
to Band Pass Filters in each case. (Replacement by more 
modern DVB-S/S2 receivers is being planned.) 
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Fig 9 1246 MHz Panel 
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Fig 11 DTMF Code Request Signal Report 


Below that are the VK3RTV1 and VK3RTV2 local monitors, 
VK3RTV1 Controller, Remote IR controlled Media Box, 
VK3RTV2 Controller, Multiplexed DVB-T Exciter, PA Controller, 


500 watt PA (running light), PA Tangential Fans, 12V and 50V 
Power Supplies. 


A significant proportion of the equipment in the rack is either 
totally home brew, assembled from kits or partial kits and in 
the case of the DVB-T Exciter, PCB’s mounted into a case with 
power supply and protection circuits. 


The tangential fans were sourced from disposed telecom 


equipment, re-mounted with a speed controller to reduce the 
hurricane level air supply they normally produce. 
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Fig 12 Rack 
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To date, the performance has been beyond expectations with 
most stations being able to see and access the system. 
Reports from viewers reinforce this. 

Stations seen so far include VK3XKA, VK3BCU, VK3GE, 
VK3WWW, VK3KQ, VK3CH, VK3BFG, VK3ATV, VK3WV, VK3ZSJ 
and VK3GMZ. The most notable stations were Simon VK3ZSJ 
at 37.2 Km, Geoff VK3GE at 60.9Km, and Phil VK3GMZ at 
33.5Km. 


The most notable of the ‘notables’ was Phil, VK3GMZ on 25 
July 2020. Phil is about the same distance from Mount 
Dandenong as the Repeater site at Mount View. He has been 
able to access the Repeater a number of times when the 
weather is fine. This is most likely a case of knife edge 
diffraction. 


Fig 13 Home-brew VK3RTV1 Controller 
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Fig 14 Path between VK3SRTV and VK3GMZ 


The new site has been professionally refurbished by Amateur 
Radio Victoria. The Tower has had a engineering inspection 
and with the lease arrangements that Amateur Radio Victoria 
has on the site, operations should now continue well into the 
future. 


VK3RTV is again operational for the long haul and no doubt 
will exist in different forms as time goes by and as it has 
done in the past. At this time it is SD based on Composite 
Video and Stereo Audio. Possibilities for the future is a move 
to HD. As early adopters we use DVB-S for the uplinks and 
this is not likely to change in the near future as all current 
stations have an investment in this mode. 
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TV Amateur is a German Language ATV Magazine It is 
published 4 times a year and if you would like to 
subscribe go to hittp://agaf-ev.org/ 
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Hi-Definition, Digital TV in Japan on 5, 
10 & 24 GHz — 113 km! 


We have just received a report from Fumio, JAORUZ, of more 
impressive microwave DATV DX activity in Japan. They are 
using the Japanese digital broadcast standard ISDB-T which 
is closely related to DVB-T. On June 20th, they successfully 
transmitted ISDB-T pictures and audio on 5, 10 and 24 GHz 
over very long distances. 


Fumio reports the following: “We have recently succeeded in 
ISDB-T full high-definition 3 band relay communication up to 
24 GHz over a span of approximately 113 km, so we will 
report this. 


The configuration is as follows: - 
- JAORUZ: 10GHZ full high-definition transmission => 


- JAORGP: 10GHZz reception/recording => 
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- JAORGP playback video transmitted at 24GHz => 
- JAORUZ 24GHz reception => 
- Retransmission of that video at 5GHz => 


- JAORGP 5GHz reception — “Retransmission successful!” 


“FHD-ATV was operated between Nozawa Onsen Ski Resort 


and Niigata City . “Mutual distance of about 113km”. 
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It was sunny up to Nozawa Onsen Muranaka on the day, but 
it started to rain when I started climbing the Okushiga Forest 
Road for a while , and it seemed that I was on top of a rain 
cloud from an altitude of about 1200 m, and I could operate 
ithout problems until the end of the rain .This time, it is 
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possible to receive almost stable FHD video from 5G to 24G, 
and it is thought that the effect of the antenna created by 
JAORGP has appeared. It should be noted that the success of 
over 10km, +24G full high definition ATV 100km may seta 
world record . 


Video that we sent in 10G was recorded by the JAORGP 
station, and even if it was a round-trip video that was sent 


back in 24G, it was almost returned. There was no freeze.” 


The recorded video can be watched on You-Tube at the 
following link: 


Fumio’s blog web site also gives details of this and other 
microwave dx-peditions. 
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Written by Jim Andrews, KH6HTV 
Reprinted from Boulder Amateur Television Club TV 
Repeater’s REPEATER June, 2020 


The May issue of QST included a product review of the 
NanoVNA Vector Network Analyzer. Based upon this review, I 
decided to purchase one. For the claimed capabilities of this 
device and it’s extremely low price of approximately $50, for 
an instrument to test S21 & S11 from 50 kHz to 1.5 GHz, 
how could one go wrong? 


i @Sta 


Shae ar. 


Upon unpacking the NanoVNA and turning it on and running a 
few quick tests, I was impressed. I have made some careful 
evaluations. The following documents my various tests. All of 
my tests were for transmission, S21, (insertion loss in dB) 
and reflection S11, (return loss in dB) in the log Magnitude 
display mode 
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Calibration 


For awhile, I had issues getting the VNA to maintain a proper 
calibration. One step in the calibration process is extremely 
vital and easy to overlook. After performing the complete 
Open, Short, Load, Isolation & Thru calibrations, one hits the 
Done button. But you are not really done at that point. You 
must first SAVE the calibration in one of five Calib files. Then 
recall the Calib file and run some tests on it to verify it is 
valid. Put the Short back on at the reference plane. The S11 
plot must be a flat line at OdB RL. Next connect the THRU 
connection again. The S21 plot must also be a flat line at OdB 
IL. If there are any deviations from these flat OdB lines, you 
have an invalid calibration. You need to repeat again your 
calibration process. 


Calibration Standards 


NanoVNAs use SMA connectors. Most NanoVNAs come with a 
pair of short RG-174/U coax cables and a set of Cal 
standards. They are all with SMA plugs (male) connectors. 
They are a Short circuit, Open Circuit and a 50 Q termination 
(Load). Also included is a short SMA jack/jack (f / f) barrel 
adapter for connecting these and also for making the Thru 
connection. It should be noted that a short circuit is a much 
better cal standard than on open. On open is really not a true 
“open” circuit, because there is fringing capacitance from the 
end of a coax cable, and if not shielded radiation also. Thus 
for testing purposes, always use a Short. 


I immediately discarded the RG-174 cables and replaced 
them with higher quality RG-316/U, SMA, 12” cables. 


For evaluation purposes, I also then used some other 
calibration standards. I also had some precision Anritsu 
Open/Short calibration standards with K connectors. (note: K 
connectors are mechanically compatible with SMA, but have a 
higher frequency range extending to 40 GHz). 
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My other standards were a set of DC-18 GHz, SMA 
attenuators ranging from 1dB to 30dB. These all had 
extremely flat responses across the 1.5 GHz range of the 
NanoVNA. An obvious use of these attenuators was to check 
the S21, insertion loss calibration of the VNA. Another not so 
obvious use is to check the S11, return loss calibration. 


To do this attach the attenuator to the reference plane test 
port, but do NOT connect the other end to the S21 (Ch1) test 
port. Instead screw the SMA Short onto the other end of the 
attenuator. Now as the incident rf signal passes thru the 
attenuator of Y dB loss, it will then strike the short circuit and 
be totally reflected back to the input, again passing thru the 
attenuator and again losing more power. The return loss will 
thus be 2 x YdB. For example, with a 3dB attenuator, in this 
setup, the measured S11 return loss must be 6 dB. With a 
shorted attenuator, the return loss plot should be a 
completely flat line, if the analyzer is properly calibrated. 


I performed evaluation tests over 3 distinct frequency ranges 
using the SMA attenuators. 1. HF 1 to 30 MHz, 2. 70cm band 
and 3. the full range 10 MHz to 1.5 GHz. I obtained 
extremely good calibration results on the narrower HF and 
70cm bands. There was more ripple on the full 1.5 GHz 
sweep, but it appeared to be OK up to 1.2 GHz. Beyond there 
I would deem the results to be questionable, using the full 
sweep. It would be OK, if one used a narrower sweep at the 
very high frequencies. 


For my final acid test of the NanoVNA, I compared it’s results 
to those obtained by much more expensive Network 
Analyzers. The first one was a Wiltron model 5447A Scalar 
Network Analyzer. It covers from 10 MHz to 20 GHz. This was 
an extremely expensive instrument. My company Picosecond 
Pulse Labs purchased it in the early 90s for $20,000. It had 
calibration traceable to NIST and was recalibrated every year 
while it was in service on the production line. (note: Wiltron 
was subsequently purchased by Anritsu). 
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The second test instrument was a new Rigol model DSA-815 os 
Spectrum Analyzer with a built-in tracking generator. It 
covers from 9kHz to 1.5 GHz and costs about $1,500. The 
Rigol makes S21, insertion loss / gain measurements directly 
using the tracking generator output passing through the 
device under test into the spectrum analyzer input. The S21 
setup is calibrated by a Thru connection and then pushing the 
“Normalize” button. It is also possible to make S11, return 
loss measurements with the Rigol using a directional coupler 
on the output of the tracking generator. The coupled output 
from the coupler then goes to the spectrum analyzer input. 
The Sii setup is calibrated by attaching a short circuit at the 
reference plane at the end of the coax cable connected to the 
directional coupler, and then pushing the “Normalize” button. 


The test object used to compare the various Network 
Analyzers was a KH6HTV VIDEO, 70cm, 6 MHz, Band-Pass 
Filter, model ATV-BPF-XXxX. 


The BPF was first tuned to channel 57, 423 MHz, using the 
Wiltron 5447A. The first photo shows the results. It was then 
tested using the Rigol and finally the NanoVNA. 


This table compares the results of the measurements made 
with each network analyzer 


Network Analyzer S21 (423 MHz) -3dB Bandwidth S11 (423 MHz) 


Wiltron 5447A -1.05 dB 6.2 MHz -27 dB 
Rigol DSA-815 -0.97 dB 6.375 MHz -26 dB 
NanoVNA -1.08 dB 6.450 MHz -29 dB 
Right: Ch 57 Band-Pass Filter - measured with Sa Seer 
Wiltron model 5447A, 10MHz-20GHz, Scalar Network ER: 0.4230 GHz WIDTH: 0.0150 Giz 
Analyzer... S21 & S11 center frequency = 423 MHz, 2 iv LEVEL:+10.0 dBn 
span = 15 MHz, 5dB/div markers are at 420, 423 & 


426 MHz 
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15.000 MHz 
10.000 ms 


Above: Ch 57 Band-Pass Filter -— measured with 
NanoVNaA Blue trace is S21 Yellow trace is S11 center 
frequency = 423 MHz, span = 15 MHz, vertical scale is 
5dB/div. Note: the insertion loss was corrected by the 
initial calibration offset of 0.25dB. The S11 shown on 
the lower stop-band seems questionable, as it should 

be about OdB rather than the indicated -4dB 


Left: Ch 57 Band-Pass Filter — measured with Rigol 
DSA-815 1.5 GHz Spectrum Analyzer & tracking 
generator. S21 on top. S11 below center frequency = 
423 MHz, span = 15 MHz, 5dB/div & 1.5 MHz/div 


Note: The major drawback to the NanoVNaA for tuning 
narrow band devices, such as this filter, is the 
relatively slow sweep time for the 100 point scan data 
acquisition and processing. It makes it difficult to 
make fine tuning adjustments. 
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Written by Bill Eberle ABOMY and Don Nelson NOYE 
Reprinted from Boulder Amateur Television Club TV 
Repeater’s REPEATER June, 2020 


The Raspberry Pi OS (once called Raspian operating system) 
for the Raspberry Pi with applications included contains an 
application called VLC. VLC is a widely used video application 
on many platforms from PCs, tablets, and smart phones to 
the Raspberry Pi. The functioning and personality of VLC, 
from my observation, are identical to how it functions on PCs. 


When a software-defined radio (SDR) dongle, with a USB 
plug, is plugged into a Raspberry Pi (RPi), the RPi software 
automatically recognizes the presence of the dongle, and the 
VLC application will allow the user to tell the dongle to 
receive DVB-T signals on a given frequency and with a given 
bandwidth. VLC documentation will give the user the details 
of how to make the software work. 


The VLC application has been demonstrated to work with 
both a Raspberry Pi 2 running the Raspian operating system 
and a Raspberry Pi 3 running the Raspian operating system. 
It also has been verified for a Raspberry Pi 4. 


Some notes: 


1) The USB connectors on the RPi are close packed, so an 
extender of some sort is needed to connect the SDR device to 
the RPi. 


2) VLC uses the operating system’s built-in support for the 
RTL-SDR chips, and as such the maximum frequency is 
limited to around 860 MHz by the Linux drivers. (If you have 
used one of these devices at higher frequencies [they will 
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function up to around 1700 MHz] with some SDR package, 
you were able to do that because your SDR software uses its 
own set of drivers.) If you want to use VLC at higher 
frequencies, there is a workaround for this described by 
Clayton Smith, VE3IRR, at the following link (described near 
the bottom of his page): 


He also describes using the “BladeRF” for transmitting digital 
ATV. 


3) The following link is the best way to get the Raspberry Pi 
OS: 
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4) Method 
- Once you have your RPi up and running and your SDR 
dongle connected, start the VLC (it is under “sound and 
video”). 
e Select: Media > Open capture device. 
e Select tab Capture Device. 
e Select Capture Mode (drop down) TV-digital. 
e Select DVB-T. 


e Enter frequency and use the bandwidth drop down and 
select 6 MHz. (The default “automatic” sometimes hasn‘t 
worked for me.) 


5) Links for the Nooelec SDRs: 
https://tinyurl.com/y27gxtqx 
https://tinyurl.com/oc6z2hv 

6) Reply to my email to VE3IRR requesting permission to 
reference his work: “You're certainly welcome to quote or 


paraphrase that part, or use whatever else you like from my 
blog. 73, Clayton (VE3IRR)” 
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Grandma 


One evening a grandson was talking to his grandmother 
about current events. The grandson asked his grandmother 
what she thought about the shootings at schools, the 
computer age, and just things in general. 


The Grandmother replied, "Well, let me think a minute, I was 
born before television, penicillin, polioshots, frozenfoods, 
Xerox, contactlenses, Frisbees and the pill. There were no 
credit cards, laser beams or ball-point pens. 


Man had not yet invented pantyhose, air conditioners, 
dishwashers, clothes dryers, clothes were hung out to dry in 
the fresh air and man hadn't yet walked on the moon. 


Your Grandfather and I got married first, and then lived 
together. Every family had a father and a mother. 


Until I was 25, I called every man older than me, "Sir."And 
after I turned 25, I still called policemen and every man with 
a title, "Sir." 


We were before gay-rights, computer-dating, dual careers, 
daycare centers, and group therapy. 


Our lives were governed by the Ten Commandments, good 
judgment, and common sense. 


We were taught to know the difference between right and 
wrong and to stand up and take responsibility for our 
actions. 


We thought fast food was what people ate during Lent. 


Having a meaningful relationship meant getting along with 
your cousins. Draft dodgers were those who closed front 
doors as the evening breeze started. Continued page 34... 
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Linear Class A, CATV Trunk Amplifiers 


for 70 cm Driver Amps 


Written by Jim Andrews, KH6HTV 
Reprinted from Boulder Amateur Television Club TV 
Repeater’s REPEATER July, 2020 


) 


F Package Type: SOT-11: 


Recently while looking though my electronic parts cabinet, I 
stumbled on some CATV amplifiers I had purchased ten years 
ago. I used one of them ( RFC-041) in my very first 10 watt 
(pep), VUSB-TV transmitter. I called it my model 70-1. (see 
the next article) The parts were hybrid modules from RFHIC 
in Korea. They were the RFC-041 and the 1F7534P. 


Unfortunately, they are no longer available from RFHIC. 
However, the concept of using CATV trunk amplifiers as very 
linear drivers should be kept in mind when designing your 
next 70cm or 33cm, ATV transmitter. Thus, Iam showing you 
what can be accomplished with them. 


The RFHIC specs. for these amplifiers were: 12Vdc at 1/2 
Amp, Gain 19dB (RFC-041) & 34dB (1F7534P). The 1F7534P 
was specified for CATV service from 50 to 750 MHz with 
outputs of 44dBmV. The RFC-041 was specified for mobile 
data radio service in 800 MHz band with very low distortion at 
20dBm output. 
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RFHIC 
1F7534P 34dB 


es 12Vde 


550mA 


I decided to build up a couple of amplifiers in the Hammond 
die-cast enclosures (1590ABK) and see how well they would 
work for DVB-T service. The RFHIC specs. were very specific 
about not exceeding +12Vdc. Thus to be able to operate 
them from +13.8Vdc, I also installed a low drop-out voltage 
regulator, LM-2941CT and set it for 10.8Vdc. This allowed me 
to operate the modules from +11 to +15Vdc without fear of 
damage. 


So, how well did they work ? A 1.5 GHz swept frequency, 
S21, test showed they actually were very wide band with 
about 1 GHz bandwidths and very flat responses. 
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SnF . +1@.8 Yde 


LM2941CT 
On-Off Vadj 
GND 


RFHIC hybrid modules 
RFC-@41, 2@dB gain 


or 
1F7534P, 34dB gain 


The gains were about 20dB & 34dB respectively. The low 
frequency corners were about 20 MHz The return losses, S11 
& S22 were quite good over the extended range also, being 
of the order of -15 dB. I tested the output power vs. input 
power at 430 MHz. It was very linear for both units with a 
very sharp knee at the -1dB gain compression point and very 
rapidly saturating there after. For the RFC-041, P(-1dB) = 
+33dBm = 2 Watts. For the 1F7534P, P(-1dB) = +30.4dBm = 
1.1 Watts. 


I next tested the amplifiers for DVB-T service. The RFC-041 
worked well up to +20 dBm (rms) output at 441 MHz. At that 
point, the shoulder break-point was -32dB. Driving it any 
harder, even by 1dB, compression started occurring. Backing 
off the drive by only -3dB, lowered the output to +17dBm 
(rms), but improved the shoulder breakpoint dramatically to 
-41dB. The RFC-041 could also be used on the 33cm band 
(915MHz), but with lower max. output of +15dBm (rms) with 
a -34dB shoulder break-point. 


The CATV Trunk Amplifier, 1F7534P put out even more rf 
power. It worked well up to +23.8dBm (rms) output at 441 
MHz with a shoulder break-point of -31dB. 
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Dropping the drive by -3dB, improved the shoulder to -39dB 
with an output of +20.8dBm. It was also tested on 915 MHz. 
The max. output was +18.7dBm with a -35dB shoulder 
break-point. 


| CQ-DATV © | 


dotMOBI 


| ee ee 


Email editor@cq-datv.mobi to advertise here 


This is a free service 
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One from the vault - VART 232 TO USB talk at whatever baud rate you want to the chip and off it 
goes. It took a lot of time and headache out of doing it. 


Converter The circuit was even made easier by buying a ready made 28 
pins SSOP to 20 pins DIL Socket then I can make it plug-able 
First published in issue 3 (my eyes are going now 67). 


Written by John Hudson G3RFL 


The FT232R 


As technology advances so fast many different DATA 
interfaces take place it becomes harder and harder to keep 
up. Nowadays the equipment seems to have steadied down 
to using the USB format and that’s what you get on most 
modern PC's 


So I came up with a problem when I wanted to use RS232 
the sort of previous standard but find no PC's uses it now and 
it’s a bit slow. 


I love writing in Assembler language and using PIC u/P and 
all have a serial UART type of output some later ones will 
drive USB direct but need a lot of overhead software 
understanding to get it correct until I found a little chip that 
converts UART to USB and does all the fancy set-up logic for 
you just UART in and USB out it’s the FT232RL and its Bi- 
directional and better still its addressable given many 


options. Just look at devices internal block diagram a really well 
designed unit by FTDI. It runs on its own internal Oscillator at 

Because I like to make things in building blocks I set out to about 48MHz (see diagram - next page). 

make a PCB just to run this interface has a test unit for my 

developments and can be plugged into a DEV PCB with ease. There are more complex chips in this series that will do 

Now on it we have a TX led and an RX led to show it is whatever standard you want. 


working and it is all powered from the USB lead I have two 
10k isolation resistors on the UART lines to protect the chip 
from the unit it goes into (u/P). 


When you plug the PCB into a USB lead the PCB leds flash 
has the PC sets things up all by magic registers and you just 
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F FTDI Document No.: FT_000053 
: : FT232R USB UART IC Datasheet Version 2.10 
SS Chip Clearance No.: FTDI# 38 


2 FT232R Block Diagram 


osco 
(optional) 


RESETS Reset 
Generator 
To USB Transelver Cell <— 


ocst 
(optional) 
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...From page 30 

Time-sharing meant time the family spent together in the 
evenings and weekends — not purchasing condominiums. 

We never heard of FM radios, tape decks, CD's, electric 
typewriters, yogurt, or guys wearing earrings. We listened to Big 
Bands, Jack Benny, and the President's speeches on our radios. 
If you saw anything with 'Made in Japan’ on it, it was junk. 


The term 'making out' referred to how you did on your school 
exam. Pizza Hut, McDonald's and instant coffee were unheard of. 
We had 5 & dime stores where you could actually buy things for 
5 and 10 cents. 


Ice-cream cones, phone calls, rides on a streetcar, and a Pepsi 
were all a nickel. And if you didn't want to splurge, you could 
spend your nickel on enough stamps to mail 1 letter and 2 
postcards. 


You could buy a new Ford Coupe for $600, but who could afford 
one? Too bad, because gas was 11 cents a gallon. 


In my day, "grass" was mowed, "coke" was a cold drink, "pot" 
was something your mother cooked in and "rock music" was 
your grandmother's lullaby. "Aids" were helpers in the Principal's 
office, "chip" meant a piece of wood, "hardware" was found in a 
hardware store and "software" wasn't even a word. 


We were the last generation to actually believe that a lady 
needed a husband to have a baby. We volunteered to protect 
our precious country. No wonder people call us "old and 
confused" and say there is a generation gap. 


How old do you think I am? Pretty scary if you think about it and 
pretty sad at the same time. 


This woman would be only 68 years old. She would have been 
born in 1952. 
Source: Anonymous 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


WHY YOU SHOULD WEAR 


FACEMASKS 


LET ME TRY AND MAKE IS SIMPLE FOR YOU... 


THE URINE TEST 


&) IF WE ALL RUN AROUND NAKED AND 
SOMEONE PEES ON YOU, YOU GET WET 
RIGHT AWAY 


‘e IF YOU ARE WEARING PANTS, SOME 
PEE WILL GET THROUGH - BUT NOT AS 
MUCH, SO YOU ARE BETTER PROTECTED 


Followed all over the world 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


Js (B IF THE GUY WHO PEES ALSO IS 
WEARING PANTS, THE PEE STAYS WITH 


HIM AND YOU DO NOT GET WET. 


Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 
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Editorial 


Let's start with the new kid on the block BECG (Broadcast 
Engineering Conservation Group). 


We featured their work in CQ-DATV 85. It’s a nice warm 
feeling to know that somebody is looking after yesterday’s TV 
technology and we should all remember that without 
yesterday's technology, we would not have today’s 
technology. 


Everything must start somewhere and it would seem BECG is 
the answer to restoring and preserving this aged kit. They 
are a registered charity and are open for donations. All the 
money goes on the kit as the team are all volunteers. We will 
try to keep you up to speed with the progress of the various 
projects. 


The reason we have brought it up today is the first edition of 
their newsletter, which is called Line-Up, has landed on the 
editorial desk. It is being circulated by email and this first 
edition introduces the team and their objectives. CQ-DATV is 
proud to be supporting them. You need to know that our 
production team is behind you and any way we can help, 
please don’t hesitate to ask. 


In the last edition Rudi SS8RU sent in a wakeup call to what 
needed to happen in ATV. Dave Crump G8GKQ, the current 
BATC chairman, has asked us to publish his reply and we 
have done so in full, with no editorial cuts. Dave is wearing 
his BATC hat, but CQ-DATV is open to everyone, you don’t 
need to ask for permission Dave. 


CQ-DATV also believes we need to secure a digital future for 
ATV and to develop a project that can be home constructed 
and that can support software updates. Rudi is quite right, 
this is a major investment for amateurs, and Analogue, 
DVBS, DVBT, DVBS2, DVBT2 is not helping. 
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Digilite was the first DATV project and was supported both by 
the BATC and direct to non-members via the Digilite website. 
Dave is happy to endorse Portsdown as its successor. This 
may or may not be the answer, but as he points out, the 
support from the BATC shop is only available to BATC 
members. Please Dave open this up to everybody. 


In this issue:- 

Don Nelson, NOYE adapts surplus Direct TV, satellite TV 
antenna for use on the 3cm (10 GHz) ham band. Don has 
also written an article investigated bouncing of FM ATV 
Flatirons and other rock structures. This has worked for SSB 
so why not on 5678 MHz ATV. 


John Gebuhr, WBOCMC investigates direct frequency 
modulation of the Silicon Labs PXOs. Apparently, there are 
pads that until now have not had external connections, but 
John has extended the connections and the results are in this 
issue. 


Trevor G8CJS looks back to his early days as a broadcast 
television engineers and one of the problems he was sent out 
sort was Lip Sync in TV sound. 


Trevor has also written another instalment on his GVG panel 
and looks at the LEDS in his panel compared with earlier 
panels equipped with bulb illumination. Trevor also explains 
the T- Bar issues and outlines what will be in the software 
Version 16 when he gets it finished. 


One from the Vault is also by Trevor (will this lockdown never 
end). This is a look back at streaming the RSGB AGM from 
CQ-DATV issue 3 now that really is looking deep in the vault. 
The production team would also like to apologies for the mis 
spelling of the word Slovenia in the PDF version of CQ-DATV 
86. The e-book version was corrected at the proof stage, we 
just ran out of time when it came to proofreading the PDF 
version. 
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If anyone would like to help with proof reading CQ-DATV 
copy, please contact the editor@cq.datv.mobi. 

We also have a Facebook site CQ-DATV if you would like to 
join us you are more than welcome, you will be asked 
questions, this is necessary as we do get applications that 
don’t know the answers so please don’t laugh when you read 
them. 


On behalf of all the contributors and the editorial team, 
please sit back and enjoy CQ-DATV 87. 


a 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


wie 
vy] “a sip 
‘oe Receiver/tuner/Analyzor 
NOAA 


ww datv-express. com Pe 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 


BS MINITIOUNT 108s - Recerver/Anatyver OVB-S/S2 144 MHz to 2450 Miz - SfrmuninGS kS/s - for ManiTiouner/MiniTiouner-Pro 
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Oconiee OsAr 
(MiniTioune display above is the ATCO 1268MHz DVB-S gone ae 
at WA8RMC QTH 15 miles away). 


FEC 4/4 » Deave UDP Record 


MPA 


News and World Round-up 


Full HD D-ATV 10.2GHz & 5.7GHz 167Km Test 
report 2020/8/10 


This time, even at 10.2 GHz, communication with a mutual 
distance of about 167 km went well. 

At 5.7GHz, the 287km communication using the Sea of Japan 
duct has already succeeded many times, but isn't this the 
first record of 167km Full HD communication in the 10.2GHz 
band? 


The 5G & 10G communication recording video is below. 
https://tinyurl.com/y2hssmey 


Japan's Full HD D-ATV, "ISDB-T system" (64QAM OFDM), 
which is equivalent to Japan's terrestrial digital TV 
broadcasting system, is mainly used, but both MPEG-4 and 
MPEG-2 are used in the encoding system. I also wrote these 
on my blog with photos. 


DE JAORUZ 


Source https://tinyurl.com/yagt3ja9 


BATC Weekly QO-100 Net 


The BATC organises a weekly ATV net on QO-100 every 
Thursday evening at 8 pm UK local time. The uplink 
frequency/parameters are: 


2409.75 MHz, DVB-S2, QPSK, 333kS, FEC 2/3, H264 
encoding. 


This means that the downlink is on 10499.25 MHz. The net 
uplink parameters have been chosen so that they can easily 
be generated from an SDR-based DATV transmitter, and can 
easily be received using a 90 cm dish and any of the 
MiniTiouner-based receivers. For those who cannot yet 
receive the downlink, the net is also streamed live on the 
BATC Streamer at https://tinyurl.com/yyyojsv8 


The net is controlled through the chat channel on the QO-100 
Wideband Spectrum Monitor https://tinyurl.com/y4nc7xcm 
and anybody is welcome to participate. Just announce in the 
chat that you want to transmit, and wait for the controller to 
call you in. Participants are encouraged to spend up to 3 
minutes talking about their latest DATV projects. 


Continued page 17... 


CQ-DATV 87 - September 2020 


Page 4 


Written by Dave Crump G8GKQ 


I read Rudi SS58RU’s letter in CQ-DATV 86; he is clearly not 
getting the support that he expects from his National Society, 
but I do take issue with a number of his other points. 


As Chairman of the British Amateur Television Club, and also 
the IARU Region 1 ATV Contest Coordinator, I will try to 
address each of Rudi’s points in order: 


1) “We had eleven repeaters, our own electronic newspaper, 
one day a year dedicated to ATV, and then DVBS arrived”. I 
am not sure that it was the arrival of DVB-S that caused the 
problem, more the easy availability of video-related internet 
technologies; these have caused a general decline in amateur 
radio activity. The IARU still organises one weekend a year 
dedicated to ATV. 


2) “The prices of the TX DVBS has skyrocketed. DVB 
technology has gone to the factory labs and the Radio 
Amateur has little say.” As Trevor points out, homebuild 
equipment for DVB-S has been available since Dave G8AGN’s 
DigiLite was produced in 2014. The BATC continues to 
support homebuilt DVB-S and DVB-S2 transmit and receive 
equipment with the Portsdown project - a direct descendant 
of DigiLite. It supports the amateur designers of such 
systems and then sells hard-to-obtain parts to BATC 
Members. So far, over 475 amateurs throughout the world 
have bought Portsdown parts from the BATC, and we 
continue to sell the USB modules that Trevor mentions —- well 
over 1000 so far! 


3) “The radio club eliminated the builders from their ranks, as 
did the national associations and the IARU. Without 
constructors, the Radio Amateurs must buy what is on the 
market, but here there are only goods for large bulk buyers. 
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Nothing is found for the ATV niche and the ATV contests are 
almost all gone.” The BATC continues to support amateur 
designers and constructors, buying in bulk and selling hard- 
to-get items to members at no-profit prices. See the BATC 
Shop here: 


4) “The IARU is a “static, plastered” organization. For any 
positive changes, in the amateur radio field must takes at 
least five years.” It only took 2 weeks to change the ATV 
Contest rules in response to the COVID 19 Crisis this year. 
Please tell us what other changes are required? The 80+ 
entrants in this year’s contest seemed to enjoy it. 
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2~ USB receivers ~ britsh Amat: X + 


MCP 1826 1 volt regulator 
Sent FTS-€334LU NIM / tuner 

MiniTiouaer version 2 blank PCB module 

See Details See Details 


See De-ails See Details 


RTS5O47 current limit PCB For 
Mini Tiouse jon2 


. See Deceil; 
MiniTiouner USB interface Saw 
modulo 


MiniTiouner Dual Channel PCB 


One of the BATC Shop Webpages 


5) “National associations and radio clubs lag behind IARU, 
leaving Radio amateurs confused and embittered. They don’t 
know what route to take: Analogue, DVBS, DVBT, DVBS2, 
DVBT2, nothing, ...”. Amateur radio and television is full of 
choices. Different modes are better for different purposes. In 
UK, there is a mix of FM ATV and Digital ATV - mainly 
because we have problems with spectrum allocation. In other 
countries Analogue may be better. The BATC advice is that UK 
repeaters should use digital: DVB-S2 1 MS 2/3 FEC H264 
encoding. Many simplex contacts use 333 kS as this has 
nearly double the range, and is far more resilient than FM 
ATV. 
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6) “The DVBS was presented to me at an ATV day in 2005. Is 
it mentioned in the regulations of the IARU ATV contest of 
this year? How do we recover? It will be difficult, if not 
impossible.” The IARU contest rules allow both analogue and 
digital. The UK entries were mainly digital, the French entries 
were mainly analogue. Everybody seemed happy. 


7) “I do not see ATV as a competition for professional 
stations, I only see contests a possible outlet.” There were a 
few well-equipped stations in the UK contest — but only 
because we have been doing it for many years. Like Trevor, I 
started with valve transmitters and 405 line black and white 
AM transmitters. There were younger guys with better 
equipment than us (homebuilt), and some newcomers 
operating single-band. What matters is that they enjoyed it. 
Those of you who follow the BATC Forum will have noticed 
that there is a lot of development going on with the Ryde 
Receiver https://forum. batc.org.uk/viewforum. php ?f=130. A 
set-top box receiver for Digital Amateur TV that you can build 
on the kitchen table. 


Similarly, it is possible to build the latest Portsdown Digital 
ATV Transmitter/ Receiver (which is based on a Raspberry Pi 
4 and touchscreen) with only basic construction skills. The 
parts are easily available from the BATC Shop and online 
retailers. 


So, all I would ask is that you keep an eye on what the BATC 
is doing, and make the effort to take part in the International 


contests. It’s more fun to play with ATV than to sit and write 
letters! 


More Pictures next page... 
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THE BATC PORTSDOWN 4 


Pe eeneeeeees RECEIVIR 


Frequency , : ) bi ie 

(Nee fey ce | [ey 
LNB Polarity r 

Input Port [Modulation J} Encoder _| | _Formet Source _| 
Restart LongMynd A) 

Force VLC Fre symnace 
Abort VLC 

P EssyCep | | Audio i Atten | 


nebule 


The Ryde DATV Set-top Box Receiver 


I knew had forgot to send 
my latest article. 


2) but wait 


There is a different method 
Various Constructional’ Projects 


editor@cq-datv.mobi Kooking)BackAt OldemnhvVenechnologies 
DIgitalls TFA Microierocessor Projects 


GenerallAhVe News UKesointernationa! 
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Comparison of Hi-Des DVB-T Receivers Comparison Table for the 3 Hi-Des Receivers 


. . Parameter HV-110 HV-120A HV-122 
Written by Jim Andrews, KH6HTV List Price $169 (sometimes $209 $269 
Reprinted form TV Repeater's REPEATER August, 2020 | on sale for $125) 

Frequency Coverage 170-950MHz 100-950MHz& 170-862 MHz 
1.15-2.65GHz 
note: 2 separate 
SMA antenna 
inputs 

ATV Amateur Bands 70cm & 33cm 70cm, 33cm, 70cm only 

2 . 2 covered 23cm& 13cm 
HV-110 Receiver ( 170 - 950 MHz) Measured Sensitivity, -95dBm, 70cm - -95dBm, 70cm - -95dBm, 70cm 


** see note 93dBm, 33cm 96dBm, 33cm - 
91dBm, 23cm - 
92dBm, 13cm 
Measured Sensitivity -- -98dBm, 70cm -98dBm, 70cm - -98dBm, 70cm 
with low noise preamp 97dBm, 23cm 
Bandwidths supported 2, 3, 4, 5,6, 7&82, 2.5, 3, 4,5, 6, 1, 1.5, 2, 2.5, 3, 4, 5, 6, 
MHz 7&8 MHz 7, & 8 MHz diversity, 
2.5 MHz or higher 


HV-120A Receiver ( 100 - 950 MHz & 1.15 - 2.65 GHz ) Inverted Spectrum Yes, Automatic Yes, Automatic NO 


supported 
Diversity Reception NO NO YES, 2 antenna inputs 
Video Coding Formats MPEG-2, MPEG-4 MPEG-2, MPEG-4 MPEG-2, MPEG-4 H.264 
supported H.264 H.264 
‘A/V Outputs HDMI & composite HDMI & HDMI & composite video 
video + stereo composite video + stereo line level audio 
line level audio + stereo line level 
audio 
Control IR remote control IR remote control IR remote control & Up/ 
onl & Up/Down Down channel push 
HV-122, Diversity Receiver ( 170 - 862 MHz ) pete push buttons ‘ 
buttons 


The major supplier of DVB-T equipment for USA, ATV hams is Front Panel Display 2 digit Channel # 2 digit Channel # 2 digit Channel # 
Hi-Des in Taiwan (http://www. hides.com.tw). They supply rhage is cl = ices 


both modulators and receivers. App. note, AN-42 reviewed Meee ee Yes Yes Yes 

the most popular modulator, the model HV-320E, and pee ae dB - « - 

compared it to the older HV-100EH [1]. App. note, AN-27a, DC Voltage ze . a9 ¥ 50 

reviewed the HV-120 receiver and compared it to the original IDC Current 600 mA 390 mA 450 mA 

HV-110 [2]. Since then Hi-Des has added a newer receiver, 

their model HV-122. ** Note: The sensitivity was measured using "Normal" ATV 
digital parameters. They are: QPSK modulation, 1080P 

This application note reviews the Hi-Des models HV-110, HV- resolution, 5/6 code rate (i.e. FEC), 1/16 guard, 6 Mbps. 


120A & HV-122. It also discusses in more detail the HV-122. 
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For detailed comments on the earlier models HV-110 & HV- 
120A, see AN-27a, reference [2]. The following comments 
are for the newest model, HV-122. 


Frequency Coverage: 


The HV-122 worked at the low spec. limit of 170MHz, but 
would not work at the high spec. limit of 862 MHz. It did 
function properly at 850 MHz. The HV-122 only covers the 
amateur 70cm band for ATV. The HV-110 & HV-120A cover 
more amateur bands. 


Low Bandwidths: 


The HV-122 did work all the way down to 1 MHz bandwidth. I 
used the HV-320A to generate low bandwidth, DVB-T test 
signals. At 1 MHz, I was only able to use 360x480 resolution 
video at 400 kbps. 2 MHz bandwidth worked with 720x480 
video at 2 Mbps. 4 MHz bandwidth worked with 1280x720 
video at 4 Mbps. 


Spectrum Inversion: 


There is no Hi-Des specification given on the ability to work 
with inverted sideband DVB-T signals. The HV-122 was tested 
and found that it would not work with an inverted sideband. 
Both the HV-110 and HV-120A work fine with inverted 
sideband spectrum and they do it automatically. For details 
on the measurement to test spectrum inversion, see AN-50a, 


[3] 
Sensitivity: 
The HV-122 was found to have the same identical sensitivity 


on the 70 cm band as the HV-110 & HV-120A. For details on 
the measurement procedure to test sensitivity, see reference 


[4]. 
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dBm S Meter: 


The HV-122 does not have an On-Screen-Display (OSD) 
capability for displaying the RF input power level in dBm. 
Both the HV-110 and HV-120A do have this capability. What 
the HV-122 does have is a relative signal strength bar graph 
which can be activated, via the remote control, along with a 
lot of other digital parameters. This appears as a semi- 
transparent, gray over-lay on the video image. A calibration 
curve was run on the HV-122 bar graph. The bar graph has 
values ranging from 0 to 100%. With no input signal, the 
background, residual noise level indicated 9%. When 
performing the sensitivity measurements, the P5 picture 
digital threshold indicated 15% (at -95dBm, 70cm). From 
that point on upward, I found that for each 10dB increase in 
input power level, the bar graph increased 10%. It maxed out 
at 100% with -4dBm input. Thus, with this calibration curve, 
one could calculate the actual rf input power in dBm. 


Diversity Reception: 


I set up an experiment to verify if the diversity feature really 
worked on the HV-122. Using the same setup as I used to 
measure sensitivity, I split the DVB-T test signal into two 
paths using a 6dB resistive power divider. I put a 20dB, SMA 
attenuator in one path and connected that to one of the two 
antenna inputs. In the other path, I put a rotary step 
attenuator (0-69dB in 1 dB & 10dB steps) and connected it to 
the other antenna input. I intentionally used different cable 
lengths to alter the incoming phase between the two antenna 
inputs. I set the overall test signal level so that the max. 
input signal to the receiver was about 10dB above the digital 
threshold. I then rapidly switched the step attenuator through 
it's range. At OdB setting, it's signal was the strongest input. 
When it was 20dB, both antenna signals were equal. When 
the step attenuator was set > 20dB, it's signal was weaker. 
As I changed the attenuator settings, the HV-122 receiver 
never lost lock on a signal. 
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However, I noted that the switching back and forth from one 
antenna receiver to the other was not seamless. There was 
always a jerkiness in the displayed video when switching 
between antenna inputs. 


Low Latency Mode: 


Both the HV-120A and HV-122 are capable of working ina 
low latency mode. This feature is important IF one if using 
the equipment to actually fly an R/C aircraft, such as a drone, 
using the on board camera to actually pilot the aircraft. 
Otherwise, the typical DTV long latency is a major safety 
issue. Thus Hi-Des has included this option. One needs to go 
into the setup menu to activate this feature in the receiver 
firmware. However, it only works when used with a matching 
Hi-Des modulator (Hi-Des calls them transmitters) in which 
the same low latency mode in the firmware has been 
activated. For general ATV activity with multiple transmitters 
being used by various ATV hams, one should stay with 
standard DVB-T coding and not use the low latency mode. 


Encryption: 


The Hi-Des modulators and receivers are capable of having 
their DVB-T transmissions encrypted. This feature should 
never be activated as it is illegal for USA radio amateurs to 
use encrypted transmissions. 


CONCLUSION: 


I do not recommend the HV-122 receiver as a 1st choice for 
amateur radio/TV (ATV) usage. It is more suitable for use 
with remote control (R/C) aircraft, such as drones. In that 
environment, the diversity reception is an important feature 
to be able to track a moving aircraft with constant doppler 
shift and fading rf signals. Other reasons for my conclusion 
include: Cost -- it is the most expensive of the 3 receivers. 
Frequency Coverage -- it only covers the 70cm amateur 
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band. Spectrum Inversion -- For ATV use at microwave 
frequencies, it restricts the options on available local 
oscillators. S Meter -- the other receivers have a direct 
reading dBm S meter. 


AVAILABILITY: 


Unfortunately, at the present time (Aug., 2020), Hi-Des 
seems to be trying to push the HV-122 in preference to the 
older HV-110 and HV-120A. They are obviously trying to 
market it to the drone market (the buzz word is FPV for First 
Person View). Plus they sell it for a higher price. Oftentimes, 
when checking the Hi-Des, E-Bay web site, they do not list 
for sale the HV-110 or HV-120A. They only offer the HV-122. 
If you really want to purchase the HV-110 or HV-120A, I thus 
recommend that you contact Hi-Des customer service directly 
via e-mail. ( sales@hides.com.tw [2] ) The customer support 
from Hi-Des is excellent. If you ever encounter any issues 
with your Hi-Des equipment, do not hesitate to contact them. 
They respond to e-mail inquiries within 24 hours or less. 


Other Hi-Des Receivers: 


Hi-Des sells several other options for the receivers reviewed 
here along with several other receiver products. 


HV-110: There are no other options. The 110 was Hi-Des' 
original, stand alone, DVB-T receiver. 


HV-120: Besides the "A" version reviewed here, Hi-Des also 

offers two other options ( -1.2G & 2.4G) which include a SAW 
band-pass filter on the front end of the High Band SMA input. 
With the SAW filter, the high band, frequency coverage range 
is thus limited to only the 23cm or 13cm band. 


HV-122: The standard HV-122 version is reviewed here. The 
-2.4G version includes a SAW filter and only works on the 
13cm band ( 2.1 - 2.55GHz). 
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The "A" version covers a very wide band from170MHz to 
2.7GHz. But Hi-Des warns in a small footnote on their web 
site, it has very poor sensitivity, down -20dB, from 170 to 
700MHz. Thus it is only really useful from 0.7 to 2.7GHz. 
Thus I feel it is not worth considering. 


USB TV Tuner Dongles: Hi-Des also sell several USB 
dongles with model numbers of UT-100, UT-120, UT-130 & 
UT-160. The USB dongles all require a supporting PC 
computer. Thus, I feel they are only useful for ATV service in 
the ham shack. They are not as generally useful as the stand 
alone units. Plus they are quite expensive, compared to the 
garden variety of TV tuner dongles, which can be purchased 
for $25 or less. 


REFERENCES: 


1. "Second, Re-Evaluation of Hi-Des, Model HV-320E, DVB-T, 
Modulator", Jim Andrews, KH6HTV Video Application Note, 
AN-42, Dec. 2017, 7 pages 


2. "Evaluation of New Hi-Des, Model HV-120A, DVB-T, 
Receiver", Jim Andrews, KH6HTV Video Application Note, AN- 
27a, March 2016, 5 pages 


3. "Is DVB-T Sideband Sensitive ?", Jim Andrews, KH6HTV 
Video Application Note, AN-50a, July, 2020, 3 pages 


4. "Measuring ATV Receiver Sensitivity & Received Signal 
Strength", Jim Andrews, KH6HTV, -- Boulder Amateur TV 
Club -- TV Repeater's REPEATER, club newsletter, issue #46, 
June, 2020, pp. 6-9. available at: 
https://kh6htv.com/newsletter/ 
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Written by Don Nelson, NOYE 
Reprinted from Boulder Amateur Television Club TV 
Repeater's REPEATER August, 2020 


Don, NOYE, recently undertook a project to adapt a surplus 
DirecTV, satellite TV antenna for use on the 3cm (10 GHz) 
ham band. This particular dish was originally designed to be 
used with a triple feed horn assembly to look at three 
different satellites. Don modified it to accept a different feed 
horn and to be suitable for terrestrial, microwave use, looking 
at the horizon instead of into the sky. 


The feed horn was one Don had salvaged from another 
satellite TV dish antenna. It originally contained the block 
down-converter electronics. Don ripped those out and put a 
copper cover plate over the spot where the circular 
waveguide horn feed into the electronics. 
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Don also sdaed an SMA connecter to the side of the 
waveguide along with a couple of tiny tuning screws. The 
SMA probe was placed 1/4 A in front of the copper back plate. 


The next step was to determine where to place the feed 
horn? The first time, we simply stuck it into the existing feed 
horn support arm. When the antenna was then tested, it was 
found to have whooping -2 dBi of gain (loss really - more like 
a dummy load!). Back to the drawing board. 


Don then consulted the web site of the world famous, ham 
radio microwave expert, Paul Wade, W1GHZ. Paul writes the 
monthly column in the ARRL's QST magazine, entitled 
"Microwavelengths". 


(editor's note: It is a must for all hams interested in 


microwaves to check out Paul's web site 
It contains a huge amount of useful information for us. ) 
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On Paul's web site, Don found some extremely useful 
software of Paul's for calculating all sorts of things related to 
antennas. 


See - http://www. w1ghz.org/antbook/contents.htm 


Then scroll down to the bottom of this long page to 
"Software" -- Downloads: Don used the program there called 
HDLANT32. This is new version of Paul's previous 2003 
HDLANT.exe This new version runs on Windows 7 & 10, but it 
looks like you are running an old 1980s DOS program. There 
are many different sub-programs within this program. Don 
used option "O" to calculate where to place the feed horn 
antenna on the DircTV dish. The program also specified for 
optimum performance, the feed horn should have a 3dB 
beamwidth of 46°. With this feed horn and a 60% efficiency, 
it predicted the antenna would have +32dBi of gain. 
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Once Don had the location and angle of the feed horn 
calculated from Paul's program he then devised a simple 
trigonometry method of physically determining the location. 
It was a simple matter of using a piece of string with a knot 
offset from the middle. 


Simple trig math then determined the lengths of the two ends 
of the string. The string was attached to the dish with tape on 
the major axis of the dish. 


Knowing the precise location, Don was then able to fabricate 
a suitable metal bracket to hold the feed horn in the proper 
spot. 


The last item to be dealt with was building a wedge to align 
the dish on a horizontal axis when mounted on a camera 
tripod. 
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So - How well did the resultant modified dish antenna work? 
The antenna measurements reported earlier in this newsletter 
showed a measured gain of +28.5dBi. Not too shabby ! Great 
work Don. 


Don adds these parting comments:- 


"The feed was from another dish and may not properly 
illuminate this dish. The beam width may not be quite right 
for this dish. The pointing of the feed was not optimum. As 
good as the performance is with this dish and feed, these 
details may diminish the best performance that could be 
obtained from this dish." 


The satellite DirecTV dish was not intended to look at the 
horizon, but up in the sky at satellites. Thus, the mounting 
brackets on the back side of the dish are not suitable for 
terrestrial microwave applications. With an offset feed dish, 
the true pointing axis is not at all obvious. So how did Don 
determine what it was ? Don said "An ellipsoid dish - when 
viewed on axiS appears as a pure circle." 


Thus Don set up the dish on a camera tripod on a horizontal 
surface. He then walked out in front of the dish and looked at 
the dish. When he finally saw it appear to be a "true circle", 
he knew he had found the correct angle. He measured the 
angle of the support arm. He then cut a block of wood in a 
wedge shape of the same angle. The angle Don found for this 
particular DirecTV dish was 25 degrees. The mounting 
bracket could have been used, but the wooden wedge saves 
weight. 
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Grass Valley Mixer Conversions - Part 20 


Written by Trevor Brown, G8CJS and Mike Stevens G7GTN 


For those of you that asked, GVG 
rev 15 is the current release of 

@ software and is on the download 
BY site. GVG rev 16 has not been 

& released as there are still features 
I want to include that are not yet 
finished. 


In 16 so far 


The OLED screen is performing well, and the old LCD screen 
will not be supported by the rev 16 software. The camera 
tallies will also be going as VMIX supplies these via Wi-Fi. 
Mike G7GTN has this in hand and is planning an on camera 
receiving unit. This will free up two 8-bit I2C ports that have 
been kept on the new PCB. We have 5 prototype boards on 
order, but they have not yet arrived. 


These revised boards have everything that is on the MK1 PCB 
and more. The new MK2 PCB’s includes more I2C connectors 
and pads to mount the Arduino I/O, which is the gateway to 
Vmix, where all the heavy lifting takes place for everything 
video, from switching to effects. 


On board regulation of the 14V supply will also be included, 
so the PSU requirement will be a simple single rail input that 
can be powered by a plug top PSU or a laptop PSU. More on 
that when we get the PCB running. The single rail will be 
compatible with the original lamps or the GVG LED’s that are 
part of my panel, the voltages are the same just the current 
demand is greater for lamp populated panels. 


I now have scans of the GVG schematics and I will include 
them in the rev 16 download. 
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The other lamps have the same driver chips, no soft 
on/off switch, but the schematic shows a series 
resistor. Too low in value to be an LED series shunt. 
But they could be replaced with a higher value 
enabling an LED without a built-in shunt resistor to be 
used and avoiding PCB surgery 


Page 15 


The GVG lamps are available, but at £40 for 10 it might be 
worth looking at LED conversions. The LED’s in my panel are 
direct replacements for the lamps. They are constructed of 
several LED’s and a built-in shunt resistor, so no PCB surgery 
is needed. The extract from the GVG schematic shows how 
the PST bank lamps are driven and the lamp supply switch 
that I have enabled on permanently in software. Replacing 
the lamps with LEDS that do not have a built-in shunt resistor 
looks fraught, so if anyone finds a source please shout up. 


( 


\ 


| 


(10) REPLACEMENT 
BULBS FOR GRASS 
VALLEY 110 CONTROL 
PANEL 1.12W 14V 


£41.27 


The Standard GVG lamps in the 100 and 110 mixers 
(not cheap are they) 


Rev16 will have an operational T-bar. I know I have talked 
about it and its operation has been a thorn in my side. Mike 
opened an analogue port in the MIDI interface. This was MIDI 
note number 76 and the protocol is to send 76 down the I2C 
to the Arduino at address 7 and set this in the Vmix MIDI 
shortcuts menu to be a fader. The next value on the I2C bus 
after 76 is the value of the position of the fader. 
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Left: Top View of the Lamps in my GVG 1000 panel 


Right: Side view DDP R/G14 (could we fabricate 
something?) 


I started by simulating this in a simple soft counter that 
incremented its value. Repeating the count causes a cut to 
preview. I tried a countdown that worked fine and then the 
next time it produced the same cut followed by the required 
dissolve or DVE effect. Why the cut? The answer is the on- 
screen fader which moves across the screen left to right and 
when it reaches the end the graphic resets to the left. This is 
misleading. If the MIDI value resets, we get a cut. The fact 
that the on-screen graphic resets is wrong. An increment is 
followed by a decrement and in turn followed by an 
increment. Ignore the on-screen graphic. The fader is now 
working, no cuts and just needs the code writing. The 254 
steps the GVG produces seems to be too many as part of the 
fader travel does nothing. I will sort this but am a little 
worried as I feared 254 steps would be a little jerky, but I can 
only create the data Vmix wants, after that it is out of my 
control. This means that software rev 16 will have an active 
T-Bar. 
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I have also moved the presets that will activate the strap Continued from page 4 
lines. They used to be controlled by the borderline controls. I 
now have them on the Key Bank where they belong. The free 
software only brings in Key1. I can only point you to the Vmix 
site where all the attributes of the various versions of the 
software are listed along with the price list for the more 
featured laden versions. The keys are push on, push again for 
off and the straplines will animate on and animate off with 
the last source button being the cut button to remove the 
straplines (panic button). 


I now have a redundant joystick, that is implemented on the 
paid versions of VMIX or I could vector it out to the two 
redundant I2C ports so I could generate an 8-bit word for 
horizontal and again an 8-bit word for vertical joystick 
position. This would miss out Vmix and enable remote 
camera movements with the free version of Vmix. This could 
be expanded to include more than one camera by using one 
of the spare button banks to select the required camera and 
signal the choice to the outside world with spare I/O 
commands on port 1 (remember I only used 5 lines. Display 
clk, Read Buttons, Write Lamps, Read Analogue, Convert. 
Leaving 3 lines spare to signal which camera is going to be 
under joystick control. 


bk 
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The problem would be first to put my hands on a remote pan 
and tilt head, preferably one with a built-in Vmix friendly 
camera and secondly, would a 254-bit word produce a 
smooth action that could be used on shot or would it jerk and 
be restricted to camera’s that were best moved off shot. That 
is assuming I can translate an 8-bit word into remote camera 
movement protocol. I think that one might be for software 
revision 17. 


Source: Dave G8SGKQ 
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Direct FM with Programmable Crystal 


Oscillators 


Written by John Gebuhr, WBOCMC 
Reprinted from Boulder Amateur Television Club TV 
Repeater’s REPEATER July, 2020 


I have found it is possible to directly frequency modulate the 
Silicon Labs PXOs. There are four additional contacts on the 
end of each PXO other than the four intended connections. 
These do not connect to a pad under the chip. They are not 
shown, nor mentioned on the Silicon Labs PXO data sheet. I 
have added the additional terminal numbers 5-8 myself. 


Two of the end connections 


These four mystery terminals are obviously for programing 
and other internal signals. One of them, #5, appears to be 
the loop filter, or at least access to it. Pins 6 and 7 (my #s) 
appear to be open and may be CK and DATA for programing? 
Pin 8 has a 0.555 Volt potential on it and pin 5 a 0.33 V static 
level. The later will probably be higher at higher PXO 
frequencies since it is the loop voltage. 
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2 of the main terminals and 2 of the internals 


Pin 8 may take part in the programming as well. I didn’t do 
anything with it except measure it. 


= 78L33, 3.3V regulatar 
U2 = Silicon Labs S1@GAAA, 3.34, CMOS, 33MHz PXxO 


With an 18k resistor and a 0.1uF cap in series with one of 
these terminals, #5, I was able to FM modulate the PXO with 
a 400 Hz tone. I did change the resistor to an 82 K which 
didn’t change anything but the drive level. 


My lash up, in the next photo with a close-up following. 
The TO92 is a 3.3 V regulator. The PXO is upside down with 
jumpers to the copper on the board. 


Page 18 


Output cap is 47pF next to the right clip lead, 0.1uF bypass 
at the output of the regulator. 82 K resistor tacked to the end 
connection. Left clip lead is +5 Volt input. The PXO chip I 
used was programmed for 33.0166666 MHz. 


I used my Cushman CE-5 communications service monitor to 
measure the FM modulation. I looked at the 13th harmonic at 
429.215MHz Modulation frequency response was good. It is 
flat from about 50 Hz to 5kHz. I used a -13dBm audio input. 
With a 400 Hz tone, it started to clip at £15 kHz deviation 
with a 4 kHz down shift in frequency (not surprising). More 
than about 12 KHz deviation at the fundamental can cause 
the PXO to go out of lock and won’t come back till the audio 
drops to where it is at 10 KHz. It is also noteworthy that 
there are almost no even order harmonics with this PXO. Only 
the second is significant on my analyzer. 


— 
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The real trick to adding FM modulation to these PXOs is going 
to be how to solder a connection to that really tiny end pin? 


Any one still have a cat whisker? 


John's parting comment "It pays to diddle and tweak, 
sometimes!" 


Editor's Notes 


1. For more information about Programmable Crystal 
Oscillators (PXOs) see our May, 2020 newsletter, issue #43, 
pp. S-12. 


2. These PXOs are made by Silicon Labs. They can be 
purchased from Digi-Key in single piece quantities for about 
$5 each. They are programmed for you by Digi-Key. Specify 
the desired frequency when ordering. They are available for 
any frequency from 100 kHz to 212 MHz. 


3. John's comment about almost no even order harmonics 
from his PXO. This is because the output waveform is a 


Square wave. Fourier analysis of a pure square wave shows 
nulls at all even order harmonics. 
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Bouncing Microwave Signals Off of 


Mountains 


Written by Don Nelson, NOYE 
Reprinted from Boulder Amateur Television Club TV 
Repeater’s REPEATER July, 2020 


SSB signals have been bounced off of the Front Range, 
Rocky Mountains for years. SSB signal on 2304 MHz and 
10368 MHz have been bounced off of the Flatirons and other 
rock structures on a weekly basis for a multitude of QSOs. 


So why not try to do microwave signal bounces for other 
modes and frequencies? 

On June 15, 2020 such an exercise was conducted in Boulder 
Colorado between hams at three locations in and near 
Boulder. The rocks used as a reflector were the Flatirons 
formations on nearby Green mountain. The signals used in 
the test were FM modulated ATV signals at a frequency of 
5678 MHz. 


KH6HTV, Jim, was east of Boulder nominally 5 miles east of 
the Flatirons. WB2DVS, Peter, and WB2DVT, Deb, were 
together in Boulder at a parking lot about 1.5 miles from the 
Flatirons. NOYE, Don, was also in Boulder at Fairview High 
parking lot about 2 miles from the Flatirons. The spots 
chosen for this exercise were done so no player could receive 
a direct signal from any other player. 

The Flatirons were visible to every player without neither any 
obstruction nor any reflecting surface other than the Front 
Range Mountains. 


All players had 5 GHz dish antennas with a gain of 23 dBi. 
Don was transmitting about +23 dBm of rf power. Pete & 
Deb were transmitting about +24 dBm. Jim was transmitting 
a signal with +33 dBm of power. 
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There was a very modest amount of success in the exercise. 
Don received P2 signals from both Pete/Deb and Jim. 
Pete/Deb on the other hand received only a PO signal from 
Don and nothing from Jim. Jim unfortunately received no 
signals. 


The power output levels of each player can help explain what 
signals were received and what was not received. Jim had the 
strongest signal and the greatest distance to reach a 
reflector. The greater distance and the greater power help 
explain why Jim’s signal was just slightly better than 
Pete/Deb’s signal for Don. The PO signal and P2 signal 
received respectively by Pete/Deb and Don may be explained 
by the greater signal loss Pete/Deb had in front of their 
receiver. They had a longer coax cable in front of their 
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Don's roving microwave ATV setup with dishes for 
receive and transmit 


receiver while Don had a very short coax. Jim receiving 
nothing could be explained by the lesser power from 
Pete/Deb and Don. 


For my 5760 MHz, SSB contacts in the past, I have used the 
same dish antenna and my SSB transmitter's output power 
was +26 dBm (400mW pep). Thus essentially the same as we 
used for our recent FM-TV experiment. 


Why were the SSB contacts so much stronger? Well, the 
answer thus is in the relative noise floors for the bandwidths 
of the different modes. The thermal noise floor for a 2.4 kHz 
SSB receiver is a low -140dBm. FM-TV requires a 16 MHz 
bandwidth. Thus it's noise floor is a much higher -102 dBm. 
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This is a whopping 38dB difference. Our P2 picture reception 
was thus just a bit above the noise floor limit. 


So what is the take away from this exercise? Simply put, we 
can bounce microwave ATV FM signals off the Rocky 
Mountains as we have done with SSB microwave signals. 


The reality is that the signal loss, because of the scattering 
off of the random surfaces, are quite significant. The estimate 
for this exercise is that the signal loss was in the 
neighborhood of 30 dB. “Your mileage will vary”. 


Depending on the nature of the reflecting surface, the angle 
of the transmitter and receiver to the surface, and the 
distances from the surface of both the transmitter and 
receiver, the loss can vary. 
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Lip-Sync 


Written by Trevor Brown G8CIJS 


Valentine's day 1972, day one of my new employment as a 
Broadcast Television engineer. I had passed an interview 
some weeks earlier (nobody more surprised than me). 
Having shown that I could “talk the talk”, it was now down to, 
“could I walk the walk”? Slightly scary as my employment 
contract was subject to a three month trial period. 


I was working in the electronic repair department. There was 
broken kit on all the shelves, racks of test equipment and 
service manuals, with the task of the day being to get kit 
from the not working shelves to the ready for collection shelf. 
You were somehow cut off from all the television activity 
going on in the rest of the building. The exception was when 
the phone rang - something that needed attention in situ. 
This was a chance to leave the workshop and visit the 
television production process. 


The problems all needed the basic application of electronic 
engineering, the problem was understanding what the broken 
link was supposed to do and how it fitted into the rest of the 
chain. 


Success meant building a reputation so that when the phone 
rang you were asked for by name. I developed a warm glow 
when it happened! It went a long way to the three-month 
probationary period being a formality. The memo turned up 3 
months to the day and that problem went away. 


TV programs originated as film, video tape or from a live 
studio. They were completely different approaches to the 
same result. The most interesting was film production and 
how they processed material through the system. This was 
compartmentalized so I had to build a picture of the complete 
production chain. 
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There was the hurried TV news film, shot on reversal film like 
slides so you could see it when it came back from the labs, 
this was hurriedly cut into stories so they could be 
transmitted the same day. These items shared the same 
sound transfer process as the more prestigious programs. 
The stories were edited and the assembled into one of two 
big rolls. A and B and onto Telecine to play into the studio. 
There reason for two rolls was so you could drop a story. 
Telecine machines could not fast forward so to drop a 3- 
minuet story took 3 minuets as you played the item. During 
this period only the other roll was available and of course the 
studio contribution. 


The more prestigious documentaries and dramas were shot 
on negative film but came back as cutting copies which in 
effect were prints from the negative that could be used to 
edit up into a final production. Then the negative was cut the 
same way by following edge numbers. This went back to the 
lab for print making, and through a process called answer 
prints, where different colour gradings were applied until the 
print assumed the desired look and a show print was made 
ready for transmission. 


Film edits were held together by sticky tape and this was still 
in place when the news film hit telecine. Negative film had 
the pos cutting copy edited this way too along with the 
negative, but the show print produced from the negative was 
now free of these joins, unless some emergency last minute 
cut had been made. 


The film sound transfer process was the first link in the chain 
for all film sound. If it had sound it came in on %" audio tape 
and was transferred to magnetic film stock that was just like 
the film stock sprocket holes but no pictures, only magnetic 
audio called separate magnetic sound or sep mag for short. 
Film sound was a path from %" audio tape recorded in the 
field with a Nagra tape recorder being the recorder of choice. 
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The %" tape was then passed to film sound transfer where it 
was copied to sep mag. Copying was a simple matter of 
loading the %" audio tape onto an audio deck and copying to 
a sep mag recorder, monitoring and adjusting sound levels, 
adjusting eg. often to minimise wind noise. The other 
function of the transfer suite was lip sync so when the 
magnetic film track was combined with the film pictures, they 
would be in lip sync. The use of battery tape recorders on site 
and another number of variables could create speed or 
velocity errors. 


This is best described as two cars travelling down the 
motorway. They can both travel at the same speed (Velocity) 
but may not be side by side (Phase). To achieve this, velocity 
control is required to speed up or slow down one of the cars 
until they are side by side, and then to maintain the correct 
velocity once the cars are in phase. Ok, enough of the Jeremy 
Clarkson approach. 
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The fix was interesting, but crude. The %" tape had also a set 
of pulses recorded on a separate track supplied by the 
camera, presumably related to the sprocket holes. The 16mm 
sep mag recorder produced the same and the these were 
brought up as a Lissajous figure on an oscilloscope. The 
speed of the %" tape was adjusted to get a circle. (often a 
variable voltage transformer on the tape deck motor) This 
gave a variable that could be jockeyed into a crude lock in 
the transfer. The clapper board was the key to phase locking 
the two. The soundtrack had the click of the clapper board 
and the picture track showed the board being shut. Put these 
together and if the velocity of the transfer was jockeyed into 
a circle correctly the two should be in and stay in lip sync. 


I would have thought by now that a simple servo loop could 
have taken over this task. Film has been around longer than 
television and the KISS principle of keeping it simple was a 
dominant feature. Film was always viewed as a craft. 


Later kit used the approach of Xtal locking the speed of the 
capstan motors in audio kit and took over from pulse lock as 
there was no need to wire the camera op to the sound op or 
monitor Lissajous in the transfer. 


The beloved Nagra 
audio recorder, the 
staple diet of film 
sound recording for 
many decades 
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Sie 


Video Tape was lip sync free if all you did was record the live 
studio sound and pictures onto the audio and picture tracks. 


How about if it were an orchestra and the sound was also 
recorded onto a multi-track recorder so the mix could be 
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adjusted after the studio record. Yes, it could be adjusted via 
the sound desk when the recording was being made, but you 
only got one chance at that. 


The multi-track enabled a more relaxed approach to the final 
mix and for some programmes sound effects could also be 
added. The problem was replacing the VT audio track with the 
post produced multi-track mix. Both machines in theory were 
locked to station sync so the only problem was to phase them 
up and re-record the audio and stay in lip-sync. 


Enter time code and a different technology. Timecode was a 
system where every electronic frame is given a unique code 
of hours, minutes, seconds, and frames as a linear audio 
track. LITC for short. 


Record timecode on the multi-track audio recorder and same 
on the VT machine cue track, adjust the entry points until 
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8 track multi-track 
recorder, these evolved to 
16 and eventually 32 track 
record machines using 2” 
/ =m © Wm tape 
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you have phase lock, rehearse and when you are Sure it is all 
in sync put the VT into audio record and replace the studio 
audio with post produced enhanced sound. If the multi-track 
could be controlled by an edit controller, then they could be 
pulled into lock and the VT audio re-recorded. 


This was a big if as Multi-track machines were not normally 
equipped with an edit controller interface, so various Heath 
Robinson modifications were the order of the day! 


All edit controllers produce what is called an external event 
(usually a relay closure.) This could have been used to cue a 
multi-track and the parking position adjusted until sync was 
achieved. We went for the more complex full edit control and 
it had its moments particularly as the multi-track machine 
lived in the production gallery one floor above VT editing. 
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There were other solutions and one ITV station produced a 
different low-tech solution, again lock both machines to 
station sync, but record a full one-minute VT clock at the 
head of the recording, with speaking clock as the sound 
source. Wire up a pair of headphone with VT sound in one 
and ear and multi-track audio in the other, roll them from the 
same point and listen for echoes, speed up or slow down one 
of the sources with momentary disruptions until the echo 
goes, now they are in sync and the VTR can be put into audio 
record and the multi-track sound used to replace the audio. 


I think we were back at Heath Robinson level or KISS if you 
prefer, not a bad place to be when the pressure was on. 


It was interesting to escape the repair benches and see how 
the problems were solved in different sections. Lip Sync was 
the tip of the iceberg. The dull bits were when the phone did 
not ring. On the brighter side I had passed my three-month 
probation and found another job in video tape, moved up an 
engineering grade. Still solving problems, but much nearer to 
the hub of television production. I was learning and seeing all 
the problems first-hand. 


Like all jobs the wind of change blew through and I was able 
to talk the talk on VT editing and made the jump to tech ops, 
another jump in grade and a new learning curve. The sad bit 
was handing my sonic screwdriver on to somebody else! It 
was metaphorical but had served me well. The new job also 
had its moments, it was after all, television. 


Reference: 
http://en. wikipedia. org/wiki/Nagra. 


The company was based in Switzerland and had developed a 
reputation for quality and reliability throughout the film 
industry. Their equipment technology design and construction 
was outstanding as was the reliability. 
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One from the vault - Multi Camera Shoot 


First published in issue 3 
By Trevor Brown G8CIJS 


In the last two issues I have covered two different single 
camera shoots, that can be edited together and made into a 
DVD with Wondershare video editing software. In this issue I 
want to have a look at a multi camera shoot. The first one of 
these I tackled was for an RSGB AGM. I used three cameras 
and a video caption generator. One was a professional 
camera and did most of the work the other two were CCTV 
camera’s that filled in, while the pro camera was re-framing 
and focusing. 


The heart of the shoot was a vision mixer, and this was a 
datavideo SE500 bought especially to make the event work. 
There are lots of video mixers around and they often turn up 
on eBay, but not everyone is suitable, as the cameras were 
not synchronised, so a mixer that would work with non sync 
sources was essential. If your budget will not stretch to the 
SE 500 then mixers such as the Panasonic MX50 often turn 
up on eBay, but they are getting old and are a complex item 
should they need repairing. 


vo ies Ws 


Preview 


nerator 
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The RSGB AGM was recorded and transmitted live on the 
BATC streamer; I think there is still a recording in the BATC 
film library if you did not see it. All the video connections 
shown in the diagram are PAL and it was recorded in 4 by 3 
formats. 


The first problem was the sound, this was provided by 
another company and we were given a courtesy feed at line 
level on an XLR, I had anticipated this and made an adaptor 
XLR to Phono, but the SE 500 did not like the feed an added 
a loud buzz, so an isolation transformer was fitted and cured 
the problem and is now carried as a standard kit item for use 
with this mixer. The event was recorded and streamed. I have 
not shown the streaming computer, it was looped off the 
video recorder, which again is another expensive item, but I 
did wonder about a DVD recorder had I not already owned 
the Digital Video recorder. 


Rear view of the datavideo SE 500mixer 


Why the expensive datavideo mixer, well it is important to be 
able to see all the camera’s so as to choose the best picture 
and not cut to a camera which is being reframed or adjusted. 
To this end the four video sources controlled by the mixer are 
displayed on a single video monitor as a quad display. 


This was really useful and worked well, secondly it has a tally 
light output which will put a red light on the camera that is on 
air, unfortunately this was not implemented on this shoot, but 
with only one camera that could be moved and two CCTV 
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camera’s one showing a wide shot of the top table and 
speakers and the other, the audience, this was less of a 
problem. 


The next outing was Budbrook School and a streaming event 
of a link with the International Space Station. This time we 
got to do our own sound and then the RSGB AGM again with 
three professional camera, So cues were essential this time. 


LED A3 =pin1 = 1R (Main1) 

LED A2 =pin2 = 1G 

LED Al =pin3 = 1Y (Sub1) iia 

Ground =pin4 = GND ; 

LED D3 = pin 5 = 4R (Main4) Video Red LED LED Yellow LED 
LED B3 = pin 6 = 2R (MAIN2) Channel | (On Air) . (Next) 
LED 62 = pin 7 = 2G (Off line) 

LED B1 =pins = 2Y (Sub2) | Pint | 

Ground =pin9 = GND 1 Pin 2 Pin 3 
LED D2 = pin 10 = 4G 

LED C3 =pin 11 = 3R (Main3) . Pin 6 Pin 7 Pin 8 
LED C2 = pin 12 = 3G 3 Pin 11 Pin 12 Pin 13 
LED C1 = pin 13 = 3Y (Sub3) 

Ground = pin 14 = GND 4 Pin 5 Pin 15 
LED 01 = pin 15 = 4Y (Sub4) 


The manual for the SE 500 had the following info on the VGA 
connector on the rear of the mixer; we were only interested 
in the Red on air LEDS which were logic low when selected. 
We decided to go with logic of supplying +12 to the cameras 
when on air, this is more standard in broadcast cameras and 
for non broadcast cameras we could supply them with a small 
camera box with an LED and serial current limit resistors that 
did not need power. Brian Kelly designed the interface from 
the VGA connector to the camera boxes four of these were 
required and I added an illuminated LED push button so they 
could be seen working from the mixer and the push button 
could be used to attract the camera ops attention without 
cutting to him. 


We used XLR connectors to wire the camera boxes to the 

interface unit, with a standard of pin 1 ground pin 2 cues and 
that left pin 3 free for one way talkback from the mixer to the 
camera boxes, to which a jack plug was added so the camera 
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operator could listen to the director on cans. (A Small Maplin 
amplifiers was used to feeding pin 3 on all the Camera box 
XLR’s),It worked well and to communications both audio and 
camera cues were a blessing for the second RSGB AGM. 

The SE500 has been in operation for several years now and 
the last outing was the EME (Earth Moon Earth) which was 
the first wide screen operation I had attempted. Strictly 
speaking PAL should not be used for wide screen, but for 
streaming resolution you can get away with it, but if you are 
considering a wide screen multi camera shoot then perhaps 
PAL might not be the way, so in the next issue I will look at 
digital options rather than the PAL SE500 mixer. 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


CQ-DATV 


Followed all over the world 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


sma! 


. Want to be notified when issues of CQ-DATV are published? 
https://cq-datv.mobi seme TSS 2191 Join our mailing list. 
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Editorial 


Welcome to issue 88 of our electronic ATV magazine. 


In a previous issue we presented a 5.8GHz transverter 
developed by Jim, KH6HTV. Now we have Don NOYE providing 
details on how he designed and built his home-brew digital 
TV transverter for the 5cm band. Don has taken a totally 
different approach. The key components came from his 
microwave junk box (a coaxial cross-over relay). 


For anyone using the Ryde Software there is now a minor 
revision that introduces a hardware shutdown facility. This is 
primarily for repeater installations. While on the subject of 
repeaters, Clive G3GJA has found a problem with the BATC 
I2C testcard and compatibility with the DTX1 transmitter. 
Thanks Clive. 


I think Trevor had a hand in the design of that I2C testcard, 
but it was back in the 80’s when Teletext chips were an 
inexpensive solution to many ATV testcards and patterns. I 
suspect there are still ATVers using them today, anyone tried 
them with the DTX1? 


Speaking of Trevor, yes we have another edition of the GVG 
panel and how to implement the T-bar which is part of GVG 
16 software and also the start of how to add control of a 
remote Pan and Tilt head by extending out the I2C bus toa 
PCA 9685. 


I2C, now where have we heard that before ops, sorry Clive I 
think you are safe, its only being used as a control bus, if you 
find a bug in 40 years time be sure to let Trevor know. 


We have reported previously of the use of 2watt power 


amplifiers from China for the 5.8GHz band for FM ATV and 
DVB-T. 
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There have been problems with at least one or more of these 
amplifiers burning out. Now Jim, KH6HTV, Pete, WB2DVS, 
Bill, ABOMY & Don, NOYE have jointly carried our autopsies on 
several of these deceased amplifiers and the verdict is in. 


There are many ways to provide portability for DVB-T receive 
capability when the need arises at remote sites or during 
Field Day Operations. This solution is brought to you by Dave 
Pelaez, AH2AR. 


Steve Marshall MOSKM has taken the brave step of scraping 
his power hungry Spectrian 23cms power amplifier and re- 
using the XRF 286S transistors in a new design. This is not 
for the faint hearted but Steve had a little help from his 
friends, well one in particular that milled him some 6mm 
copper. 


"Houston, we have a problem" is a popular but erroneous 
quotation from the radio communications between the Apollo 
13 astronaut John ("Jack") Swigert and the NASA Mission 
Control Centre ("Houston") during the Apollo 13 spaceflight. 
Not Houston but New Mexico Ken Goldstein, KD5HEH is 
engineering an ATV transmitter to be carried aboard a high 
altitude amateur rocket. The heart of the ATV package is an 
MFJ-8709 analog ATV transmitter with a power of 4 watts. 
Ken is in New Mexico, fingers crossed for you Ken and a 
successful launch. We don’t have a launch date yet, but 
please keep CQ-DATV in the loop and we can start a 
countdown on our Facebook site. 


On Sunday, September 13th, Jim, KH6HTV, Larry, KOPYX, 
Don, NOYE, Pete, WB2DVS & Debbie, WB2DVT headed out 
onto the Colorado prairies with their 5.7 GHz, BBQ grill dish 
antennas and transverters to see what ATV records they 
could set. P5/Q5 signal reports from over a distance of 50.9 
km ( 31.6 miles) were possible and we suspect there are 
some longer paths being planned. 
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We hear a lot about the history of broadcast TV cameras, 
sometimes VT and even telecine from time to time. But what 
of some of the less headline grabbing parts of the chain? An 
example of this unrecorded broadcast TV history is the video 
mixer — a vital but often unnoticed piece of production 
hardware. Paul Marshall takes us back to see how the 
techniques developed in the 1950s giving us the classic A/B 
mix and fade format. 


BECG’s (ed Broadcast Engineering Equipment Group see CQ- 
DATV 85) 1950s Project Vivat vision mixer is now restored 
and working and its features help reveal the origins of 
familiar terms and operating practice. 


One from the Vault looks back at CQ-DATV issue 2 and John 
G3RFL’s frequency counter for 10GHz. This uses a PIC 16C84 
and the software is one of the top downloads from the CQ- 
DATV site. The project has a simple home etched PCB that 
does really aid in the construction. 


An action packed edition of CQ-DATV, with we hope, 
something for everyone - download, sit back and enjoy! 


CQ-DATV is always looking for copy. If you have something 
you would like to share with our readers then now might be 
the time to email the editor@cq-datv.mobi. 


If you enjoy reading our magazine then why not join the CQ- 
DATV Facebook. 


CQ-DATV Production team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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News and World Round-up 


GB3EY off - nearly ready for full repeat mode 


GB3EY's beacon mode is off air because the DTX1 DVB-S 
modulator it was using is needed for integration into the 
digital GB3EY repeater hardware. 


This has shown up an issue on the repeater logic based on 
the BATC I2C project. This is the original analogue/FM 
repeater logic used by GB3EY that has been substantially 
modified to make it work in a digital system. It was found 
that the DTX1 was only producing a blue screen when fed 
from video derived from the logic. Any through video was 
repeated normally. 


Eventually, this was traced to the sync pulse train coming 
from the I2C's VDU that is not interlaced, despite 
assumptions and assurances that it was interlaced. As the 
knowledge and facilities do not exist to modify the software in 
the EPROM that would possibly allow an interlaced output, it 
was decided to explore a hardware solution. 


A separate SPG, built from the £1 goody bags from the last 
CAT containing 2 x ZNA134 and a 2.5625MHz crystal, has 
been built that produces broadcast standard syncs. That is 
then fed to the PAL coder, an AD724. The syncs are also fed 
to the video input of the VDU used for genlocking and the 
SAA5231 teletext data slicer chip fitted that does the genlock 
function. 


Surprisingly, it works; the video from the PAL coder is 
excellent despite interlaced syncs being used with non- 
interlaced RGB video but it is good enough to fix the blue 
screen problem on the DTX1. 


Without this problem the repeater would have been on for 
the second anniversary of its NoV being issued, which is what 


CQ-DATV 88 - October 2020 


we were working to achieve but weather permitting it should 
be on by the end of the month. 


Clive G3GJA 
Source: /https://tinyurl.com/yxgpjraf 


Update for Known DATV DX Records 


The PDF records sheet on the BATC wiki has been updated 
with six new DX records of note for DATV. 

See https://tinyurl.com/y449vim/ or the pdf file 
https://tinyurl.com/y5nhmgm7 


e 27 GHz RB-DATV QSO of G8GTZ and G4LDR on 2019-01-28 
35.6 KM 


e 10 GHz RB-DATV QSO of F1MPE and HB9AFO on 2019-09- 
14 258 KM 


e 10 GHz DATV QSO of JAORUZ and JAODAE on 2012-07-28 
463 KM 


e 5.7 GHz DATV QSO of JAORUZ and JAODAE on 2012-07-28 
463 KM 


e 144.600 MHz (experimental) PI4D to G4YTV 2020-08-22 
403 KM 


e 145.300 MHz (experimental) PAOJCA to G4YTV 2020-08-22 
380 KM 


Please send me an e-mail if you know of a DATV QSO that 
should be added to this list (via WEHHC@ARRL. net) 


73...de Ken W6HHC 


NOYE - 5.7 GHz TRANSVERTER 


In a previous newsletter, issue #54, we presented a 5.8GHz 
transverter developed by Jim, KH6HTV. So Don has provided 
us with some details on how he designed and built his home- 


Page 4 


brew, digital TV transverter for the 5cm band. Don has taken 
a totally different approach. Key was having in his microwave 
junk box a coaxial cross-over relay. This allowed him the 
freedom to use all of the major components for both receive 
and transmit modes. As seen in the block diagrams, the only 
difference is the direction of the signal flows. 


The local oscillator (LO) is a Frequency West brick operating 
on 6.297 GHz and outputting +13dBm of rf power. The RF 
frequency is 5.678 GHz and the IF frequency is 514 MHz. The 
mixer is an Anzac model MDC-171 which requires +7dBm of 
LO drive power. It is rated for RF/LO (4-18 GHz) and IF (DC- 
4GHz). The mixer has 6dB conversion loss. The amplifier is 
an Avantek model SA81-0112M. It is a C band amplifier with 
29dB gain. The band-pass filter is an unknown commercial 
filter with a pass-band from 5.15 to 5.85 GHz and -2dB of 
insertion loss. 


So how well does it perform? Don set it up with sufficient IF 
drive power to maximize the rf output with the out of 
channel, spectrum shoulder break-points set at -30dB. 
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514 MHz 


— 


+12v 6192 MHz 
NOYE 5.7 GHz Transverter -- Receive Mode Block 
Diagram 


The required IF drive at 514 MHz was thus -4dBm rms from 
his Hi-Des HV-100EH modulator. The resultant RF output 
power was +17dBm rms (5OmW). The gain of the transverter 
is 21dB for both transmit and receive. The noise figure of the 
Avantek amplifier is 5.9dB. It obviously works, as Jim, 
KH6HTV, and Don exchanged DVB-T QSO contacts on August 
18th over a 5 mile rf path with Don set up at NCAR. See the 
previous newsletter, issue # 54, p. 9. Both Jim & Don 
received P5 pictures with perfect 23dB S/N. 


Source: https://www.kh6éhtv.com 


Minor Ryde Software Update 202009160 
Wednesday September 16th 


I have just published a minor revision to the Ryde software 


that introduces a hardware shutdown facility, primarily for 
use in repeater installations. 
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To use this facility, a pull-up resistor (1k to 3v3) should be 
fitted to GPIO pin 26. 


Shutdown is initiated by grounding pin 26 continuously for 
over one second. The facility is disabled by default; to enable 
it, go to the console menu and select Settings, Hardware 
Shutdown, and press the space bar to mark "SHUTDOWN". 


PLEASE NOTE THAT INSTALLATION OF THIS FACILITY 
REQUIRES A NEW CARD BUILD - IT IS NOT AVAILABLE AS AN 
UPDATE. 


On the same settings menu, I have added the ability to 


display the on-screen debug menu and to select the response 
to the Power button. 
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Lastly, I have added another remote control to the Library, 
from the Opticum HD AX150 Satellite Receiver. 


Thanks to Shaun G8VPG for asking for the hardware 
shutdown and to Thomas DL5BCA for the remote control 
information. 


Please report any bugs here 


Dave, G8SGKQ 
Source: /https://tinyurl.com/y3cjumpp 


YIN 
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Grass Valley Mixer Conversions = Part pe ae | if tbarpos = 255 and ww < 240 then gosub cutt ‘swap PST 
PGM fader up 


Written by Trevor Brown G8CJS and Mike Stevens if tbarpos =O and ww > 20 then gosub cutt ‘swap PST 
G7GTN PGM fader down 

I reported in last month’s CQ-DATV gosub latches ‘update the GVG lamp latches 

that the T-bar is now working and if tbarpos =255 then let s=s-192 ‘Arrow Ligts off 

it just needs its code completing if tbarpos =O then let s=s-192 ‘Arrow lights off 

and putting into the GVG 16 gosub latches ‘refresh lamp latches 

= release of the software. I have now if tbarpos =255 then return ‘effect complete 
added it and implemented it as a if tbarpos =O then’ return ‘effect complete 


constantly active device. Just pull loop 
the T-bar - no button pushes return 


required to select it. 
The transition effect it produces is preset by the top effects 


This is achieved by parsing the call in the button scan loop button on the Vmix screen and not by the wipe effects 

and if the analogue value produced by the T-bar falls below buttons, they control the auto trans function only. This 

253 or rises above 3 it becomes active. The arrow lights arrangement works well but it was not by choice! I can only 
indicate that it is active and everything else is inhibited until deliver MIDI commands to Vmix, after that the logic it follows 
it is parked at the top or the bottom positions at which point is beyond my control. 


the arrow lights go out. 


if (tbarpos <253) and (tbarpos >3) then gosub fader 'check 
if T-bar is active 


The code that goes in the button pole loop to indicate the T- 
Bar is active. tbarpos is a variable where the analogue read 
routine stores the value fader: 


let ww = tbarpos’ 'Stop pst PGM swap on incomplet T-Bar 
moves 

let s=s+192 ‘set arrow lights to on 

gosub latches ‘refresh lights latches 

do 


gosub analog1 ‘read t-bar position 
i2c.begin MIDI ‘address of Arduino 
i2c.write 76 ‘next byte analogue data 
i2c.write tbarpos 'analogue position of T-Bar The T-Bar will always perform the function set by this 
i2c.end button on the Vmix screen 
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One of the problems with the T-bar that was not a problem 
with the Auto-Trans is that you can pause the T-Bar and 
return it to the start position so the original starting picture is 
still on the PGM screen. This is not possible with the Auto 
Trans mode and requires the extra code to detect this effect 
and inhibit the PGM and PST banks from switching as their 
contents remain unchanged. This switching function is 
reserved for the T-bar being moved from one end to the 
other, a little more head scratching in the coding and this has 
also been implemented. 


Moving on, let us tick the T-bar as done and look at the 
Joystick. Reading the analogue values produced by the 
Joystick, we come up with Horizontal detent 98, full left 69 
and full right 125. Vertical detent 158, full up 186 and full 
down 129. These values can be read by the I2 C bus. 


The joystick is spring loaded to 
detent position, so if we go for 
operating a remote pan and tilt 
7 98 aie head a position proportional 

4 b servo control will not be 
possible. Remember this was 
not the original function of the 


Joystick, it was to centre up or 
offset wipe effects. 


Grass Valley Joystick 
Values 


There are Joystick functions in 

Vmix, but they are not 

accessible in the free version of 
158 the software, so I thought let’s 
explore connecting it to a 
remote camera pan and tilt 
head without using Vmix and if 
possible use I2 C bus along with 
everything else in our 


i rejuvenated GVG panel. 
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The mechanical design of the Joystick can be adapted to a 
speed control servo, e.g. the camera moves when you move 
the Joystick and the further you pull it the faster it moves, let 
go of the stick and it returns to detent and the camera stops 
moving. This is a speed positional servo and is different to 
the joystick parking the camera when it reaches a pre-set 
position where the Joystick remains until a different position 
is required i.e. a positional servo. 


I did investigate the Pelco D protocol as used by the CCTV 
industry. This is very smart and requires several bytes of data 
sent via RS 485 and involves generating CRC (Cyclic 
Redundancy Checksums). I thought let’s go with something 
more fun and less expensive. 


The internet is full of home-made pan and tilt heads and not 
all of them require metalworking skills. This one was my 
favourite; the author not only puts my woodworking skills to 
shame but goes on to design a PCB and explain the software 
https://tinyurl.com/y4adkgc5 


Its down to horses for courses but that is the sort of camera 
size I had in mind. There are also some inexpensive small 
ready built designs that would move a small webcam around. 
https://tinyurl.com/y4pxv686 


The least expensive again for a small webcam is this, given 
CQ-DATV’s mean budgets lets go with it and see where it 
takes us. If it performs, we can investigate beefing up the 
servos to something more substantial, perhaps not quite the 
size of the BECG (Broadcast Engineering Conservation Group) 
kit, something approaching a hundred weight under I2C 
control might be a tad too far. 

https://tinyurl.com/y5awvb2! 


The fallback position for any new device is the Annex BASIC 
help file and it has BASIC commands for servo operations 
written around PCA 9685 pre-existing hardware. 
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SDA 
4567 891011 12131415 yoo 
- - — 


The hardware is inexpensive £8 for the pan and tilt 
head and £3 for the servo board and responds to I2C 
For £8 this is an easy-to-assemble pan/tilt kit that commands 

utilises servos to move on two axes for camera 

applications 


This hardware can be found on e-bay and should allow the 
joystick to be interfaced to the small pan and tilt head via the 
I2 C bus of our GVG panel. The system operates on PWM 
(Pulse Width Modulation) The Annex BASIC commands are 


PCA9685.SETUP address [,freq] 
PCA9685.SETFREQ freq 


PCA9685.PWM pin, value 


The frequency needs setting at 50Hz for a servo, the faster 
speeds are reserved for light displays; lovely idea but let us 
stay with pan and tilt heads. 


I have placed an order for the hardware, at the time of going . 


d , 4 \ 
to press the pan and tilt head kit has arrived and is now For those of you that remember the film Short Circuit 
assembled, but I am still waiting for the PCA 9685 module. I think it has a number five look 
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The kit construction went together ok although some 
adaptation was needed with the base that does not work with 
either a Go-pro or tripod mount. I fell back on a scuba weight 
and some rubber bungees to secure it; everybody has the 
odd scuba weight in the bottom of a cupboard don’t they! or 
perhaps just me then. 


The SG90 servo’s are small, but larger servos do exist and I 
may leave others to the scaling up. It’s down to your camera 
preference. If it involves a turret lens change you may be on 
your own. My desk webcam was a simple adaptation with a 
couple of cable ties. 


The next stage is the SG90 servo motor control which is a 
three-wire interface, power, and a mark space ratio control. 


Tower Pro 


S420 


PWM=Orange (JLI) 
Vcc = Red ( +) 
Ground=Brown (-) 


1-2ms 
Duty Cycle 
4.8V(~5V) i 
Power i 
and Signal ~ : A 
20 ms (50 Hz) 
PWM Period 
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I will let you know how I get on in the next issue. I will delay 
the GVG 16 software release until I have this working or I 
have given it up! I have written the Joystick reader routine 
and like the T-bar, it is live by a polling routine in the button 
scan part of the programme. The ESP 8266 is not 
complaining and the buttons all still appear to be operating in 
real time so with the famous last words of "this all looks 
possible" watch this space. 


The MK 2 PCBs test batch of the GVG interface boards have 
not yet arrived at Mike’s desk at the time of writing, so using 
the time to develop this pan and tilt head seems a good idea 
and if the I2 C control proves a success the PCB will not need 
any changes for the Joystick additions as Mike has already 
added extra I2 C connectors to the MK 2 design. 


Software Rev 16 should be featured packed from the OLED 
screen to live T-bar and possibly remote control over a small 
camera. 


To be continued in the next issue of CQ-DATV... 


CQ-DATV 
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5.8 GHz, 2 Watt AMPLIFIER Reliability 


Issues & Fixes 


Jim, KH6HTV, Pete, WB2DVS, Bill, ABOMY & Don, NOYE 


We have reported in several previous issues of this 
newsletter, using a low cost ($25), 5.8GHz, 2 watt amplifier 
from China for our microwave, FM-TV propagation 
experiments, and also as the final power amplifier in a DVB-T 
transverter. 


The amplifiers were purchased from the Chinese, Amazon 
style vendor, Banggood.com. They cost about $25 with 
shipping from China. The link to them is 
https://tinyurl.com/y5h793mh 


The amplifiers have the model number TXPA58002W5. The 
model number alone implies operation at 5.8 GHz with 2.5 
Watts power. The web site says the amplifier will operate 
from 5 to 6GHz. DC input voltage 12 to 16Vdc. The web site 
further claims the amplifier will put out 3 Watts with 200mW 
drive and 4.5 Watts with 600mW drive. They say do not 
exceed 600mW of rf drive power. 
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We have also mentioned in previous newsletters having 
reliability issues with all of us experiencing burning out at 
least one or more of these amplifiers. We have jointly done 
autopsies on our dead amps. In the process of opening up 
our amplifiers, we have discovered what the internal workings 
are of these amplifiers. 


L2Vde to SVde}——® +5.2 Vde 
Switching for Yoo 
R + Voltage 
Gnd Regulator 
Vv of L 
D1 
~ 4@x4Gmm 
blue LED Lavde 
FAN 
RF Jt ct Re c2 : - 
input (O oe ©) output 
RL R3 
V 
sma-RP Anan — || seed. — SMA-RP 
plug Attenuator Wilkinson 32dB Wilkinson jack 
Power Power 
Divider Combiner 


What we discovered is shown in the above photo, and 
simplified schematic diagram. There are two paralleled RF ICs 
as the key active devices. They are labeled as SiGe 5004 L. 
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VREF 


Pete has found that these are made by Skyworks and the 
complete model number is: SE5004L. This is a high gain, 
high power, RF MMIC for the 5-6 GHz, WLAN service. This is 
the block diagram of the SE5004L. 


™ Output 


Input NN [interstace 
RFIN Match i 7 Match 


Interstage 
Match 


¥CC1 ¥CC2 Vdet ¥CG3 


RFIN and RFOUT include DC shunt to Ground. Extemal blocking capacitors are recommended. 


The key specs for the SE5004L are: 5.15 - 5.85 GHz 
frequency coverage, 32dB gain, Pout = +26dBm (for 64QAM 
Wi-Fi), +34dBm (-1dB gain compression), Vcc = 5 Vdc, idle 
current = 300mA. 


The p.c. board, block diagram shows the presence of a pi 
network resistive attenuator. I made measurements on it and 
found it to be about -18dB. Thus the overall gain of the 
TXPA58002W5 is degraded to be about +14dB. The input 
attenuator was obviously added by the Chinese engineers to 
enable the amplifier to be directly driven by moderately 
powered FPV, FM-TV transmitters. The MMIC amplifiers are 
operated in parallel by the use of Wilkinson 3dB power 
dividers / combiners. 


So, how well do they work? The plot of small signal, S21 vs. 
frequency was measured on a Wiltron 5447A, 10MHz - 
20GHz, network analyzer. S21 is seen to be fairly flat from 5 
to 6 GHz at about 15dB gain. 
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Match RFOut 


i: TRANSMSSN (A) 
2: OFF 


S.0 dB/DIV OFFSET 0.0 dB 


' 
—_i__, 


} 
| 


Pad 


Sip-|-+-... 


S21 of TXPA58002W5 anpplifier: Vertical = 5dB/div. 
center line = O0dB, Sweep from 4 to 8 GHz, 500 MHz/div. 


The gain drops to OdB at 4.6 & 6.8 GHz. The first amp 
purchased in Dec. 2019 was operated at 5.685 GHz with 
+37dBm (5 Watts ) output for several days, before burning 
out. (see Jan. 2020 issue # 30a, p. 5). Mike, WA6SVT, then 
recommended that we never run them over +33dBm due to 
the small size of the heat sink and fan (issue #31, p. 9). 
Since then, it has been our policy to follow Mike's advice and 
keep the output to a max. of +33dBm ( 2 watts). 


Reliability Issues: 


So why have we still lost so many of these amplifiers? 
Issue #1 - Heat --- From our mutual autopsies, we have all 
come to the conclusion that the unknown Chinese 
manufacturer(s) have skimped on their production line(s) in 
not adhering to good heat sink practices. The basic 
engineering design of the pc board was good. 
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Four holes were provided to mount a heat sink. Plus there 
were lots of tiny vias in the ground plane under the power 
MMICs to help conduct heat from the MMIC to the opposite 
side of the pc board where the heat sink is located. However, 
the builders only used two screws, not four, to attach the 
heat sink. Plus it was a dry mount, i.e. they did not use any 
heat sink grease. In one case we found a heat sink mounted 
with only one screw even and in some other cases the screws 
were loose and not tightened properly. 


The solution to this is simple. First un-solder and remove the 
cover shield. Then remove the fan and heat sink. Drill and tap 
four new holes in the heat sink for 2-56 screws. Apply a good 
coating of thermal joint compound to the heat sink and 
reattach to the pc board. Use lock washers on the screws and 
tighten firmly. Remount the fan and re-solder the 
cover/shield in place. We have done this as a preventive 
measure on several new amplifiers and then burned them in 
for many hours at +33dBm RF output, with no failures. Plus 
the cover shield and heat sink are now just warm to the 
touch. 


The amp draws about 0.5 Amps at +13.8Vdc when idling. At 
+33dBm RF output, it pulls about 1.2 Amps. The -1dB gain 
compression point was found to be +33dBm. 


Issue #2 - Excessive RF Input --- Examining the Skyworks 
data sheet for the SE5004L, we find that the spec. for the 
max. RF input power is +6dBm. If we work back from the 
input to the MMIC through the -3dB of the Wilkinson power 
divider and the -18dB input attenuator, this computes to a 
max. allowable input to the TXPA58002W5 of +27dBm 
(500mW). The Banggood web site advertises a max. 
allowable input of 6(00mMW (+28dBm). Thus, it is likely that 
anyone trying to whack the amplifier with anything greater 
than 500mW stands a very good chance of blowing out the 
MMICs. 
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S21 of TXPA58002W5 amplifier with input attenuator 
removed Vertical = 5dB/div. OdB is 3ed line from bottom 
Sweep from 4 to 8 GHz, 500 MHz/div 


Extra Modification: 


An optional modification while having the cover shield 
removed, is to also remove the input 18 dB attenuator. This 
gives one a much more versatile amplifier with 32dB of gain. 
Otherwise the performance is essentially unchanged. 
Caution: the max. allowable rf input power now needs to be 
kept below +9dBm (i.e. the +6dBm spec. + the 3dB input 
power splitter). This mod needs to be done with care. The 
resistors used for the 18dB attenuator are tiny 0204 surface 
mount. Remove all three resistors. I then soldered a tiny 
piece of bare wire-wrap wire across the R2 pads. Plus, if you 
really feel brave, you could replace the objectionable, reverse 
polarity SMA connectors with conventional SMAs. 
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Written by Dave Pelaez, AH2AR 
Reprinted from Boulder Amateur Television Club TV 
Repeater's REPEATER September, 2020 


There are many ways to provide portability for DVB-T receive 
capability when the need arises at remote sites or during 
Field Day Operations. One idea for configuring a DVB-T Test 
Receiver/monitor for such requirements is presented here. 
Keep in-mind that this approach can use the same hardware 
as presented, or you could opt to use other hardware items 
that could easily serve this same purpose. This configuration 
integrates an FT-817 Lexan stand, a TalentCell Rechargeable 
Lithium battery pack, and a Liliput HD test monitor along with 
a Hi-Des, DVB-T receiver. 
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Single Ant. 1~8Mhz BW 


e 


170~2700MHz 
Dual Ant. diversity 
Narrow Bandwidth 
Superior Sensitivity 


Note that the Lexan stand is available either through Amazon 
or E-bay. Using the search terms --Support Bracket Mount 
FT-817 Black Stand-- will provide a number of links where 
this bracket can be purchased. Typical cost is about $18. A 
photo of the stand by itself is provided above. 


The power supply being used for this application is a 
TalentCell 12vdc/9vdc/5vdc Rechargeable Lithium Power 
Bank. Note that there are a number of different TalentCell 
models that can be employed. For this project, I opted to use 
a YB1208300-USB Power Bank with a capacity of 12Vdc & 8.3 
Amp/hours. The 12Vdc power output connection is used to 
power the HV122A and the 9VDC output is used to power the 
Liliput video monitor. 
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For this application, the 5Vdc USB output isn’t needed, but 
still could be used to power an HV110 receiver that requires 
5Vdc. Typical cost is about $50. 


DVB-T Receiver 


For the DVB-T Receiver, an HV122A is used in this 
configuration as I needed a DVB-T test receiver that would 
provide receive capabilities on 23cm at 1 MHz bandwidth. The 
receiver requires 12Vdc, and for this application, the HDMI 
output is ported into the 7", Liliput HD (1920 x 1080) 
monitor. Typical cost for the HV-122A is $300 (or $170 for an 
HV-110). Typical cost for the 7" Liliput monitor is $160 (new). 
Note there are a large number of used Liliput monitors for 
sale on eBay since the units are used in the videography and 
movie industries and they are continuously upgrading them 
or dumping them after a certain amount of use. The prices of 
the new Liliput usually scare the hobbyist away, but there are 
normally some reasonably priced used monitors available for 
sale on eBay. 


Integrated Configuration 


Coincidentally, the “side wings” on the Lexan stand that 
normally is supposed to center a QRP transceiver on the 
stand, ended up perfectly cradling the Lithium Battery pack. 
Keep in mind that this “coincidental fit” to the lexan stand will 
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only work with the YB1208300 Power Bank. Other power 
banks will work but the power banks would have to be afixed 
to the Lexan stand in a different manner. I secured the HV- 
122A with Velcro hook-and-loop tape to the back of the 
monitor, and also used a very short six inch HDMI cable to 
interface between the monitor and receiver. 


Lastly, all Liliput monitors normally come with a % inch 
threaded tripod mount interface. A % inch bolt used in 
tripods afixed the monitor securely to the Lexan stand. 
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Written by Paul Marshall PhD GSMJW 
Broadcast Engineering Conservation Group 


Following Trevor Brown’s excellent work in breathing new 
technology into a vintage Grass Valley video mixing console, I 
began to think about the even older history of video mixers 
generally. When it comes to audio mixers you can find lots of 
material about the famous REDD ‘Beatles’ desks, stories 
about the legendary Neves, how Sun Studios recorded Elvis 
with a 5 channel Presto and everything in between. When it 
comes to video mixing in the 1950s and the early 1960s 
there is almost nothing to be found. It’s as if the core 
technologies and techniques that we now carry out as a piece 
of software emerged from nowhere. The classic A/B 
arrangement of picture source selectors and fader (T Bar) 
came from somewhere, but when, and how? This article aims 
to start the ball rolling in finding out how this particular piece 
of video technology and practice evolved. There are as yet no 
truly definitive answers and it is a work in progress. It spans 
pre-war practice to the beginning of the 1960s and uses the 
Broadcast Engineering Conservation Group’s (BECG) 1950s 
Marconi BD841 Video Mixer as a reference. This unit has 
recently been restored and is operational, although it still 
requires some further work to be fully complete. If the A to Z 
of video mixer history is from pre-war to the current day, this 
really is just the A to B. 


Looking back to the days of electro-mechanical television — 
the period of J L Baird and the rest of the international 
pioneers — there was little in the way of video mixing to be 
done. You were lucky to have one working camera and so 
mixing picture sources was hardly a priority. 


CQ-DATV 88 - October 2020 


In the case of flying spot scanners working with a reflected 
scanning light picked up by photocells, there was the 
opportunity to mix the outputs from various sensors but this 
was really a form of lighting, not video mixing. The BBC with 
their experimental 30-line studio did venture into mixing the 
output of a live studio camera with that of a caption scanner 
but that was about as far as it went. The video signals were 
constrained to be within an audio channel bandwidth so 
provided the sources were synchronised, an approximate 
fade could be made using conventional equipment. 


Come the mid-1930s and the dawning of the electronic era of 
television technology pioneered by RCA in the USA and 
adapted by Marconi-EMI in the UK, the need for some form of 
video mixing arose. 
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The film industry was already mature and film productions 
were already heavily edited, giving the impression of multi- 
camera working even though it typically wasn’t. TV had - at 
least superficially — to compete with the standards of 
production set by their established rival. In the case of ‘direct 
TV’ (live studio/OB), the new all-electronic technology 
embraced the idea of multi-camera shooting. There was no 
recording or editing — not even tele-recording with film - soa 
live production had to use several cameras. Operationally, 
production staff were still feeling their way through new 
practices and there were really only conventions borrowed 
from the film and radio industries to base things on. 


Mixing wide-bandwidth video in the late 1930s was no trivial 
matter - even with fully system synchronised cameras. It 
was new territory with video bandwidths reaching to 3 MHz 
and beyond. The video mixers of the day could not ‘cut’ (that 
really messed up the sync for the home-viewer) and only a 


Figure 2 RCA A/B Video Mixer Picture credit: author 
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slow cross-fade was practicable. This was because the video 
mixer was of the ‘knob a channel’ type - one for each picture 
source — which controlled a variable-mu channel valve 
amplifier sharing its anode load resistor with all the other 
channels. In principle this should have worked but it didn’t 
due to the ageing of the valves affecting the gain slope, DC 
transients and not terribly well controlled input sources. A 
fade between channels could be done safely and cleanly in 
about 8 seconds. Cutting was out of the question. In essence, 
the video mixer was still a sound mixer but with much 
increased bandwidth. 


Post-war video mixing 


In September 1939, British television faded to black and 
didn’t resume until 1946 using pretty much all the same pre- 
war technology. The USA managed to continue with television 
during the war and made some significant advances, 
including the Image Orthicon tube for a new generation of TV 
cameras. It’s perhaps not surprising to find that the first 
major post-war development that I can find in video mixing 
technology is from RCA in the USA. 


Representative hardware of the new technique can be seen at 
the Early Television Foundation and Museum in Hilliard, Ohio. 
This is a real, physical museum where you can go and see 
up-close a whole range of artefacts, including working pre- 
war British TVs and even an operational iconoscope TV 
camera. The museum has on show what has to be the oldest 
and absolutely most completely original TV Remote Truck 
(Outside Broadcast Van). Originally built for KDYL of Salt Lake 
City in 1948, it carries three 3” Image Orthicon TV cameras 
and all the necessary support equipment including the video 
mixer. Figure 1 shows a picture of the truck and Figure 2a 
close-up view of its video mixer. This is a radically different 
piece of equipment — it has an A/B bus and split faders as we 
recognise today. This is the oldest A/B video mixer that I’ve 
ever seen and I would be pleased to hear of anything earlier. 
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Figure 3 Marconi BD633 
Video Mixer Picture 
credit: The Marconi 
Company -— Product 
Catalogue 1952 


I have no information about why the RCA engineers 
developed it or how they overcame the still significant 
technical problems. It was probably driven by the needs of 
production staff, but there are no references to be had yet. 
Looking at Figure 2, you could be forgiven for calling it a 
black/white mixer (the button rows are coded black and 
white), but that would be confusing! A/B seems like a good 
way to describe it but the terminology seems to come later. It 
has the classic split fader bar mixing between the A and B 
rows enabling not just a cross-fade, but two sources to 
appear together at full amplitude. This is useful in situations 
such as interviews with one person facing left and the other 
facing right. 


Back across the Atlantic, the Marconi Company was 
developing a lot of new TV technologies with cameras using 
the new Image Orthicon tube based on RCA’s work. 


CQ-DATV 88 - October 2020 


For video mixing, the BBC ‘knob a channel’ faders still 
seemed to be the technique of choice. The BD633 Video 
Mixer, first seen in the 1951 Catalogue and shown in Figure 3, 
harks back to the past - likely because of BBC preferences. 
The company had automatic rights to any RCA ‘transmission’ 
technology (that included cameras and all ancillary 
equipment), so the RCA ‘A/B’ technology could have been 
adopted without payment but ‘knob a channel’ was what the 
state broadcaster wanted. 


Another two years goes by before what appears to be the 
first British made A/B mixer appears in the form of the 
Marconi 8 channel BD841 introduced in 1953. It is this model 
that we have in BECG’s Project Vivat and the video mixer 
system is now nearing completion as a fully operational 
example. The desk unit, shown in Figure 4, contains only the 
control and fader amplifiers, the electronic processing being 
carried out in a separate large unit, the BD813 Line Clamp 
Amplifier (LCA) or ‘Stabilising Amplifier’, in BBC jargon. The 
BD813 is a sophisticated unit in its own right in that it strips 
incoming syncs, clips peak white, re-blanks and adds sync 
back-in as well as controlling gain and black level. It can also 
add pedestal (USA market) and provides four outputs. Most 
of these functions can be controlled remotely with cable 
linked panels enabling control from the vision mixer desk 
unit. Figure 5 shows the internal construction revealing the 
vast quantity of valves. There’s 41 in total and a lot of work 
went into its restoration to operational status. 


By comparison, the A/B mixer desk-top control unit is quite 
simple, even with its preview panel and cues/communication 
section. Interestingly, this unit is almost certainly ex-ITV 
because it has a modification — a top-left and top-right cue 
dot insertion facility - something the commercial break free 
BBC never needed! The A/B banks are there, as is an overall 
fade-to-black control and a preview selector. There’s also a 
pair of ashtrays mounted in the top (now missing) — not 
something you see these days! 
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The BD813/BD841 video mixer system installed in Project 
Vivat is running 625 lines 50 field rather than the BBC 
standard of the time, 405 lines, 50 field. For pragmatic 
reasons, the whole project (with only two exceptions) is 
based on 625 lines operation. The equipment was designed to 
work with all TV systems of the time and operation at this 
rather more demanding TV format is not a major issue. 
Later in the decade, Pye produced a similar A/B mixer and 
presumably EMI did too, but the Marconi unit does appear to 
be first in the UK. A ‘first’ is always a difficult claim, but until 
something to the contrary appears, it will stand. Practice and 
technology in other countries is not Known —- what was 
happening in France and Germany? I do not (yet) know. 


This article has only been a brief foray into what appears to 
be an area of TV technology history which has not been 
investigated and much further research will be needed to 
produce a more definitive and nuanced account. 


—y 


Figure 4 Marconi BD841 Video Mixer Picture credit: 
author 


None of the cutting takes place in blanking and there’s no 
wipes — that comes in the next series of video mixing 
equipment. 


Another interesting feature is its green cue light system in 
addition the normal red ones. The green cue indicates the 
availability of a source and in the case of Marconi cameras of 
the period, this is controlled from the Camera Control Unit 
(CCU) in the form of a front panel switch. Operating the 
switch lights local lamps and also causes the appropriate 
video mixer channel to light-up green in the centre section. A 
channel push button turns to red if selected to go to air, but 
when faded down, turns to amber. This use of coded colour 
cues is an early example of new operating methodology being = 
applied to video mixing. Figure 5 Marconi BD813 Line Clamp Amplifier Picture 
credit: author 
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150 Watt Power Amplifier for 23cms 


Written by Steve Marshall, MOSKM hitps://m0skm.tv 
© 2020 Steve Marshall, reproduced by kind permission. 


Following my recent amplifier build for QO-100 I decided to 
scrap the power hungry Spectrian board. It wasn't faulty but 
I had decided to put the XRF 286S transistors to better use in 
a 23cm amplifier. 


Nervously I fired up my hotplate and raised the temperature 
to 235 centigrade, the trick is to turn the plate off when you 
drop the board onto it. If you leave the power on the hotplate 
it will continue to rise in temperature to a destructive level. 
Using a pair of ceramic tipped tweezers I removed the 
transistors very rapidly and put them to one side to cool 
naturally. 


I had heard stories about the XRF 286 being damaged during 
removal/re-soldering in this way, so I wasn't too surprised 
when I found one of the three read short circuit gate to 
source. Luckily the two remaining devices had survived; 
reading fine when tested with a multimeter. My plan was to 
use a PCB which I bought from Jim W6PQL, fixing holes were 
sized in US inches but 3mm screws fitted nicely. 


My engineer friend milled some 6mm thick copper for me; he 
also drilled and tapped all fixing points including those for 
mounting to the heat-sink. I planned to reuse the aluminium 
chassis and heat-sink from which I had just removed the 
Spectrian board. Using a nibbling tool I removed a bit more 
of the chassis to get the new larger PCB assembly to mate 
with the heat-sink. 


So the assembly sequence is important; once the PCB is 
screwed to the copper heat soak It's difficult to get enough 
heat onto the board to solder. Initially the board is fitted to 
the copper with a few screws, at this point I slid the 
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transistors into position and marked the position for 
soldering. After soldering the transistors to the copper and 
checking for any bridges I placed the PCB sections under the 
drain and gate tabs to check for correct alignment. When 
satisfied the fit was good I populated the two sections with 
the rest of the components including power cables, bias feed 
and coax. Ensuring the bias pots were adjusted for 
minimum/no bias I screwed the boards onto the copper heat- 
soak and soldered the gate and drain tabs. These tabs are 
thin and usually solder to the board quite easily. 


Using 6mm copper allowed me to power up the amplifier 
prior to housing, I was able to check voltages and set the 
bias without generating much heat. I set the bias at one amp 
each transistor as this was the setting for the Spectrian 
amplifier, I'm still pondering whether to experiment further 
with the setting. Up till now I have run it at over a hundred 
Watts and a friend monitoring my DATV on a spectrum 
analyser said it was clean with spectral regrowth 30dB down. 
On this occasion I only took these two pictures. You can see a 
good video showing the hotplate soldering process on 
YouTube, look for W6PQL. 
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MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre FEDZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 
BB MNMOUNE 10s - Receveer/Anatyier DVE-S/S2 144 MHz to 2450 Mz - Sfiruni 65 kS/s for MirThouner/MirTiourer-Pre I no tS 


SA (kS) Freq (khe) NIM ; Serit FTS-4334L PIDs 


03125 01268000 MiniTioune@™ ay fas Do? ey “ps Paton] Gl 
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SI 
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shai67_) 1288 Mee : 2 —_— ; OWS aii 
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(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 


Quit 


editor@cq-datv.mobi 
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Amateur Rocket ATV Transmitter 


Written by Ken Goldstein, KDSHEH - Rio Rancho, New 
Mexico 

Reprinted from Boulder Amateur Television Club TV 
Repeater's REPEATER August, 2020 


The goal of this project was to create an ATV transmitter 
carried aboard a high altitude amateur rocket that would 
broadcast flight video and audio to a receiver and recording 
device on the ground. I’ve put video cameras on rockets 
before that record flight video which could be viewed after 
being retrieved from the onboard camera. The problem with 
that method of video recording is that if the rocket is lost, 
malfunctions, or the parachute does not deploy properly, 
there is a good chance that the video is lost too. With an ATV 
transmitter, you would at least be able to view the flight in 
real-time and record the view from the rocket up until any 
mishap. 


Ken, KD5HEH, holding the transmitter package with 
the rib-cage antenna 
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The heart of the ATV package is an MFJ-8709 Analog ATV 
transmitter. I found that the maximum power I could get out 
of mine was close to 4 watts. These run super hot, and the 
instructions warn not to let the temperature get over 149 F. I 
attached a heat sink from an old Pentium processor to it, but 
that was not sufficient. Below the heat sink, I added a 12 volt 
2.5 amp four inch diameter Attwood 1749-4 Turbo 4000 
Series II In-Line marine bilge fan which pulls 200CFM of air 
over the transmitter and heat sink. There are 2 x 1.25” air 
intake holes near the top of the tube housing the ATV 
package and 2 x 1.25 exhaust holes near the bottom. 


cay = s 
~ 
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The fan caused noise to display on the video transmission. 
That was resolved through the combination of using a Delta 
FL75L07 filter module on the fan motor, wrapping the fan 
motor and filter in RF blocking Farady tape, and placing an 
aluminum plate below the antenna. 


Since I didn’t want the fan to run continuously, a HiLetgo 
W1701 12V DC temperature switch was set to turn on the fan 
when the case temperature of the MFJ-8709 reaches 122 F. 
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PEAK CHARGING © 
CHARGE RATE: 2 AMPS bo, 
CHARGING AT HIGH E © 2.4 r>< 
WILL OVERHEAT THE 2.4 - ERY 


NEVER USE A WALL CH A025 
ON NIMH BATTERY > 40. 
YOU WILL OVERCHA® < 


Powering everything is a Maxpacks.com 13.2V 5000mah 
NiMH battery. It fits inside the PVC pipe below the Eggbeater 
antenna 


The antenna is a homemade 70cm Eggbeater design made 
from #8 gauge copper wire based off of Anton, ZR6AIC notes 
at https://tinyurl.com/Iz6btkh 


For remote control of the ATV transmitter I used a WJ9J DTMF 
repeater controller connected to an old small Standard brand 
2 meter 5 watt HT. Two DTMF controlled automotive relays 
are wired to the controller. One controls power to the ATV 
transmitter and the other can power a sonic beacon and also 
fire a backup parachute ejection charge if the altimeter based 
parachute ejection fails. The controller transmits high or low 
tones on the 2 meter simplex controller frequency to indicate 
the status of the connected relays. The WJ9J controller 
automatically transmits my call sign every 10 minus over the 
ATV audio as well as on 2 meters. 
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It can also be remotely commanded to gnoadeaet a long tone 
on 2 meters to be used for radio direction finding if the 


packets from an onboard APRS tracker cannot be received by a Ras Paes me oT 


the search and recovery crew. When the recovery crew is in 


the vicinity of the downed rocket, the sonic beacon can be TV Amateur is a German Language ATV Magazine It is 
remotely turned on to make locating the rocket easier as they published 4 times a year and if you would like to 
would just need to home in on the loud siren sound. subscribe go to http://agaf-ev.org/ 
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Written by Jim Andrews KH6HTV 
Reproduced from Repeater's REPEATER September, 2020 


For our first real, serious, attempt at sending high-definition, 
digital TV on the 5cm band, we had great success. 51km (# 
32 miles). At 32 miles, we beat our own 10 GHz, DVB-T 
record of 23 miles. This was reported in the previous 
newsletter (issue # 57). 


KHGHTY 


5 G78 GH, OVG-T 


f TANDBY! 
aie. oy MENU CcH- cHe 


On Sandel: September 13th, Jin, KH6HTV, larry, KOPYX, 
Don, NOYE, Pete, WB2DVS & Debbie, WB2DVT again headed 
out onto the Colorado prairies with their 5 GHz, BBQ grill dish 
antennas and transverters to see what records they could 
set. Don, Pete & Debbie headed to their favorite hang-outs on 
CO-128 south of Boulder near the Rocky Flats NREL 

windmills. (39° 54' 50.31" N x 105° 12' 33.24"W) 
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Jim & Larry first headed north to previously used site at 
Rabbit Mtn open space north-west of Longmont. (75th St & 
Woodland Rd.). Pointing their dish antenna due south along 
75th St. for 22 miles to where Don, Pete & Debbie were set 
up. They had success with two way DTV QSOs. So, Larry & 
Jim then packed up their gear and moved further north-east. 
They tried out a new site never used before for ham 
microwaves. 


Jim had discovered it by carefully studying USGS topo maps. 
It is called Twin Mounds, north-east of Berthod, and west of 
I-25 ( 400 20' 33.39"N x 1040 59' 56.83"W). They found a 
commanding view from there, especially to the south-west. 
Pointing their dish to about 200 degrees and turning on their 
transmitter, they immediately got P5/Q5 signal reports from 
Don, Pete & Debbie. 


This time the distance was 50.9 km ( 31.6 miles). Antenna 
alignment was then peaked up. They then exchanged two 

way DTV, QSOs over this new path. Coordination was done 
using the BARC, 146.70 MHz FM voice repeater. 


Jim was using his new, home-brew, 5 GHz transverter which 
has been described in earlier newsletters. It puts out 
+23dBm rms of DVB-T power. The receiver has a 1.1dB noise 
figure. It's sensitivity is about -99dBm for normal coding and 
about 3dB better with "aggressive" coding parameters. He 
used the L-Com model HG5822EG, BBQ grill, dish antenna 
with +23dBi of gain. His coax feedline was 40" of 1/4" heliax 
with -1dB of loss. 


Don was using his home-brew 5 GHz transverter which was 
described in the previous newsletter (issue #57). It consisted 
of a single mixer and amplifier with a transfer, coaxial relay. 
His DVB-T output was +17dBm rms. He also was using the L- 


: : : Com BBQ grill dish antenna and had -1dB of coax loss. 
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In the previous week, Don had also whipped together another 
similar transverter for Pete & Debbie. Their rig put out 
+13dBm rms to another L-Com BBQ grill antenna and had 
about -2dB of coax loss. 


We have standardized on using 5.678 GHz for DVB-T and 
5.685 GHz for FM-TV. We are using horizontal polarization. 


For DVB-T, we are running high-definition video and CQ 
quality audio with 6 MHz bandwidth and QPSK modulation. 
For our long distance experiments, we have been using 
"aggressive" coding parameters of: 720p resolution, 3.5 
Mbps, 8K FFT, 1/2 code rate (i.e. FEC) and 1/16 guard. 
"Normal" QPSK parameters are 1080P, 6 Mbps, 8K FFT, 5/6 
FEC & 1/16 guard. We are using either Hi-Des, HV-100EH or 
HV-320E modulators on our IF frequencies. 


For receiving, we all are using Hi-Des receivers on our IF 
frequencies. 


Don, Pete & Debbie were using HV-110s, while Jim was using 
an HV-120A. These Hi-Des receivers include a built-in RF 
power meter (i.e. S meter) which provides an on screen 
display that reads out directly in dBm. The HV-100 reads 
correctly. The HV-120A has a built-in offset in it's reading 
which needs to be corrected for in measurements. Then 
knowing each transverter's receiver gain, it is possible to 
obtain true received signal power levels in dBm at the 
transverter antenna input. 


5.7 GHz DVB-T Twin Mounds to NREL 
Iwin Moy (2) CO-128 NREL 
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Results 


When KH6HTV transmitted with +23dBm from Twin Mounds 
to the CO-128 NREL site, NOYE reported receiving the signal 
at -84dBm with a 17dB s/n. WB2DVS reported -77dBm with a 
12dB s/n. Radio Mobile computer rf path prediction for this 
was -85dBm. 


Next when NOYE transmitted with +17dBm back to KH6HTV 
-- Jim reported P5/Q5 reception and a received signal 
strength of -91dBm with a 10dB s/n. Radio Mobile prediction 
was also -91dBm. 


Finally WB2DVS/WB2DVT transmitted with their +13dBm 
back to KH6HTV -- Jim reported receiving a freeze framing 
image and broken audio. The received signal strength was 
-95dBm with 7dB s/n. Radio Mobile's prediction was -96dBm 


One conclusion drawn from these 5cm propagation 
experiments was that the computer program Radio Mobile is 
quite accurate in most all cases. To read more about Radio 
Mobile, we refer you to the KH6HTV Video application note, 
AN-33a, "TV Propagation". It is available at: 
https://tinyurl.com/y3hykntb 


More next page... 


Also available to, read on ISSUU URE Y 
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One from the vault - Making a simple 


Frequency Counter for 10GHz - 3cm 


Written by John Hudson G3RFL 
First published in issue 2 


Having built and tested the video transmitter for GB3FY, I 
needed some way to accurately check its frequency and to 
monitor its stability, looking around the shack all I had was a 
simple frequency counter built back in 1997. It was a little 
limited and would not cover the 10GHz band, but perhaps I 
could add pre-scaler and extend its range. 


Quick look at eBay and I found a plentiful supply of MB 506’s, 
for around £2, which could easily be configured to divide by 
256 and be capable of working in the 10GHz band. So I 
committed myself to a £2 investment and a rebuild for this 
old unit. I also decided to add an optional phantom power 
feed so LNB’s could be driven directly from the counter. The 
end design was a very sensitive frequency counter that could 
be connected to an LNB, and used to receive GB3FY, across 
the shack. 
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Setting up GB3R 


The frequencies counter displays (TM 6755's are the older 
displays using LED’s yes they are bright, but I am old and 
this is a definite plus! The circuit revolves around a PIC16F84 
with a L1OMHz XTAL. This needs calibrating to a known 10MHz 
source once built, otherwise the accuracy is impaired. 

The LNB 900MHz input divided by 256 gives 3.515625MHZ so 
it’s just a pure maths calculation, something that micro 
processor do well to get to 900MHz. 


TSM 6755 TSM 6755 


G3RFL 10GHz Frequency 
Counter 


1n4001 
1n4004 
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co 
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The new three additional push buttons provide a choice of 
LNB PUCK offsets, Button 1 resets it to no offset button two 
sequences through software presets and the third button is a 
spare, you can never have enough buttons. Switching off will 
NOT reset the offset, it is stored in EEPROM 

Other things going on are converting the Counter to Decimal 
digits adding offset and serially sending up to the two LED 
displays and adding some decimal points leading zero 
blanking was added as well. 
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The rebuild was on a new PCB and for the constructors with 
home photo etching I have reproduced the single sided PCB 
foil and component layout, which can be downloaded from 
the CQ-DATV web site (see below). 


It was relatively simple build and could easily be built ina 
single evening. I omitted the 10uH choke from the PCB as not 
everyone will want to feed phantom power to an LNB’s, this 
can easily be added, off the PCB 


The New Software 


The PIC Software has avoided interrupts and the lower freq 
goes into TMRO timer counter with a DIV 4 pre-scaler via 
PORTA, 4 TOCK1 


A background software counter counts for 1 SEC and keeps 
polling the timer for an overflow situation. This overflow feeds 
three counters CountO Count1 and Count2 also the remainder 
in the TIMER is added. After it has stopped we take all the 24 
bits and start to add them up in a 5-byte register starting 
with bit O in freqtab. 

e Bit OO = 0.000,001,024 GHz 


e through to 
e Bit 23 = 8.589,934,592 GHz 
e Then add the offset, in this case 9.1GHz 


Software is called picfreq3.asm run it under MPLAB to 
produce HEX code. 


This software and pcb layout is downloadable from the eBook 
site https://tinyurl.com/y65qymue so for those of you with 
an understanding of PIC code the hardware can be 
customised to your own requirements. 


Cheers - Have fun, I did! 
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frequency counter 
copper view 


PCB foil 
layout 
NOT TO 
SCALE 
frequency counter link 
component view - 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


| CQ-DATV © | 


dotMOBI 


LL i i i il ass 


Email editor@cq-datv.mobi to advertise here 


Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 
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Editorial 


Welcome to CQ-DATV 89 


Its been a strange kind of a month even the stories are 
getting weird. 


A Welsh Village where the internet disappears at 7am every 
day and a major company’s solution is to spend 18 months 
replacing cable runs, before somebody who could presumably 
use a spectrum analyser turned up. I will say no more - we 
have the full story and we would all like to see the TV set - 
was it a rogue switch-mode PSU or something even older. It 
would have made a good Halloween story. 


Ken W6HHC has been adding to his DX records if you have 
been missed you know who to contact. 


Trevor has released the GVG 16 software. It’s a large file 
including a very short video of the GVG controlling a PTZ and 
the T-Bar, both are part of GVG16 (see Trevor in his 
Halloween mask - ed). 


The diagrams for the panel from which Trevor worked out 
how the panel was controlled and how to add Vmix and PTZ 
are included in the download, along with the code he is now 
using. That may have already changed, but the words GVG 
17 have not been heard in the editorial corridors of power - 
yet !! 


I said a strange month, well we all know from the news its all 
happening in America, from Presidential elections to forest 
fires, Jim KH6HTV has actually captured pictures on the local 
ATV repeater from it’s on site camera. (The fire not the 
President) I hope that’s a long lens Jim, we have already lost 
one ATV repeater to fire. 


Trevor in his column goes on to explain how the PTZ or 
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should I say PT (Pan and Tilt) camera head is controlled. It’s 
part of the I2C control and is connected to some of the as yet 
unassigned GVG controls. The PTZ addition has switched 
provision for four of the PTZ heads. The original mixer never 
had camera control. There is a short demo video’s on our 
Facebook group. 


Jim KH6HTV has been looking at the ARRL 10GHz & up 
contest, which has shown significant differences in 
propagation characteristics between 10GHz, single side-band 
(SSB) voice and digital amateur television (DATV) and in 
particular DVB-T. Jim investigates, starting with the usual 
suspect..... bandwidth. 


One from the Vault, winds the clock back to the summer of 
69 (is that where the song title came from). Neil Armstrong 
and Buzz Aldrin landed on the moon! Perhaps those of us that 
are old enough can remember where they were when we 
heard the immortal words “The Eagle has landed”. It was 
watched by an estimated TV audience of over 600 million 
viewers. What you may not know is the TV pictures from the 
moon were 320 line, 10 frames per second, relayed back to 
earth via a 500KHz bandwidth link. 


I will not spoil it for you, Trevor has the full story in this 
issue. What is not clear is how many cameras were on board 
Apollo 11 and where the camera switching took place. That’s 
another story and the footage is on YouTube, unlike the 320 
line 10 frames per second pictures which have disappeared 
leaving only the awful standard converted images, that really 
disappointed the camera designer. 


The lockdown has perhaps provided a little more than usual 
shack time, to put it lightly and the team has been using it to 
catch up on one or two background tasks. The Facebook 
group has had its “About” section revised, so you get a 
chance to meet the CQ-DATV team, well a little as there is a 
strict word limit. 
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We have had a lot of new members from around the world. 
Sorry again if you are asked questions before you are let in, 
one of our team will look at your Facebook before we make a 
decision, the questions are a small part. The problem was 
some people with no interest in ATV or Video and were often 
members of some very strange groups. We have no idea 
what their end game was, they are not being approved. If 
you have fallen foul of this positive vetting please let the 
team know and apologies in advance. 


We are also planning a Christmas CQ-DATV, so far its just a 
front cover, but we are on the lookout for anything seasonal, 
from circuits to pictures or just reminiscences of previous 
Christmas’s when the word COVID 19 was something we had 
never heard of! I think our readers are not alone when we 
say we never want to hear the word again. 


Please sit back and enjoy CQ-DATV 89 and then look back do 
you have any memories of Christmas Past or even ideas of 
Christmas Future to share (not the Ghosts we lost them when 
television went digital) 


CQ-DATV Production Team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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| remember when HDTV stood for 
Heavy Damn Television. 


a Wit? 


BY 


News and World Round-up 


Mysterious 18-month broadband outage for entire village 
caused by an old TV 


The village of Aberhosan. Pic: Google 


The mysterious cause of an entire rural Welsh village's 
broadband being knocked out at 7am each morning has 
finally been uncovered - an old television set. 


Frequent tests consistently showed that Aberhosan's network 
itself was working fine but even after local engineers replaced 
large sections of cable, the problems continued. 


After 18 months of fruitless investigation, Openreach's Chief 
Engineer team - "the telecoms equivalent of the SAS" 
according to the company - were dispatched to the Powys 
village to look into the outages. 


They hit their first obstacle when discovering there was no 
room for them to stay in Aberhosan itself. 
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"Accommodation was understandably hard to find due to the 
COVID-19 lockdown but we did eventually manage to find a 
guest house with a field near Llandrindod Wells," Openreach 
engineer Michael Jones said. 


Based there, the team made the 55-mile journey early in the 
morning and "walked up and down the village in the torrential 
rain at 6am to see if we could find an ‘electrical noise’ to 
Support our theory," Mr Jones explained. 


The theory was that the fault was being caused by a 
phenomenon known as SHINE (Single High Impulse Noise 
Event), with electrical interference emitted by a local 
appliance affecting broadband connectivity. 


A SHINE is a powerful radio wave emitted at the same 
frequency range as that of the broadband service, which 
effectively scrambles the signal in a similar manner to 
military-grade radio jammers. 


"And at Zam, like clockwork, it happened!" said Mr Jones, 
who explained that the team's spectrum analyser picked up a 
large burst of electrical interference in the village. 

"The source of the ‘electrical noise' was traced to a property 
in the village," he added. 


"It turns out that at 7am every morning the occupant would 
switch on their old tv which would in-turn knock out 
broadband for the entire village." 


He said the resident was mortified to discover that their old 
second hand television was the cause of the entire village's 
broadband problems, and they agreed to switch it off and 
never use it again. 


Source: Attps://tinyurl.com/yct2mkh2 


ARLBO28 FCC Orders Amateur 
L\TRRIRS Access to 3.5 GHz Band to 
The national association for 3 S u n set - 
AMATEUR RADIO 
Despite vigorous and continuing 
opposition from ARRL and others, the 
FCC has ordered the "sunsetting" of the 3.3 - 3.5-GHz 
amateur radio secondary spectrum allocation. 


The decision allows current amateur activity on the band to 
continue, "grandfathering" the amateur operations subject to 
a later decision. The FCC proposed two deadlines for amateur 
operations to cease on the band. The first would apply to the 
3.4 - 3.5 GHz segment, the second to 3.3 - 3.4 GHz. The FCC 
will establish the dates once it reviews additional comments. 


The Report and Order can be found online in PDF format at, 
https://tinyurl.com/yy5zw9u9 


Source: the ARRL weekly e-mail newsletter 


Update for Known DATV DX Records 


After the update of KNOWN DATV DX on 2020-09-15, I 
received an e-mail from Dave G4FRE identifying more DATV 
efforts at DX for 50 MHz, 70 MHz, and 24 GHz. The PDF 
records sheet on the BATC wiki has been updated with five 
new DX records of note that I had not seen before. 


See https://tinyurl.com/y449vlml 


e 24 GHz DVB-S2 QSO by G8GTZ and G4FRE on 2019-06-09 
138 KM 

e 70 MHz DVB-S one-way by G4FRE (remotely controlled) to 
G4FRE/P on 2018-12-27 230 KM 

e 70 MHz DVB-S QSO by G8GTZ and G4FRE on 2018-12-09 
160 KM 

e 50 MHz DVB-S one-way by G4FRE (remotely controlled) to 
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G4FRE/P on 2018-12-26 228 KM 

e 50 MHz DVB-S2 QSO of G4FRE and G8GTZ on 2019-04-06 
140 KM 

Please send me an e-mail if you know of a DATV QSO that 
should be added to this list (via W6GHHC@ARRL.net) 


73...de Ken W6HHC 


The final GVG software file is 
available from the CQ-DATV 
download site. 
(https://tinyurl.com/y64qboan) 

It has all the software some 
extensive notes/short version of the 
CQ-DATV articles. 


The revised BASIC and the original Arduino file, the import 
file for Vmix and the diagrams from which Trevor figured it all 
out. 


There is also a video clip showing Trevor working the mixer 
and camera rotator. 


Forest Fire In Boulder County! 


18th October 2020 - Jim Andrews, KH6HTV reports 

Colorado, California and Oregon have been experiencing 
major forest fires for the past couple of months. We have had 
heavy smoke here in Boulder on occasions when the wind 
was right. It finally hit Boulder County yesterday, mid-day. 
The Cal-Wood Fire broke out in the mountains north-west of 
the City of Boulder, near the town of Jamestown. The fire 
moved quite rapidly during Saturday afternoon. 

As of writing this (Sunday, 18 Oct, 8am), the fire has already 
consumed over 7,000 acres of forest, plus an outbreak on the 
prarie at US-36. 
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The Boulder ATV repeater, WOBTV, has been broadcasting 
views of the forest fire. The camera is located at the qth of 
KH6HTV, south-east of the city of Boulder, and 13-15 miles 
from the fire. 


Using a long tele-photo lens, the KH6HTV TV camera has 
been able to view the fire along the Front Range as it 
approached the first ridge of the foothills of the Rocky 
Mountains. The TV images are being received at the Boulder 
County ARES (BCARES) command post in the Boulder County 
Emergency Operations Center (EOC). There they are then 
being displayed on a large screen video monitor for the EOC 
staff. 


The WOBTV repeater video is being streamed live over the 
British Amateur TV Club's server in the UK. The URL for our 
video is: . The right audio 
channel on the BATC stream is carrying the live audio from 
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Ofcom 


the BCARES, 2 meter, FM repeater, 146.76 MHz with the 
emergency net traffic. Fortunately, now at 8:30am, there is 
nothing to be seen on the TV repeater's video image, as a 
cold front has just rolled in with light rain and fog. That is 
great news for helping suppress the fire. 


making communications work 
for everyone 


05 October 2020 Status: Open End: 16 November 2020 

To ensure spectrum continues to be used in a way which is 
safe for people, in our February 2020 consultation we 
proposed formally incorporating the limits in the ICNIRP 
Guidelines for the protection of the general public into 
spectrum licences and into authorisations of licence-exempt 
spectrum. This statement sets out our decisions in relation to 
these proposals. 


As a first step in implementing our decisions, we have also 
published a further consultation inviting stakeholders to 
provide feedback on the specific drafting changes we have 
made to the wording of the EMF licence condition and our 
‘Guidance on EMF Compliance and Enforcement’. 

In addition, we are making available a trial version of our 
EMF calculator that will allow many licensees and other 
spectrum users to demonstrate their compliance ina 
straightforward way. We are also inviting feedback on our 
calculator. 


Source: 
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BECG’s ABC / Thames TV OB truck on the 
move! 

Paul Marshall, Chairman of the Broadcast Engineering 
Conservation Group (BECG) reports that their next project 
has taken an important step. 


ABC/Thames waits for attention to her gear box by 
specialist repairers 


ABC Unit 5 / Thames Unit 2 - GNF 951E- was one of three 
units ordered by ABC around the time of the 1966 World Cup, 
then transferred to Thames TV and finally in ‘active service’ 
sold to Sony Broadcast for HDTV work. She was subsequently 
converted to a mobile living van and is now to be restored as 
the first ever example of an OB truck having a longitudinal 
layout — sideways arrangement - of all the engineering and 
production equipment. 


CQ-DATV 89 - November 2020 


Money is now available to start the rebuild, but the biggest 
problem during the current conditions has been to find people 
who are willing to start work on the mechanical and exterior 
restoration. 


After much research we have found companies who are 
willing to undertake the work so the first step is a visit to a 
commercial vehicle company to have the gearbox attended to 
because she sometimes jumps out of gear. The gearbox was 
made by Clark Turner and the problem could be something 
simple such as the control linkage, or it could be more 
serious and may require a rebuild, so another specialist 
company is on standby. After that she will be going to 
specialist coach builders for the bodywork to be repaired and 
re-sprayed. 

Once all this is done we can start on the TV side of things. 
She will carry transistorised mid 60s Image Orthicon 
cameras, late 60s colour cameras and early 80s Sony HD 
cameras. Vehicle restoration is just the first phase and this 
project will stretch out over the next few years. 


For more information, see: https://tinyurl.com/y2zy2pxo 


CQ-DATV 


ALL BACK ISSUES 
AVAILABLE 
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Grass Valley Mixer Conversions - Part 22 


Written by Trevor Brown, G8CJS 


At the time of closing of CQ-DATV 
88 I said I would investigate using 
See the GVG 100 panel Joystick to 

& drive a pan and tilt head camera. 


The PCA9685 module I had 
intended to use had not arrived at 
the deadline for the last issue so I 
could go no further. All I had was two SG90 servo motors and 
a rather inexpensive bracket which I mounted on a scuba 
weight. The PCA9685 board did arrive although long past the 
date promised and only after I complained to eBay of its non- 
arrival. The module appeared the very next day via first class 
postage, thanks eBay. 


Let’s start with a little recap on the PCA 9685 module. 


PCAS685 16-Channel ae PUM Oriver 
* ¢ 


® 


@8 
Sao 


upply 


eose 


—= = y req: 40-1000Hz 


neo 
@oces 
woe 


®@.. 


) 
4567 891011 12131415 


SDA 
o wees SHeeOMeuI PWM [conoKora ahovene V+ 
e000] |oooo| oooo;] joo000 
e OOOOIGNDIOOCOOO 0000 
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The module has two power inputs Vcc shown as +3.3, this is 
actually +3.3 to +5. This is the power input to the module. 

I powered it up via the GVG +5 power supply and ground, 
extended the SDI SDA ( i2c bus) from the GVG panel, 
grounded the output enable and ran the Annex i2c address 
scanner software. This revealed a new device at hex address 
40 or decimal address 64. There are solder bridges to change 
this, but as it was an address not in use by any of the other 
devices on the i2c bus I went with it unchanged. 


There is another connection V+, this is the power to the 
servo motors and again I used +5 from the GVG panel to 
drive both motors, by joining Vcc and V+ together. Plugged 
two SG90 servo motors into socket 0 and 1 being careful to 
get the plugs the correct way around. The PCB connector is 
colour coded yellow red and black. The SG 90 wires are 
orange red and brown. The orange end is the data and goes 
in the yellow end of the connector. 


Page 8 


Then I loaded the demo program from the Annex help site. 


PCA9685.SETUP &H40, 55 
PCA9685.SETFREQ 50 
PCA9685.PWM 0, 150 
PCA9685.PWM 1, 100 


DX = 1 

DY =1 

MINX = 100 : MAXX = 500 
MINY = 150 : MAXY = 300 
X = MINX : Y = MINY 


WHILE 1 
PCA9685.PWM 0, Y 
PCA9685.PWM 1, X 
PAUSE 30 
PRINT Y, DY, MAXY 
X = X + DX 
Y=Y+DY 
IF (X < MINX) OR (X > MAXX) THEN DX 
IF (Y < MINY) OR(Y > MAXY) THEN DY 
WEND 
END 


=X 
=p IDN 


Save and run and the little camera bracket started panning 
left and right and tilting up and down. The pictures from my 
webcam mounted on the bracket with cable ties were a little 
jerky but proved the system I could start looking at the code 
and how to interface the device to the GVG panel. 


The Annex Demo program was set with the correct i2c 
address. The first line and the ,55 which is frequency. 


It works so I have not tampered with it. I put the top two 
setup lines of code into the GVG 16 software, set up section 
and then started to play. You only need one further line of 
Annex Basic PCA9685.PWM pin, value. 
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Pin is the socket into which you plug the servo I settled for 
just the pan motor in Socket O and unplugged the tilt motor. 


Value is a number between 0 and 512. The SG90 servo 
responds by changing position within 180° as defined by the 
number. 


I was a little surprised as I did not expect the PWM to deliver 
position I just expected it to vary the rotation speed. The 
SG90 is more intelligent than I expected. Its uses PWM (Pulse 
Width Modulation. 


Shaft Rotation 


220 ms ==» In degrees 
(  @ump) 
4) 4 4 : Se a . 
| 0° 
41ms pulse width 
90° 
1.5ms pulse width 
2 2 2 
180° 
2ms pulse width 
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This is a one-way communication; we just send out pulses 
and the width of the pulse sets the position of the servo. I 
have it connected by a short cable, but one way for the data 
means it can be driven by an impedance transformer (emitter 
follower) if long cable runs prove traumatic or even simple 
pulse regenerators inserted into the cable at specific points. 


Unexpectedly I have something which delivers phase position 
as opposed to something that just has speed and direction 
control. 


I had a rethink on using the spring-loaded joystick, which 
was never going to control a position servo and at best could 
only deliver 56 steps across the horizontal sweep. Leaving 
the camera parked, when I released the joystick would also 
need further thought. 


GEARBOX 
-60 RPM 


- HIGH TORQUE 
DC MOTOR 
POTENTIOMETER - HIGH SPEED 
~ VARIABLE VOLTAGE - Low TORQUE 


~- RELATIVE TO THE ANGLE 


- INTEGRATED H-BripGE 
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I have other unused pots on the GVG panel, that I could 
allocate in place of the joystick I decided on Matt Box Chroma 
and using the old analogue sub routine (GVG 15 software) I 
scanned its range as delivered by the resident A to D on the 
GVG panel. It delivers 255 steps as I rotate to pot from end 
to end, more control than a spring-loaded joystick would 
deliver. 


The pots seem to get the full range of the 8-bit A to D on the 
panel, (a known pinch point). I suspect the mechanical 
construction of the Joystick limits this further. 


I put a simple program together to use the PCA9685.PWM 
pin, value, O being the socket and value the position of the 
chroma pot, delivering 0 to 255. Rotating the pot from end to 
end panned the camera 90°. The variable I used was 
Chromavalue, (just a variable in the old analogue routine) so 
I changed it to Chromavalue + Chromavalue and it would 
now rotate the camera through 180°. The pot is rotating 
270° and the camera 180°. The action is smoother than the 
test program, the web camera has a short focal length, which 
always helps with camera work. I repeated the exercise for 
the tilt servo using socket 1 and lumvalue, again derived by 
putting the declared address of the lum pot into the analogue 
routine and I had tilt control. 


Decision time I decided to stay with the pots to control the 
webcam, they have more steps than the spring loaded 
joystick and work better with a device delivering position 
control rather than speed control which would have meant 
more software for a lesser result. 


I have rewritten the GVG15 software analogue subroutine in 
GVG16 to a more universal routine. The old routine required 
one subroutine per analogue device. GVG16 now has one 
routine called analog, where X equals the device address, (or 
declared name) call the subroutine and it delivers a value y 
which is the position of the pot between 0 and 255. 
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The PCA 9685 module has 16 sockets and they all work I 
have tested them by plugging the SG90 into each one in turn 
and changing the pin no in the software to correspond. 
Returning to the panel hardware, it is time to think how to 
use the GVG controls to drive the servo camera head to its 
full advantage. 


I have used the push buttons under the OLED display called 
Normal, Boarder, Drop Shadow, Extrud, Outline. Normal (my 
panel is a GVG 1000 they may differ on GVG 100 and 110). 
The normal is the escape key (made sense) the other four 
can select a bank of three sockets or SD90 connectors so you 
can switch between four of these Pan and Tilt heads. I have 
also activated the Hue knob to the control a further SD 90 to 
control Zoom or Focus should this prove mechanically 
possible for your chosen camera. 


Grass Valley Group 


AUTO TRANSITION RATE 


KEY 
Return to DELEGATION 
Vision Mixing. 


Optional Focus 
Zoom Servo 


Pan 


Tilt 


When you select a camera the three pots are active so you 
can zoom or pan the camera head. When the micro is 
controlling the head the mixer controls are frozen. I could 
have put in a routine to periodically scan the other controls, 
but decided against it, it is easy enough to stop moving a 
camera and jump back into mixer mode should it prove 
necessary via the “normal” button. 


The PCA module sockets are laid out in banks of four. Each 
bank could be a camera head, that leaves a spare socket in 
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each bank, but you can link a GVG pot to any of them. The 
software subroutine is called pan, (never too imaginative with 
names). 


The routine is included in GVG16 software, chromavalue is no 
more I have implemented the single analogue subroutine 
called analog and removed the old sub routines. T-Bar works 
with this new subroutine, so far, it’s a win win. 


Improvements since GVG 15 are:- 
- Key bank used for keying with Vmix 


- T-Bar now active via VMIX effect selection 
- OLED display will show DVE effect and PST source 


- Four selectable pairs of SG90 servo motor control, (can be 
three or four per bank if required) 


- Add this to what we had already in software 15 which was. 
- Positioner and Reverse start and stop the hard disc recorder. 
- Fade to Black will do exactly that to Vmix output 

- The wipe buttons will select the DVE effect (and display on 
the OLED screen which one) 

- Auto Trans will perform this operation and the PST and PGM 
banks will switch to keep sync 

- Mix and Wipe will toggle the Auto Trans between Mix and 
DVD effect 

- Key 9 will animate out any strapline keyed via the Key bank 
- Cut will switch PST screen to PGM and put the previous PGM 
source on PST or Preview monitor. 

- Camera cues for PGM and PST as two 4-bit words on port 


I am happy we have tamed this panel, still got some spare 
buttons pots and a joystick, along with a micro that for some 
strange reason is coping with 700 lines of Annex BASIC. If I 
can think of anything else to add I will and as soon as I am 
happy with the code, I will get it to the CQ-DATV download 
site. 
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PCB’s for the hardware I will check with Mike G7ZGTN where 
we are. IF e = 254 then return 
Loop 


Sub routine to control the camera :- 
pan: The new pan subroutine will deliver control of up to four pan 
if(uand2) <> QO then let xx =0 and tilt heads and include focus or zoom if you can figure out 
if (u and 64) <> O then let xx = 4 ‘shadow " how to mechanically interface a third SG 90 to any your 

If (uand16) <> O then let xx = 8 ‘extrude " cameras. 

if(uand4) <> O then let xx = 12 ‘outline " 

To be continued in CQ-DATV 90...... 

do 

let x=lum 

gosub analog This is your free ATV magazine. 
PCA9685.PWM xx, y tilt routine Please consider contributing an article! 


let x=chroma 
gosub analog 
PCA9685.PWM xx+1, 500 -y-y ‘pan 


let x=hue 
gosub analog 
PCA9685.PWM xx+2,y 'pan 


2ebegin PRis " Address port 
i2c.write 5 "Scan buttons BS2 low 
i2c.end 


i2c.begin PRT4 " Control port 
i2c.write 255 "needed to work 
i2c.end 


i2c.begin PRT1 " Control port 
i2c.write buttons "Scan buttons 
i2c.end 


i2c.reqfrom PRT4,1 
e = i2c.read 
i2c.end 
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Comparisons of Microwave SSB vs DATV 


Written by Jim Andrews, KH6HTV 
Reprinted from Boulder Amateur Television Club TV 
Repeater's REPEATER October, 2020 


Recent experiences in the ARRL 10 GHz & Up contest have 
shown significant differences in propagation characteristics 
between 10GHz, single side-band (SSB) voice and digital 
amateur television (DATV) and in particular DVB-T. So what 
are the major differences and how do these impact our ability 
to make contacts ? 


Bandwidth: 


This is the biggest difference. SSB uses only 3 kHz of 
bandwidth. Conventional, live, TV uses 6 MHz of bandwidth. 
Even the more recent experiments with compressed video, 
etc. have pushed down the bandwidth requirements but they 
still require several 100s of kHz or 1 or 2 MHz of bandwidth. 
Bandwidth mainly impacts the weakest signal that can be 
detected. There is a fundamental noise floor set by the 
equation. 


P(noise) = kB* T* B 


where kB is the Boltzmann constant, T is the absolute 
temperature ( © K), and B is the bandwidth. T = 290° K (20° 
C) is normal room temperature. 


Thus for a 3 kHz, SSB bandwidth, the thermal noise floor is 
-139.2 dBm. For our typical 6 MHz, TV bandwidth, it is -106.1 
dBm. This is a really big difference of 33 dB ! Everything else 
being similar in transmitters, receivers and antennas, we 
should never expect TV to match SSB in distance, etc. 


Required Signal to Noise Ratio: Most hams would agree that 
they need a minimum of 10 dB s/n for SSB signals to achieve 
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reasonably accurate copy. Thus for a perfect receiver, this 
would mean the required SSB signal level needs to be at least 
-129dBm or stronger. 


For analog ATV with either AM-TV or VUSB-TV modulation, a 
40 dB s/n is required for a perfect, P5, picture. Lower s/n 
ratios result in increasing amounts of snow in the picture. An 
acceptable, P4 picture requires 24dB s/n. A very poor, P2, 
picture still requires 12dB s/n. For analog, FM-TV, the fm 
quieting effect improves things over AM. We know this from 
our experience with FM voice on 2 meters. FM requires 20dB 
s/n for perfect P5, 13dB for P4 and 7dB for P2. For digital TV, 
and in particular, for DVB-T, we have found that with normal 
digital parameters of QPSK modulation and 5/6 forward error 
correction, we can achieve perfect, P5 pictures down to an 8 
dB s/n. With aggressive FEC encoding of 1/2, we can push 
this down to 5 dB s/n. 


DTV vs Analog TV 


DVB-T QPSK 


-118 -98 -78 -58 
Receiver Input Power ¢ dBm > 
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I have made some measurements on a Hi-Des model HV-110 
receiver to demonstrate some typical numbers for 6 MHz 
bandwidth, DVB-T. These numbers are for "normal" 
parameters of 5/6 FEC, 1/16 guard interval, 8K FFT, 1080P 
resolution. 


e 64QAM: The lower limit digital threshold is reached at 
-83dBm with 21dB s/n 


e 16QAM: The digital threshold is reached at -88dBm with 
15dB s/n 


e QPSK: The digital threshold is reached at -95dBm with 8dB 
s/n 


Then adding a low noise ( 0.5dB NF ) pre-amp in front of the 
HV-110 receiver, the digital threshold is pushed down further 
to -99dBm, again with an 8dB s/n. If we are at 8 dB S/n, this 
then implies that the noise floor of this preamp enhanced 
receiver is about -107dBm. This is consistent within 
measurement accuracy of the calculated thermal noise floor 
of -106dBm 


Transmitter Power: 


A SSB transmitter is rated in terms of it's Peak-Envelope- 
Power (PEP). With proper drive adjustment, the voice peaks 
just barely reach up to the max. output power rating of the 
transmitter. For an AM-TV, or VUSB-TV transmitter, it is again 
rated in terms of PEP, measured on the sync tips. Again the 
sync reaches up to the max. output power rating of the 
transmitter. For an FM-TV transmitter, the output power is 
constant and is pushed to the max. output power of the 
transmitter. Thus all of these transmitters will essentially 
have the same output power rating. 


For digital TV, the situation is different. The modulating signal 
appears like random noise with peaks and valleys. It can only 
be characterized by it's RMS power. 
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The transmitter must be able to handle peaks in the noise 
like waveform that are considerably stronger than the RMS 
value. We have found that for a QPSK, DVB-T transmitter, we 
need to provide at least 8 to 10dB of head-room to 
accommodate the peaks. If we clip off the peaks, we rapidly 
destroy the Bit Error Rate and the receiver can no longer 
decode the digital signal. Thus the power rating for a DVB-T 
transmitter will be at least -8dB below the max. output power 
rating of the transmitter. 


35-40dB Difference: 


For identical transmitter peak output power ratings, 6 MHz 
DATV compared to SSB, the difference in expected 
propagation results will be about 35 to 40dB worse. 30dB for 
receiver bandwidth threshold limits (-129dBm vs. -99dBm) 
and another 8 to 10dB for head-room allowance in 
transmitter power ratings. The result is about the same 
between DATV and FM-TV. This is because to have a P5 
picture requires about an 8-10dB stronger received FM signal, 
but this is offset by the FM transmitter being 8-10dB 
stronger. The differences become even worse for analog AM- 
TV which requires a much stronger -60dBm received signal 
for a P5 picture. 


LOs: 


The requirements on Local Oscillators (LOs) are quite 
different for SSB vs. ATV. For SSB with it's very narrow 
bandwidth of only 3 kHz at an exceeding high rf frequency of 
10GHz -- frequency accuracy is the most stringent 
requirement. For ATV, be it either analog or digital, this is not 
the case. For example, DVB-T can tolerate several hundred 
kHz of frequency inaccuracy and still work. What causes LO 
problems for DVB-T is phase noise. Excessive phase noise 
and the receiver will not demodulate the signal at all, or for 
weak rf signals, even moderate phase noise will degrade the 
receiver's digital threshold sensitivity. 
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Frequency West LO (left) & ADF-5355 synthesizer (right) 


The photo shows two typical LOs used for radio amateur 
microwaves. The one on the left is the classical, Frequency 
West brick LO, that has been used for many years by 
microwave SSBers. The Freq. West brick consists of a free 
running, L band (1-2GHz), power oscillator phase locked to 
an oven controlled 100 MHz crystal oscillator. The L band 
oscillator then drives a step recovery diode (SRD) in a high Q, 
band-pass filter. The filter is tuned to the desired microwave 
output frequency. The Freq. West brick has very good phase 
noise, but it suffers from thermal drift. Thus for SSB service, 
they need to be turned on and warm up for at least 1/2 hour 
prior to use. 


More recently frequency synthesizers from Analog Devices 
have now reached up to X band. The photo shows one such 
unit using the ADF-5355 device which covers from 54 MHz to 


CQ-DATV 89 - November 2020 


13.8GHz. It sells for about $160. I have found it to be 
extremely accurate and free from thermal drift. Mine is only 
off by 10 kHz at 10.3 GHz. I have found it very useful as a 
frequency marker to locate the SSB calling frequency of 
10.368.1 GHz. However, it has a serious drawback of 
excessive phase noise which makes it unusable as an LO for 
DVB-T service. I thus was forced to use a Freq. West brick as 
my LO in my 5 & 10 GHz, DVB-T transverters. I suspect that 
the ADF-5355 would work ok as an LO in a SSB transverter. 


Antenna Pointing: 


Experience has shown that for "Local" SSB contacts, antenna 
pointing is not a major issue. Many times, we can have 
round-table QSOs on 10 GHz SSB without exactly pointing 
our dish antennas at any one particular ham. Granted the S 
meter readings are all over the place from SO to S9+40dB, 
but we still carry on good QSOs. Not so with ATV on 10 GHz. 
Even for "local" contacts, we do need to have our dishes 
accurately pointed. That 35-40dB difference between modes 
makes all the difference in the world to antenna pointing 
requirements. 


-DATW 


Also available to, read on ISSUU CREF 
https://issuu.com/cq-datv/docs 
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Zeitschrift fur Bild- und digitale Daten-Ubertragung im Amateurfunk 


MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 
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xpress 
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oe Receiver/Tuner/Analyzer 
NOAA 
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Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 
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Written by Trevor Brown 
First published in issue 74 
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We have just passed the 50th anniversary of Apollo 11, the 
mission to put a man on the moon. 


they assure us all the dish was definitely pointing at the 


For those of you old enough to remember One giant step for moon. How does this link into a Television magazine well, 
mankind or the immortal words of “the Eagle has landed” yes they took with them a rather special TV camera to relay 

it really was 50 years ago and if that makes you feel old you pictures back to earth. 

are not alone. I know there are those who believe it all took 

place on a Hollywood set, but for those of us in the UK the This was developed by a team of engineers at Westinghouse 
talkback was monitored at Jodrell Bank where the world’s lead by Stan Lebar, it was this camera that allowed us to see 
third largest radio telescope monitored live the landing and the Moon landings of the Apollo 11 mission in 1969. 
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Stan sadly passed away in December 2009 he was 84. The 
camera Stan’s team developed and built ran at 10 fps using 
320 lines. Rather a non-standard TV signal, but at the time 
nobody knew if live pictures from the moon would be 
possible, so the transmission path was via the telemetry 
channel and was shared with voice and biomedical data. The 
bandwidth available for a television signal was only 500kHz. 


Remember this was analogue TV none of that digital 
nonsense. Stan’s team had to engineer it from scratch the 
camera which had to withstand Lunar temperatures of -184 C 
to 101 C. This was rather a special camera the tube was 
supplied by the military and no pictures of the tube were 
permitted. 


The Apollo 11 mission was tracked at three locations 
Goldstone, Honeysuckle Creek, and Parkes, the telemetry 
was recorded onto 1” tape by M22 recorders. NASA hired RCA 
to build a standards converter to process the images into a 
525-line TV signal. 


The tracking stations converted the signals and transmitted 
them by microwave links, Intelsat communications satellites, 
and AT&T analogue land lines to Mission Control in Houston. 
By the time the images appeared on television, they were 
substantially degraded. 


Stan was delighted to see his camera working but was always 
disappointed with the quality; he knew it was capable of 
much better results. The problem was not the camera but the 
RCA standards converters and transmission path. “No one 
was unhappy,” he said. “We were all in seventh heaven”. 
America had pulled off the impossible. The Nation had landed 
a man on the moon and showed the world, via live television 
that it could be done. 


The live pictures were viewed at tracking centres on monitors 
that worked on the 10 fps 320 line standard and reports 
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‘Photo attribute: NASA 


confirm that these pictures were considerably better quality 
than what the rest of the world saw. 


The original high quality was preserved via the M22 telemetry 
recordings. The engineers boxed the one-inch telemetry 
tapes wound onto 14-inch canister reels which served no 
other purpose than to provide backup if the live relay failed 
and shipped them to the Goddard Space Flight Centre. 
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From there, the tapes were sent to the Washington National 
Records Centre in Suitland, Md. 


In 1997 a phone call from a British author, to Sarkissian who 
had been part of the Parkes team raised the issue of the 
location of the M22 tapes only one had ever surfaced in 
Australia which was a copy of one of the tapes sent to 
Goddard. Everyone assumed that NASA had the originals 
stored away safely. 


This did however start a search in the states by Stan Lebar, 
Bill Wood and Richard Nafzger, for the original M22 recordings 
with a view to unlocking the true quality of the Apollo 11 
camera and showing the world some improved quality 
recordings of this historic mission. This has been a long and 
exhausting search and in what one of the American papers 
headlined as “One Giant Blunder for Mankind” it would seem 
the Apollo 11 telemetry recording no longer exist and were 
presumed wiped. 


Ampex VR 660 VTR 
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In 2004 a machine was located and the Australian tape was 
replayed and contained chatter and simulation data only, no 
pictures What the search did reveal was that NASA had hired 
the Applied Physics Laboratory (APL) near Baltimore to 
modify two Ampex VR-660C 2” helical VTR’s to record the 320 
line pictures. This machine only recorded the pictures 
received at Parkes. Sarkissian, found a letter and a photo 
showing two Ampex VR-660C recorders and a man who may 
have operated them. The letter, written by the former Parkes 
director, suggested the operator worked for APL. 


They uncovered the identity of the man who had indeed 
modified the two Ampex VR-660C’s. Now also in his 80s, the 
former APL employee confirmed he had modified the 
recorders and recorded the original moonwalk pictures, he 
packed the tapes and personally delivered them to APL. 
Nafzger found five two-inch videotapes only, but when a 
machine was located these tapes also turned out to be blank. 
It may seem the rest of us will never get to see the true 
quality pictures produced by the Apollo 11 mission. 


Stan Lebars camera did prove that pictures were possible 
from the moon and although it was sent as a backup on the 
Apollo 12 and 13 missions it was never used again, Stan had 
proved what could be done and a higher definition colour 
camera was used on the following missions so presumably a 
greater bandwidth had been allocated. 


Jim Andrews, KH6HTV comments:- 

Here in our Boulder ATV group we have an “old-timer” from 
NASA. Joe Woods, ADOI, worked for NASA in Houston, Texas 
and was part of the NASA team that developed the TV gear 
for the moon landing. Joe was actually in mission control at 
the time of the moon landing as their technical consultant for 
the TV coverage. After working for NASA, Joe moved to 
Boulder, Colorado and started his own business, Video Aids of 
Colorado, building test instruments for the video industry. Joe 
eventually sold his company and retired. 
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Joe is still active in our ATV group here in Boulder. He was a 
key man helping build our first 70cm ATV repeater here in 
Boulder in the late 1970s. He was also active in our Boulder 
ARES (BCARES) for many years. Today, Joe refuses to join 
the digital revolution. He is stil transmitting analog, NTSC, 
vestigal side-band TV signals into our Boulder ATV repeater, 
WOBTV. Joe says it is in recognition of all the years he spent 
working with analog TV. His sole concession to DATV is to use 
a DVB-T set-top box to receive the pictures from our ATV 
repeater. 


In addition to participating in our weekly Thursday afternoon 
net, Joe is a regular with the Boulder Friday morning, ham 
radio breakfast group. Joe is still active on HF, SSB, using a 
modern IC-7300 transceiver. 
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He has a very unique antenna tower. When he and his wife, 
Arlene, built their Boulder house many years ago, it was 
designed around having a 50ft tower planted in the middle of 
the basement. The house was then built around the tower. 
Thus the tower now sticks out of the center of the roof of 
their two story house. He has an HF Yagi, plus a 70cm Yagi 
on the top of his tower. Joe’s basement ham shack is thus 
right at the base of the tower. 
~~ 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


The Cat In The Hat On Aging 


I cannot see 
I cannot pee 
I cannot chew 
I cannot screw 
Oh, my God, what can I do? 
My memory shrinks 
My hearing stinks 
No sense of smell 
I look like hell 
My mood is bad -- can you tell? 
My body's drooping 
Have trouble pooping 
The Golden Years have come at last 
The Golden Years can kiss my ass 


CQ-DATV 


Followed all over the world 


Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 
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Editorial 


First let’s start with an apology, CQ-DATV89 it was a little 
thin, one or two things conspired against us and created the 
perfect storm. Sorry, please don’t cancel your subscription, 
oh sorry you don’t pay one do you. In this edition we have 
contributions from readers that are their first time writing for 
CQ-DATV so can we say a huge thanks for stepping up to the 
mark and not only contributing to this edition, but adding to 
what was an empty in-tray and ensuring future editions are 
not endangered. 


The news carries the updates about GB3EY which is back on 
the air, while at the same time we ask what happened to the 
BBC that went off the air for 15 minutes and why the poor 
fill, but nice VTR clock. Shame about the music, to quote 
their famous Christmas tape. 


Well we are about to enter what was once called the festive 
season before we ever heard the word COVID. 


Sad to see the sun setting on 9 cm in the states. NOYE and 
KH6HTV made the most of it before it was lost to some cell 
phone or fixed links that we cannot possibly manage without! 


Trevor has produced part 23 of the Grass Valley Mixer, does 
that mean that the next issue will mark 2 years of this 
project? The Mk2 PCB is a re-order something somewhere got 
lost, but it looks very smart. The robot camera software has 
changed so you can work the mixer and pan or tilt the 
camera at the same time (if you have enough hands) and the 
camera might get a jack plug connection, but we have to 
admit to never really considering the compatibility of 3.5mm 
jacks before. 


Trevor has also promised the Positioner or Joystick as we 
have been miscalling it. This will be in action to move the 
Robot camera but sorry that’s in issue 91. 
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Dave Pelzar AH2AR is one of the new authors that has 
stepped up to the mark and contributed using a drone and a 
QRP 70 cm transmitter. 


This is an excellent article Dave, there have been so many 
“Oven Ready Drones” in the UK its really good to see one 
being adapted to proper ATV, rather than just showing us 
what you bought off the shelf. This was originally a two-part 
story, but now you won't have to wait as we have joined the 
two parts together as an early Xmas present. 


We have also been looking back on ATV with a view to 
refocusing “One From The Vault” which originally was an idea 
at looking back at a previous CQ-DATV articles and adding 
some updates, but sometimes there weren’t any updates, but 
that never got in the way of a good story. 


The new focus is on looking back but not restricting it to 
things that only appeared in CQ-DATV. This time we came up 
with two projects, Ernie and Bert from Maarten Janssen which 
was a way of getting a picture from a PIC with a little help 
from some 4040 counters and an EPROM. We have put this 
as a full article and reserved “One From The Vault” for the 
other contender “PIC Dream”, this appeared in so many 
different forms and guises. The originator was French so it’s 
only fitting that Pierre Col F8EGQ introduces his variation of 
this ATV classic. 


Also looking at the past, but with their feet firmly planted in 
the present, BECG (Broadcast Engineering Conservation 
Group) have produced their second newsletter and bought a 
generator truck and a vintage sound mixer for Viviat, the 
reconstruction of a 1959 outside broadcast unit. BECG might 
be a professional home for collectors of broadcast TV 
equipment, and they might be the new kids on the block, but 
there is no stopping them. We will keep you in touch with 
developments as they unfold from this dedicated group of 
enthusiasts. 
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Returning to modern times, Jim K6HTV when he is not out 
working ATV on 9 cm before it sunsets, has discovered a low 
cost DVB-T and DVB-S receiver that covers 950 to 2150MHz 
but will go down to 902MHz Jim is exploring the menus and 
putting it through its paces. 


Ian, yes, our editor in Chief, (but he does not like being 

called that) has sharpened up his contribution pencil and 
looked as the new ATEM mini pro. We have looked at this 
before in CQ-DATV in its earlier incarnation before the pro got 
added. It lacked the important feature of letting you see what 
the cameras were doing, this was reserved for its bigger 
brother. What Ian does not tell you is, that deep on the 
internet is a project to use the GVG panel to drive either the 
ATEM mini or full size ATEM. Just don’t tell Trevor or we might 
get another 2 years of software development e.g. a dual 
control Grass Valley Panel for Vmix and ATEM. 


Ok, that is it for this issue. Please excuse the jokes, they 
were originally fillers for the page ends so each new article 
could start on a clean page in the PDF version. Some are 
funny some just well do just fill the page ends. This is the last 
issue for this year and 2021 will be our 8th anniversary year 
if our maths is correct. 


Wishing you all a Merry Christmas and a Happy New Year and 
we hope the new year will bring the solution to COVID, so we 
can all spend more time with our loved ones. There is still 
room in the CQ-DATV in-tray for your pictures, projects and 
anecdotes so please keep the copy coming, no more perfect 
storms. 


CQ-DATV Production team 
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News and World Round-up 


GB3EY status update: delayed 
Mon Nov 02 


The repeater was taken off-site shortly after it was first put in 
due to an issue with the receiver. Unfortunately my rotator 
had failed at the time and as a result I wasn't able to get any 
test signals into it for diagnostics. It was therefore necessary 
to get it home to put on the bench. 


Bench testing showed that the receivers needed a very strong 
signal to switch between H262 and H264. A marginal signal 
would create a ‘signal locked’ condition which was passed to 
the logic which duly switched the transmitter video path to 
the receiver. However, despite being locked there was no 
video at all, just a black screen from the receiver. 


Another problem found with the little bit of on-site testing 
that I was able to do showed that the receivers were still 
being bothered by the Claxby radar despite over 120dB of 
filtering. Not only did they freeze or drop the video altogether 
but they also took far too long to recover; sometimes they 
hadn't got the picture back before the next burst of radar 
came along eight seconds later. A desense issue was seen 
that needed bench checks. 


After a lot of experimentation with different receivers, where 
I deliberately injected the radar into a combiner with a weak 
DATV signal (the peak radar signal from my antenna and 
preamp combination is almost 10mW when beaming at 
Claxby), I concluded that set top boxes are just not suitable 
for our site. 


I then tried the Ryde and noticed a substantial improvement. 
It copes with the radar much better than any of the set top 
boxes because it mainly freezes briefly and then carries on 
whereas the set top boxes drop lock. 
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A bonus was that the logic needed no modification to use the 
'Locked' output from the Ryde. 


The symbol rate is not restricted to 1MS/s or above using the 
Ryde. Tests with the Ryde using DVB-S2 @ 333kS/s, 8PSK, 
H264, FEC 3/4 have been very encouraging with good quality 
audio and video. Swapping between H262 and H264 does not 
cause a problem and provided the number of symbol rates 
scanned is kept to two the lock time is short. Another 
advantage is that the Ryde has remotely accessible menus for 
configuration changes and diagnostics. 


The desense issue has been traced to wideband 'crud' from 
the transmitter when modulated. Specifically, it's the result of 
IMD products in the driver and PA stages. The filtering on the 
transmitter output appeared initially to be adequate but 
there's about 5uV of noise near the input frequency when the 
transmitter is relaying. That's enough to make it seem deaf 
although the problem is much less noticeable with a 333kS/s 
QPSK FEC1/2 input that wasn't possible with the set top box 
receivers. 


To fix the desnse issue we are going to need one of the 
duplex filters from here: https://tinyurl.com/y2wlk/7gqs; 
further progress is on hold until funds can be raised for its 
purchase. 

Clive G3GJA 


Source: /https://tinyurl.com/y4rzuf64 


Rudi Pavli¢ comments, 01 November 2020 
Hello 


Today I received two comments on the new issue of the CQ- 
DATV magazine: The CQ-DATV magazine is increasingly 
scarce, with fewer articles; Rudi, if you don't write, it's 
nothing new. 
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I am not directly part of the editorial staff, but like all ATV- 
ists I am indirectly involved in the creation of the magazine. 


The magazine is our mirror, the reality of our hobby. 
If we don't write, if we don't complain, if we don't show our 
successes... we can't expect the magazine to be better. 


Our Slovenian association ZRS had among their ranks, until 
several years ago, some good RAs who are also good builders 
(S53MV, SS3WW, S57UUD, S57UUU....). With a strategic 
move he put them all at the door. 


Our branch of the amateur radio »tree« is very dependent on 
builders. For us the market offers us monitors, cameras 
and.... We have to do everything else by ourselves or by our 
builder friends. 


I wanted to quote a sentence from President Kennedy, but we 
all know it, we just don't use it. 
73 s58ru 


NASA re-establishes contact with 43-year-old 
Voyager 2 


Voyager 2 has been travelling through space since launching 
in 1977 The spacecraft is now more than 11.6 billion miles 
away from Earth NASA cut off communication with the probe 
in March to repair a satellite. The Deep Space Station 43 
antenna in Australia went back online and sent Voyager 2 a 
signal. The craft received the signal and sent a reply that 
reached NASA 34 hours later. 


NASA has re-established contact with its Voyager 2 spacecraft 
as it travels more than 1.6 billion miles from Earth - after the 
probe was left flying solo for seven months while repairs were 
made to the radio antenna in Australia they use to control it. 
Mission operators sent a series of commands to the 43-year- 
old probe using the ground-based Deep Space Station 43 
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The Deep Space Station 43 (DSS43) 


(DSS43) antenna, which established a signal confirming the 
‘call’ was received. 


DSS43 had been offline since March while NASA completed a 
series of hardware upgrades, but tested the new components 
by sending commands to the craft. 


However, due to the distance, the ground team had to wait 
more than 34 hours for a reply, but Voyager 2 received the 
commands and sent back a ‘hello.’ 

DSS43 is located in Australia and is part of a collection of 
radio antennas around the world that combine to 
communicate with any spacecraft beyond the moon. 


Source: /https://tinyurl.com/y5Ilskkqw 


Continued next page... 
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GB3FT Update 
8th Novemeber 2020 


GB3FT is currently under going tests at the QTH of G4WIM 
IO83NS. It is now using 500kS DVBS2 H265 which increases 
path loss performance by over 10dB when compared to its 
original 2MS DVBS signal. 

It is hoped to have it back on site by the end of November at 
which time it may be possible to receive the signal further a 
field - possibly as far as Angelsey conditions permitting. 
Brief summary 


GB3FT is a 24cm TV repeater with an input frequency of 
1249MHz. The input signal can be 333, 500 or 1MS using 
DVBS, DVBS2, H264 or H265 

The output frequency is 1315MHz at 500kS and is also 
streamed on the BATC website. 


Source: /https://QRZ.com 


Theresa, DC1TH, at AMSAT-DL Bochum 
November 6, 2020 by DL4KCK 


On November 3, 2020, WDR television broadcast a report 
about the radio amateur Theresa, DC1TH , who is part of the 
winter team of the Neumayer III base 2021/22. 


It is expected to be broadcast from Antarctica under callsign 
DPOGVN using the geostationary satellite amateur radio 
transponder QO-100. 

Theresa, DC1TH, visited AMSAT-DL in the amateur radio 
station of the Bochum observatory for a short training in QO- 
100 usage before traveling to the Neumayer III base. 


Source: /https://tinyurl.com/y3vajnu4 
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Siera Bravo." 


What is all this tinyurl stuff anyway? 


You may have noticed that all the web URLs (links) in CQ- 
DATV have taken the form of https://tinyurl.com/xxxxxxxxx. 


If you look through back issues of CQ-DATV, you will find 
links that are just strings of apparently random letters, 
numbers and symbols that take up a lot of space 


The editorial team have decided to settle on using a 
shortened form of URL's to save space. 


You can find more information here https://tinyurl.com/ 
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Its nice to see that the VTR clock is still evolving. It started 
with a mechanical device and then evolved to the much 
smarter and accurate electronic clock thanks to Mike Cox. 


We as viewer don’t often see the developments but due to a 
mishap at the BBC with an almost 15 min on air outage, 
when Panorama failed to appear we did get two glimpse of 
this rather elegant development. 


Unfortunately they were only two short glimpse as the rest of 


the 15 mins was filled with a rather boring caption and not 
even any music, whatever happened to the potters wheel? 
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Panorama 
Can Biden Unite America? 


FKJE959F/01 


FAREWELL to 9 cm BAND: Don, NOYE, and Jim, KH6HTV, 
made a recent decision to make a last effort to work with 
DATV an unworked, microwave band before it was lost. 


With the recent FCC announcement that radio amateurs are 
sun-setting on the 9cm (3.5GHz) band, they lashed together 
some gear to make a DVB-T, two way QSO on the band 


On Oct. 30th, when the Boulder weather turned nice again 
after a recent snow storm, Don set up his gear at his favorite 
microwave location, NCAR, on the mesa south-west of the 
city of Boulder. 
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Farewell Contact 
for the 3 GHz Band 
Friday October 30, 2020 


NOYE 
Operating on 3.395 GHz 
With 


6 MHz DVB-T ATV 
Po=30 dBm to a13” Dish 
Contacting KH6HTV 


Jim set up his gear in his backyard, south-east of Boulder. 
The distance between the two sites was 7.9km (4.9 miles). 
With dish antennas visually aligned, contact was established 
immediately upon turning on transmitters. 


We operated on 3.395 GHz with 6 MHz bandwidth, DVB-T, 
using QPSK and normal digital parameters. Perfect P5 / Q5 
video and audio was received at both locations. 


Jim used a calibrated Hi-Des HV-110 receiver and reported 

that Don's signal strength was -61dBm with a perfect 23dB 

s/n. Jim used a 3dB noise figure preamp and his transceiver 
had a -93dBm sensitivity. 


Don was transmitting +30dBm (rms) of DVB-T rf power, while 
Jim was transmitting +13dBm. Both were using identical 13" 
dish antennas fitted out with WA5VJB logperiodic antennas as 
the feed. Don estimates their gain at perhaps +14dBi 


Source: Boulder Amateur Television Club TV Repeater's 
REPEATER November, 2020 


CQ-DATV 90 - December 2020 


GB3EY operational with Ryde Rx 
GB3EY was returned to service today, 22nd November. 


It has been fitted with an ID-Elecktronik duplexer that 
replaced a low power 1.4GHz unit that was retuned to 23cms. 
It was prone to flashover at the 15w level and as 10w was 
needed to achieve the NoV limit it was too close. The 0.5mm 
wall Teflon tube used to tune the duplexer down to 1275MHz 
and the same 0.5mm gap in the resonators just wasn't 
enough. There was also an issue with the lack of a notch at 
the Rx frequency in the transmitter leg. (However, it will 
make a good look-through filter!) 


The original set top box receivers that were going to give 1 or 
2MS/s reception proved to be incapable of changing modes 
on weak signals. A locked condition was shown on the front 
panel but there often was no video output unless they were 
rebooted. They have been replaced by the BATC Ryde 
receiver in a headless format and set up to give a composite 
output for the logic and DTX1 modulator. 


The receiver is on 1275MHz and will work with DVB-S / DVB- 
S2, 333 / 500 /1000 kS/s, H262 / H264. FEC selection is 
automatic. Experimentally, the Tx has been reduced to 
1000kS/s, with DVB-S, H262 and FEC 3/4. 


The Ryde receiver has been funded by the BATC Bursary 
which supports repeater groups with upgrades to modern 
hardware and funds development of new projects for the ATV 
community such as the Ryde receiver software. The East 
Yorkshire Repeater Group thanks the BATC for their generous 
help. 


Clive G3GJA Chairman EYRG 


Source: https://tinyurl.com/y3csusns 
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Grass Valley Mixer Conversions - Part 23 


Written by Trevor Brown, G8CJS 


The normal way of contributing a 
project to CQ-DATV is to make 
something work, either an original 
design or some useful additions to 
something that already exists. Get 
it working and then write it up so 
others can benefit and possibly 
avoid reinventing the wheel. 


The GVG project was different, it was a much loved surplus 
panel taking up space in my loft that I kept because one day 
I would like to revisit it and see if it could be made into 
something other than the head end of an old vision mixer. I 
wrote the project up each month as it evolved. I made 
decisions, some good some not so good, but all with the best 
of intentions. 


It was obvious from the outset that disassembling the 
resident 6801 processor was not going to happen and that I 
would remove it and replace it with three 8-bit port chips. I 
used PCF8574’s because they could be I2C controlled so if 
anyone wanted to use my research and develop their own 
software revolving around any of their favourite micro’s they 
could and interface via the I2C bus. I used the ESP8266 and 
initially ESP BASIC and then moved to Annex BASIC. 


I know it’s an unusual choice of language to write the 
software in, but I wanted a code that could be viewed and 
edited by all; a code where everything is visible and open so 
my work was as transparent as possible. I wanted to move 
away from the current trend of software being something you 
download with no knowledge of how its being crafted, install 
it and gripe if it does not perform or does not deliver the 
result you wanted. 
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I started this project by just trying to make the lights and 
push buttons on the panel work, then Mike G7GTN came up 
with the Vmix interface and the OLED screen. I in turn came 
up with the small PTZ head, all these were not envisaged at 
the outset, but are stunning additions and all interface via the 
I2C. 


The software needed a few revisions to the code to include 
them, but when you add additional hardware this will always 
be the case. The current ANNEX BASIC, the Arduino code, the 
panel schematics and some useful notes on the story so far 
are all in GVG16.zip which is on the CQ-DATV download site. 


Mike also designed a MK1 PCB which is mounted inside my 
mixer panel and is working well. It did not have the pads for 
the Arduino, but that did not stop me adding it. Mike has 
since designed a MK2 PCB with pads for both the ESP8266 
and Arduino, more external I2C connectors and some voltage 
regulators. We ordered a sample batch of the MK2 PCB's and 
after a considerable delay something somewhere got lost, so 
we have re-ordered a small production run and leapfrogged 
the small batch for testing, fingers crossed. 


Enough of how we got here, what has happened since last 
month. The Robot camera bracket has left the scuba weight 
and been mounted on a small section of PCB board and I 
have salvaged and added a small tripod mount from an old 
CCTV camera. 


The camera is now tripod mountable, it looks a little Heath 
Robinson and is something I will be re-visiting at a future 
date. I have extended the control cables . If you remember 
each motor required +5V, a ground and a PWM (Pulse Width 
Modulation) signal. 


The Pan Motor and the Tilt Motor can share +5V and ground 
but require a separate PWM signal so that is a 4 wire 
interface for a Pan and Tilt head. 
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I have brought the signal down a couple of screened phono 
plug leads. Using the screen of one for +5V and the screen of 
the other for ground, and the two inners as the PWM conduit 
to deliver position information to their respective motors. The 
cable is some 3m long and no problems have occurred. 


CQ-DATV 90 - December 2020 


ESP8266 


SCL-GPIO5 O z PCA9685 module 
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The PWM signal is 50Hz and I expected it to be robust and 
the only limit is the USB cable to the webcam. I know it is 
brave in that you can cross the phono plugs over, but they 
are colour coded. 


The alternative was a 4 pole 3.5mm jack plug, which I have 
not tried, but the smart pre-made leads using two screened 
cables have their screens joined. There are also the 
compatibility problems associated with 3.5, 2 pole 3 pole and 
4 pole jacks. They are mechanically compatible eg, they are 
all physically the same size and can be interconnected. The 
problem would be if the kit were rigged with a 2 or 3 pole 
jack lead, so further thought is required. 


I have kicked this into the long grass because I would also 
like another connection to the robot camera for a tally cue 
light to show when the camera is on air. This would require 
five connections or more if it incorporated the web cam USB 
connection into the camera cable. 
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The 3.5 mm Jack plug range and the proposed 
connections for the Robot Cameras (far right) keeping 
the Vcc and Ground at the extremes, but the use of a 
wrong lead could still do harm 


For now, the phono screens looked like a meatier solution for 
the DC currents involved and I suspect could be extended 
further if required, but this will be a revisit as its not holding 
up the project. 


I have also been experimenting with a small home-made 
camera jib to see if any creative moves can drop out of this 
kit, but the autofocus on the webcam does tend to destroy 
any remotely artistic moves, but ok for static shots. Its down 
to a better camera or some super glue poured into the auto 
focus mechanism, not sure if a replacement camera would 
perform better, it’s a small piece of glass to move, so either 
the focus detector is a little slow witted or there is an even 
slower witted processor inside doing its own impression of 
thinking. Either way neither could be classed as artificial 
intelligence and external focus might be preferable. 


One solution would be a bigger more intelligent camera and 
there are also PTZ units that will support larger cameras that 
still use a PWM connection, which might be the way to faster 
thinking less problematic auto focus. The servo motors 
become more substantial. But the three-wire interface 
provided by the PCA 9685 still works. The GVG selection 
software can still select four of these devices with up to three 
motors, one for each selection. 
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It is a good idea to power larger motors from a source other 
than the GVG mixer +5V regulator. I will leave you to 
experiment, you can only control one motor at once, but the 
stall current can be high, so far, the smaller SG90 motors 
have not given any problems. Please keep me in the loop if 
you come up with an improved set-up. Controlling four 
cameras remotely and doing the vision mixing is quite a 
handful, it depends on the level of action in your production. 


Bugs, Complaints or Requested Changes. 


Now REV 16 of the software is released and working I will 
report each month any request for changes. These are the 
only requests so far. 


The mixer is inoperative when a PTZ is selected. 

Not possible to jump from one PTZ to another, the normal 
key is required to return to Vmix and then a different PTZ can 
be selected. 


Ok I have looked at both and yes that is how the software 
works. I have revised it so when you select a PTZ on REV 17 
software the appropriate PTZ selector button needs to be held 
down while that camera is being adjusted. The button flashes 
while held down and the panel will time share Vmix and PTZ. 


PWM Robots camera solutions (Lots on the net) 
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Simplified Software flow shows if the T-bar is not 
parked it hangs, (arrow lights out when parked) If you 
keep your finger on any of the four Robot cameras you 
can still work the mixer and Pan and Tilt the camera at 

the same time 
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When the PTZ selector is released it becomes Vmix only and 
the PTZ selector then ceases to flash. When the button is lit 
the PTZ controls work when it goes out only the mixer 
controls are active. The flash is almost a flicker but shows the 
CPU is switching tasks. 


This does involve a two-handed operation, but it stops you 
having an inactive mixer and opens a door to using the 
joystick. The idea being the joystick controls the camera 
motion and direction, but not the ultimate position as the 
pots did. Work is ongoing and I will report back in the next 
issue. 


Any other request you can reach me at editor@cq-datv.mobi 
that is not my title, its an email address shared by the CQ- 
DATV production team. 

Between issues of CQ-DATV a GVG panel did turn up on e- 
bay in the UK and did not sell at £65, so if you are interested, 
keep your eyes peeled. 


Let me wish you all a Merry Christmas and I will see what I 
can add to the GVG panel in the next issue. 


All referenced GVG software can be downloaded from here: 
https://cq-datv. mobi/downloads. php 


To be continued in the next issue 
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Drone Test Flight using a QRP 70cm 


ATV Payload 


Written by Dave Pelaez AH2AR 


Providing interesting ATV signals for reception is a worthwhile 
project. To that end, ATV balloon activities has been occurring 
since the late 1980’s. 


The high-altitude ATV balloon pioneer, WB8ELK and others 
such as the Dayton Amateur Radio Association and a number 
of individuals and groups have provided numerous 
opportunities to test their ATV receiver limitations that have 
allowed for a line-of-sight ATV DX range out to 400 miles or 
more. 


Aeronautical ATV is also nothing new, as a number of private- 
plane equipped hams have also tried aeronautical mobile ATV 
with various degrees of success. 


Relatively recently, hobbyist drone activities have taken off 
(no pun intended) and employment of a drone as an ATV 
transmitter platform provides yet another opportunity to mix 
the new drone hobby with amateur radio. 


FAA restrictions for recreational drone flyers that limit the 
drone altitude to no higher than 400 ft AGL does certainly 
limit the line-of-sight ATV signal path. However, for hams in 
the Midwest United States where mountainous terrain is 
obviously not an option, even a 400ft altitude above terrain 
will still provide extended range viewing of QRP ATV signals 
and can result in an interesting signal catch, where a band 
opening is not necessary. 


There are still a number of ATVers within the Midwest region 
that are using 70cm point-to-point AM composite video 
analog ATV for scheduled DX contacts. 
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Drone used for this project is the DJI Mavic Air-2 


Most of the ATV DX activity in the Midwest is primarily 
accomplished with analog video, although most of the ATVers 
here also have digital capabilities. Consequently, using A5 for 
this event would allow for the maximum number of ATV 
participants willing to look for a weak drone ATV link at low 
altitude. 


My primary goal for this drone project was to simply try to 
see if I could fly an ATV transmitter, but the payload weight 
limitations for the type of drone I was using was not 
necessarily designed to carry items not much heavier than a 
GO-PRO camera or a drop device. This restrictive weight 
limitation had to be factored into coming up with a workable 
ATV payload. 


Page 13 


I settled on components that ended up weighing 15 ounces. 
Several drone hobbyists have flown the DJI MAVIC Air-2 in a 
a SSS ) lift-test of up to 1.5 pounds, and such a weight is certainly 
) not recommended. By keeping the payload to under one 
¢ pound, the drone’s performance factor allowed for the 
pA appropriate lift performance requirement for this simple “up 
and down” ATV signal propagation test. Even with this 
weight, when the drone was connected to the payload, the 
drone’s props sounded like a thousand angry bees! 
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A ee SEP eS Payload and little wheel antenna. The three 18650 
batteries were mounted in a plastic three battery 
November holder mounted behind the transmitter/amplifier 
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Connection of the Payload to the Drone tether as seen 
through the drone's camera 


Because I live in a restricted flight area, and since safety is 
paramount at all times, especially whenever flying attached 
payloads, I opted to fly the drone at a location due South of 
Dayton, Ohio. The first flight on 7 November was launched at 
the top of a hill on private property in Germantown, and once 
at altitude, the 70cm ATV signal was received 22 miles away 
(P3 Signal) by the Dayton Amateur Radio Repeater. 
Additionally, Al Vinegar, W8KHP received the ATV signal at his 
home QTH in Hebron, Kentucky. Charles Beener, WB8LGA 
(Columbus, Ohio) received the ATV signal on his SDR @ 30dB 
above the noise floor. 


Normally, the DJI Mavic Air 2 can remain airborne up to 35 
minutes, but the extra weight being carried by the drone cut 
flight time in half. Three separate flights were conducted to 
exchange expended drone batteries. 


The transmitter payload was tethered below the drone (see 
photo). The payload included a home-brew little wheel 
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Hooking up the payload with the drone hovering 


antenna, three 4 Ampere Hour 18650 Lithium batteries, a 
videoLynx 70cm transmitter on 439.250 MHz, and a Chinese 
amplifier that produced a measured RF output of 2 watts 
(average). A "Foxteer" quadcopter standard definition video 
camera was used that also provided the on-screen display 
(OSD) with call letters. The camera and supporting OSD 
circuitry weighs less than an ounce. 


The event was streamed live via ZOOM. Also, the Dayton 
Amateur Radio Association’s ATV repeater was live-streamed 
on ZOOM in order to see whether the QRP video could be 
received at the ATV repeater in Huber Heights, Ohio. 


Keeping in mind that low-gain omni-directional horizontally 
polarized antennas were used on both ends of the path, the 
two watt ATV signal triggered the ATV repeater’s video 
squelch at P1, with ATV signals eventually reaching P3. 
"Curvature of the Earth" distortion was due to the FOXTEER’ 
camera’s extreme wide-angle lens. 
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At the time of writing this article, another flight is planned on 
Saturday, November 14 if the weather cooperates. 


Please note if you want to watch the flight, it will also be 
streamed on ZOOM and preparations will start at 0700 
Dayton Time. Flight time should occur around 0800-0815. 


(We will be using the Standard Midwest ATV DX Group/DARA ss DD eee 
NET/ATCO NET ZOOM number and passcode). 


-DATW 


Also available to read on ISSUU REP 
https://issuu.com/cq-datv/docs 


It may be worth watching, as the dangling cord could always 
get caught in the props! (Thanks to N3BFZ and WB8LGA for 
providing recorded video on ZOOM) 


< 


Continued next page... 
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Second ATV Drone Flight 


The second ATV drone flight ended up starting a little earlier 
in the morning, on a somewhat cloudier day, and it sure was 
quite a bit colder outside at 26 degrees. Yes, there was 
definitely frost on the pumpkin! Once airborne, the ATV signal 
from the 2 watt 70cm ATV payload was received at no better 
than P3 through the Dayton ATV repeater. 


WB8LGA (Charles) in Morrow County Ohio was able to detect 
sync throughout the flight, and was able to receive the signal 
on his SDR. W8URI, (Bill) in Mt Giliad Ohio was experiencing 
interference issues from a local DMR repeater and was unable 
to receive any video on his ATV equipment but was able to 
detect the ATV carrier on his IC-9100. W8KHP (Al) in Hebron, 
Kentucky received the ATV signal at P1. KE8DOC (Doc) in the 
Dayton area maintained a P-3 view through the DARA ATV 
repeater. Everything was much like the first flight in many 
ways, K3BFZ and WB8LGA again provided the Zoom 
recording. 


These were very marginal ATV signals at best, as we were 
limited by the FAA altitude rules... however, we will look to 
possibly re-energize this effort by increasing RF power by 8 
dB, as it is definitely doable. 


Flying at a much cooler outside temperature will allow us to 
use a heatsink with a smaller mass and by using a different 
amplifier (such as a Mitsubishi RF module) this alternate 
approach will further lighten the payload weight. 


The Lithium batteries should provide plenty of flight time, as 


long as the DC power to the batteries is removed between 
each of the three flights. 
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A Cloudy Morning and Frost at the Launch Site 
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Drone’s Eye View from the Drone Camera for Flight #2 


Page 18 


\. {imiges 
t 


AH ZAR& OROWE 


FOXEER 358 BU 40° BE 


x6 


K CIRM Sn 


ATV REPERTER woh 


TI at a4 


\ . 7 re, 


Upper Left- Live Drone Camera View at the Launch 
Site, Middle-Drone View at the DARA Repeater, Upper 
Right - Raster (no signal at W8KHP at the moment), 
below left- Vince N3BFZ at Mission Control, and 
KE8DOC showing the DARA ATV Repeater view 
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Senior Parachute Club 


Yesterday my daughter e-mailed me, again, asking why I 
didn't do something useful with my time. "Like sitting around 
the pool, drinking wine isn't a good thing?" I asked. 


Talking about my "doing something useful" seems to be her 
favourite topic of conversation. 


She is "only thinking of me," she said, and suggested, I go 
down to the Senior Centre and hang out with the fellas. So, I 
did and when I got home, decided to play a prank on her. 


I sent her an e-mail saying that I had joined the Senior 
Parachute Club. She replied, "Are you nuts? You're 86-years- 
old and now you're going to start jumping out of airplanes?" 


I told her that I even had a Membership Card and e-mailed a 
copy to her. 


Immediately, she telephoned me and yelled, "Good grief, 
Dad, where are your glasses?! This is a membership to a 
Prostitute Club, not a Parachute Club." 


"Oh man, am I in trouble," I said, "I signed up for five jumps 
a week!" 


The line went dead. 


Life as a Senior Citizen isn't getting any easier, but 
sometimes it can be fun! 
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Ernie & Bert Board 


Written by Maarten Janssen (DhrBaksteen) 


The Ernie & Bert Board is my first try at generating a video 
signal using a PIC 16F84A microcontroller. It is based on 
ideas about generating video signals using a PIC by Rickard 
Gunee. 


Unlike Rickard's video game system this project displays a 
single hi-res monochrome image of 512x256 pixels on a PAL 
TV. Since the PIC is too slow and has too little memory to 
generate the image by itself the board holds a 16K EPROM 
chip that contains the bitmap image of Ernie & Bert and 
additional components to generate the video signal. 
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How it works 


The PIC is in charge of running the whole operation. It 
generates the horizontal and vertical sync pulses and controls 
the rest of the chips on the board. When a video frame is 
generated the vertical counter is reset and vertical sync 
pulses are generated. After a number of blank scan lines the 
image data will be sent. For each scan line the PIC sends the 
horizontal sync signal, resets the horizontal counter and gives 
the vertical counter a clock pulse. Now the video output 
VENABLE is enabled. This will enable the video clock VCLK as 
well as the 74165 shift register to send its serial data to the 
video output. 


The video clock is a simple AND of the system clock and the 
video enable signal. The PIC now waits for 52us until the end 
of the current scan line. Then the video output is disabled 
and the next scan line will start. After 256 lines the PIC 
outputs some blank lines to get to a total of 304 scan lines 
and the process will repeat. 


We have 52us of visible video signal on each scan line, which 
is 520 clock pulses thanks to the 1OMHz clock. Hence the 
choice for a horizontal resolution of 512 pixels. The PIC 
requires 4 clock cycles per instruction so this leaves just 2 
instructions before we need to start the next horizontal sync. 
Two instructions is not enough to prepare for the next line of 
video, so while the video signal is held at sync level the PIC 
sends a clock pulse to the vertical counter, resets the 
horizontal counter and keeps track of the number of lines left 
in the image. 


The board has two counters; the vertical line counter and the 
horizontal pixel counter. When video output is enabled 
(VENABLE) the horizontal counter is clocked using the video 
clock VCLK. The horizontal and vertical counters both drive 
the address bus of the video ROM. 
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Horizontal counter Q3 - Q8 map to AO - A5 and Vertical 
counter QO - Q6 map to A6 - A112. The lowest 3 bits of the 
horizontal counter are used to detect the start of a new group 
of 8 pixels and are what drives the latch pin of the 74165 
shift register. When QO, Q1 and Q2 of the horizontal counter 
are 0 anew byte is available on the data bus and is latched in 
the shift register. 


A shift register is used to convert the 8-bit parallel image 
data coming from the EPROM into individual pixels. The data 
in the shift register is shifted using the VCLK signal that also 
drives the horizontal counter. The serial video data that it 
outputs is run through an AND gate with the VENABLE signal 
from the PIC and forms the final video signal. I use an AND 
gate to switch the video signal off at the end of a line so that 
I don't have to worry about any residual picture data left on 
the serial output when we need to go to sync level. 


An additional debug video signal is generated directly by the 
PIC. This signal shows an alternating pattern of horizontal 
lines which was used to test the PIC during development. 
Optionally a 32K EPROM chip can be used in stead of a 16kb 
one. The 32kb ROM can contain two images. Using a jumper 
on the board either the first or the second image can be 
selected. 


Available files 


e ernie_bert.bin - Binary of the bitmap image without BMP 
headers to be loaded on the EPROM 


e ernie_bert.bmp - Editable bitmap 
e video.asm - Souurce code for the PIC 16F84A 
e video. hex - Binary loaded on the PIC 


These files are available in a single zip file from the cq-datv 
download area https://cq-datv.mobi/downloads. php. 
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Ernie & Bert Board 


Maarten Janssen 2015 


Possible improvements 


ne ae jie — : ee oe ‘ oe ae ‘ sill ‘ : 
e The video signal seems to loose sync briefly every few 
seconds. Maybe due to an improper reset signal to the PIC? 


The glitches in the picture seem to have been caused by 
noisy signals coming from the horizontal counter's QO .. Q2 
outputs. 


This caused the 74165 to latch new bitmap data at 'random' 


times. A couple of 0.1nF capacitors between Vcc and the OR- 
gate inputs fixed the issue giving a perfectly stable picture. 
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Programming for ATV the GT Media V7+, 


DVB-T, Receiver 


Written by Jim Andrews, KH6HTV 
Reprinted from Boulder Amateur Television Club TV 
Repeater's REPEATER November, 2020 


V7 PLUS 


HD) usa CIF) 369 


We have recently discovered a new, low cost, combo DVB-S & 
DVB-T set-top box receiver which will also tune the amateur 
70cm & 33cm bands for DVB-T. It is the GT Media V7+. It is 
available in stock in the USA from Amazon Prime and sells for 
$42. 


The receiver is specified to cover from 950 to 2150 MHz for 
DVB-S and 50 to 868 MHz for DVB-T. However, I have tested 
it and found that it could be programmed as low as 50 MHz, 
but also to receive higher than specified to include the 
amateur 33cm band (902 - 928 MHz). It provides 
simultaneous digital and analog A/V outputs. They are 1080P 
HDMI and 480i composite video plus stereo audio. The 
receiver also includes a digital video recorder (DVR) function. 
To use this, a USB memory stick needs to be plugged into the 
USB port on the rear panel. The video is recorded asa .TS 
file, the same as used for DVDs. The receiver operates on 
+12Vdc. It draws 0.4 Amps at +13.8Vdc 
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I also measured the sensitivity of the receiver. On the 70cm 
band it was -96dBm. On the 33cm band it was -95dBm. This 
was measured using "normal" parameters of 1080P, QPSK, 
5/8 FEC, etc. I then added a low noise, 70cm preamp and it 
improved the 70cm sensitivity from -96dBm to -99dBm. The 
preamp I used was my own KH6HTV model 70-LNA-1 with 
21dB gain and 0.5dB noise figure. 


The instruction manual supplied with the receiver is very 
skimpy and essentially useless. There are some You-Tube 
videos on the internet where users have tried to explain how 
to set up the receiver, mainly for DVB-S satellite reception. 


Channel Programming: 


Like all other modern, digital TV receivers, such as you might 
buy at Wal-Mart, Best-Buy, etc. they come from the factory 
"dumb". They have to be auto-scanned (i.e. programmed) to 
receive the available TV signals. To do this, they must be 
exposed to valid DATV signals in the auto-scan process. 

The first requirement to program the receiver for ATV use is 
to have available an RF signal source with the correct 
frequency and bandwidth. The ideal situation is to hard wire a 
direct connection from a DVB-T modulator to the antenna 
input on the receiver. Suitable modulators are the Hi-Des 
model HV-100EH or model HV-320E as your signal source. 
Either set the internal modulator attenuator to -20dB or 
greater, or use an external coaxial attenuator of at least 
20dB. This will prevent the high rf level from the modulator 
from overdriving the receiver. Before proceeding with the 
following channel programming instructions, connect the 
modulator directly to the receiver and set the modulator to 
the desired frequency and bandwidth. It is helpful to also 
have "live" video playing into the modulator, such as a DVD 
player. 


Programming of the receiver is done using the supplied 
Remote Control. 
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Step 1 - On the remote control, push the "Menu" key 


Step 2 - Use the up/down buttons to select "INSTALL", click 
OK. 


Step 3 - Use up/down buttons to select "Terrestrial", click OK. 


The Channel Search sub-menu then appears (Fig 1). 


Step 4 - Use up/down buttons to select "Manual Search", 
click OK. The Manual Search sub-menu then appears (Fig 2). 


Step 5 - Use up/down buttons to select Bandwidth. Use 
right/left buttons to set bandwidth to 6 MHz (Fig 3). 


Step 6 - Use up button to select Frequency 


Step 7 - Use the numeric keys on the remote control to enter 
the desired frequency. For example, for the WOBTV, ATV 
repeater, enter 423000. As you enter each number, an 
underscore will appear in the Frequency box indicating that 
digit is entered (Fig 4). 
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This happens when the Signal Intensity and Signal Quality 
bar graphs turn blue and the % values no longer read 0%. 
Now press the OK button. 


Step 8 - Use the down button to select "Manual Search" - do 
not push OK yet (Fig 5). 


Step 10 - If successful, the above message will be displayed.. 

Press the OK button. You will now see displayed on the video 
Freq monitor the live TV image with audio (See pic next page). 
Frequency(KHz) Step 11 - Congratulations ! You have now programmed the 


receiver to receive a DATV signal. 
Bandwidth 6M 


Firmware: 


Signal Intensity m@& a , 95% The unit tested had the following versions of hardware and 

Signal Quality EEE 85% firmware: Hardware V2.10 Firmware V4.2.81.46.414 Other 
versions of firmware may - or may not tune the amateur 
bands. 


The receiver has two USB slots on the rear panel. The "Menu" 
in the "Tools" section allows for firmware backup and 
Step 9 - Wait until the receiver finds the rf input signal. upgrade. 
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This is done by plugging into the USB port, a USB memory 
stick. It is highly recommended that one do a backup of the 
firmware by copying it onto a memory stick for storage 
elsewhere, in the event the receiver's firmware ever becomes 
corrupted. The firmware is a big 4.2GB file. 


Update! 


Since writing the above article, Jim has the following update. 
Well we have had several hams here in Colorado already take 
us up on the offer to buy and program them. 

BUT — typical, damm, on-line shopping from Amazon, E-Bay, 
etc. — for sale offers appear and then disappeared in a 
microsecond or less. 


The Amazon Prime supplier I used originally at $42 has since 
disappeared. Tried ordering for a ham at an E-bay site. They 
took my $$ couple days ago. Then today they cancelled the 
order. 


At this point, all I am finding is suppliers in China with really 
long delivery times. 


CQ-DATV 90 - December 2020 


The typical “ SLOW BOAT FROM CHINA”. Plus prices are 
ranging all over the place. 

Also, there are several other GT Media models. Most of them 
only do DVB-S. So readers need to take care when ordering. 


73 de Jim, KH6HTV 


MiniTiouner-Express EE 
: Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


ce = Ue FS @ ee fe 


For details & ordering go to www.DATV-Express.com 


BS MNTIOU fs - Rece-ver/Anatyser OVE 5/52 144 Vote to 2450 MP - SRerreeGiS 15/5 » for MinsTaouner/MiniTowner Pro, 
NIM ; Serit FTS-4334L 


MiniTioune® 2, rer No 


hedaeed 


SA (KS) Freq (He) 


(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 


Cobbled together by Ian Pawson 
Web site 


ATEM Mini Pro is fast to set up and easy to use. It includes 4 
standards converted HDMI inputs, USB webcam out, HDMI 
out, Fairlight audio mixer with EQ and dynamics, DVE for 
picture in picture, transition effects, green screen chroma 
key, 20 stills media pool for titles and free ATEM Software 
Control. ATEM Mini Pro also includes direct recording to USB 
flash disks in H.264 and direct streaming via Ethernet to 
YouTube Live and more. There's also a multiview with 4 
cameras, media, preview and program plus status of 
recording, streaming and audio. 


ATEM Mini’s compact all in one design includes both a control 
panel as well as connections. The front panel includes easy to 
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ATEM 
POWER CONTROL 


USB OUT HDMI OUT 


Q ep } 
ae 


transitions. The source buttons are large so it’s possible to 
use it by feel, letting the presenter do the switching! You 
even get buttons for audio mixing! On the ATEM Mini Pro 
model you also get buttons for record and streaming control 
as well as output selection buttons that let you change the 
video output between cameras, program and multiview. On 
the rear panel there are HDMI connections for cameras or 
computers, extra microphone inputs, USB for webcam out 
plus an HDMI "aux" output for program video. 


Reproduced from Boulder Amateur Television Club TV 
Repeater's REPEATER November, 2020 
—s . ad % D- 


SS TAM WH Sawitcch 


Recently, I purchased a Blackmagicdesign ATEM Mini Pro 
HDMI switcher. It has 4 HDMI input ports with “instant” live 
switching between ports. 


use buttons for selecting sources, video effects and 
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In configuring this Mini Pro into my station, I connected my Chroma keying (green screen) for layering video images can 


old and “slow to sync” HDMI switch to Port 4 on the Mini Pro. be done using the Mini’s control software. ...and yes, I have 

After making this connection, the switching latency between both ends of all those cables identified ! 

all ports went from up to 5 seconds to less than a second. 73 de Mel, KOPFX 

This is great! I now have a port “extension” of my Mini in my Piccure In Picture Transition Recording and 

old HDMI switch. neil Presets Selection Streaming controls 
Audio Controls Transition 


KE¥ Disk 
ON / OFF Status 


DYE 
ON / OFF 


Duraticn 
Presets 


I did try two different model HDMI switches with the Mini. ae ee 
One made by Kinivo (3 port) and Monoprice (4 port) with 
similar results. 


_ : : ATEM Mini Pro 
The Mini may be controlled remotely with IP so it could be 


used at a repeater site which I believe Mike WA6SVT is 
planning to do. The Mini Pro’s single HDMI output may be BE 
connected to a splitter for input to both the DATV 
modulator/transmitter and Mini’s display monitor. Other 
applications of the Mini Pro may be found in G4NRT, Gary’s 
BATC Oct 24 presentation available on You-Tube. 


oo 


ree AECOOD «STREAM 


The Mini Pro is much more than just an HDMI port switcher. 
It is like a TV show production controller. The learning curve ‘ 
for anyone short of being a “Producer” may find it a bit steep < 
if all of the features are to be realized. Tutorials on You-Tube 


are helpful but be prepared to hit the pause and replay Sauce BUEN erueenne: Sone ee Ya ae 
button. I first learned about the “Mini” from Bob Heil, K9EID ei sai wlese aise 
over a year ago. And recently Gary, W6KVC bought his to my Source Output 


shack to show me. Sorry now I waited so long to get one. But 
sure glad I finally did. Thanks Bob and Gary! 


The photo shows I have assigned the Mini Pro’s ports to the 
shack’s main camera, PC, DVR and the old HDMI Switch. 
Sound can be from any embedded HDMI source or two 


analog Mic inputs. Sound from any source can follow to what 

ever HDMI port is selected. Size/location for PIP can be | 
adjusted. Live streaming is available at the “push of a button” 

- No PC required. A SS Disk is on the right for recording and Ethernet HDMI 4.x HDMI Inputs Audic Inputs 
playback. Power = 


CQ-DATV 90 - December 2020 Page 28 


Broadcast Engineering Conservation 


Group 
L = U IBieE|cic) 
ine- D The BECG Newsletter 
Broadcast Engineering Conservation Group 7 ( Es Y . ( ; n6 ° ei. em : 


. 
ome d 


~- Ab: : 
" S On. 
Line-Up, the Newsletter of BECG (Broadcast Engineering e © ®og ey 
Conservation Group) landed on the editorial desk this week. a Se pe 
For those of you not familiar with their work at conserving oe CN Ee Se a 
and renovating broadcast TV equipment can I point you at Ss =f 
CQ-DATV issue 85. There is a copy in the CQ-DATV library 
https://www.cq-datv.mobi/ebooks. php 


This is the groups second Newsletter, a lot of the equipment 
and projects in CQ-DATV 85 have been progressed starting 
with Project Vivat. 


The vision mixer system is now almost complete, termination 
panels have been wired (but not yet installed) and numerous 
other small jobs done. Then there’s the purchase of the 
correct sound mixer for the truck, which we never thought we 
would see an example of. 


We don’t have the electronics crate, but we can improvise 
one with modern parts as it won’t be on view. Until now 
we've used a panel from the correct period but that was 
intended for portable applications. Here’s the BD579A Sound 
Control panel in all its glory (right). 


There’s a new vehicle too - well, a rather old one —- in the 
form of the BBC’s P5 generator truck. 


The generator will be an excellent complement to BECG’s 
Project Vivat, our reconstruction of a 1950s outside broadcast 
unit, which uses Marconi Mk III cameras and associated 
equipment. 
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However, it’s not just about Vivat, because the generator is 
powerful enough to run any of our other trucks. 


The BBC only ever owned 10 power vehicles, designated P1 
to P10. This one is P5, which operated from Manchester for 
most of its time in service. The vehicle is a Bedford type ML, 
with a petrol engine, which was built as a cab chassis in 
1952, then fitted with a custom box body and a generator 
unit before entering service in 1953. 


We think it holds the record for the longest serving OB 
vehicle: 1953 to 1987 or possibly later. 


The generator set has a Perkins 6-cylinder diesel engine, 
directly connected to an alternator, running at 1500rpm, and 
producing about 27kVA of power at 240V single phase. A 
magnetic amplifier stabiliser is fitted, which gives control over 
both voltage and frequency. 
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Fiona Bruce with one of our Marconi Mk III cameras 
for the filming of Antiques Road Show at Lincoln 
Cathedral in 2009 Photo: Steve Hill Services, 
Lincolnshire 


There is a lot more in the full newsletter and you can find out 
more by visiting the BECG website 


https://tinyurl.com/y5yagg8w 
or Facebook. 


https://tinyurl.com/y2g858op 


WELL READ, THE WORLD, OVER 


ees CQ-DATV 
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One from the Vault 


PICOSD - Configuration program for the ATV 
keyer designed by F1CJN 


Written by Pierre Col, FSEGQ 


Usually in “One from the Vault” here we look back ona 
previous CQ-DATV circuit or article, but we thought we would 
ring in the changes and look back on an something we all 
remember and that had a lots of changes, additions, 


improvements, through the ages, but the basic idea was 
called “PIC Dream”. No it did not appear in CQ-DATV in any of 
its incarnations but that’s only because we have not been 
going long enough, still being the new kids on the block. This 
version of Pic Dream from Pierre F8EGQ 


ATV, amateur television 


Among the various transmission modes used by radio 
amateurs, ATV holds an important place; it opens up a vast 
field of experimentation: construction or modifications of 
existing equipment, in transmission or in reception (tuners, 
satellite demodulators, preamps, power amplifiers, antennas, 
microcontroller control boards, etc.); in addition, the 
bandwidth of the 'video' signals requires the use of very high 
frequency ranges (UHF and beyond), as well as fairly specific 
equipment: modulators, demodulators for video and sub- 
carriers, test patterns, inlayers, etc. 


The video keyer 


A video overlay system is a device which allows a predefined 
text (or logo) to be superimposed on a video image; it is 
sometimes also referred to by its acronym "OSD" (OnS 
creen D isplay = Display on the screen). The regulations 
require us to transmit at short intervals our amateur radio 
call sign; it is of course possible to switch it to voice, or to 
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switch to a test pattern containing the callsign, but the use of 
an inlay constitutes, it seems to me, the most elegant 
solution. We can then take the opportunity to broadcast 
additional information: locator, frequency, etc. Thanks to a 
rather brilliant litthe assembly, designed by Alain FORT, F1CJN, 
the realization of a simple video keyer is now accessible to 
all. This is based on the use of a PIC16F84. 

Purpose of this article 


As I have just pointed out, Iam not the author of this 
assembly, and the credit goes entirely to Alain F1CJN. I 
simply set myself the task of trying to take and improve if 
possible the original source file of the PIC, and especially to 
add a program intended to easily configure the messages to 
be displayed, from a PC running Windows; this program is 
called PICOSD . 


=e 
Ha dover fronton... 2 SKIT RST ROARS S 35h PRP AHO Kha 


Hevesae Tf DR Hecesas [7° oO AH? 


Hevagrds|s°n 2" tl Mcesaa:fanssacn = 


~~ os 
~ ae 
ay eee® 


1°) Choix des paramétres 
2°) Fichier du PIC généré 

PICOSD HEX | 

4°) Incrustation vidéo + 


:O2000000FC28Da s 
| 3°) PIC programme 


:08000800090082070E341134D7 
110001000133 41534193411340E34113411341134aD 
: 10002000113 4113 40E3 4043 4003 4043 40434043 4E4 
: 10003000043 40E340E3 411340134023 404340834E0 
:100040001F340E34113401340634013411340E34iB5 
: 10005000023 40634043 412341F34023402341F3498 
: 10006000103 41E340134013411340E340E34113482 
: 10007000103 41E34113411340E341F3 40134013461 
: 10008000023 40234043 4043 40E34113411340E3486 
: 10009000113 411340E340E34113411340F34013450 
710008000113 40E3 4023 4043 4083 4003 4003 4003483 z| 
i“ 


Very concretely, it will suffice for the OM to launch PICOSD, 
to modify the messages in the input zones, to choose the 
height of the letters, the scrolling speed of the scrolling 
message, and, to a certain extent, the position of the text on 
screen, then the program will automatically generate the files 
PICOSD.ASM (the source file) and PICOSD.HEX (the hex file 
to be programmed in the PIC), which correspond to these 
parameters. Once the PIC has been programmed and 
reinserted on the keyer, the new configuration is immediately 
functional. 


The interested Internet user will therefore find in this article, 
on the one hand all the information for a detailed 
construction of the assembly, and on the other hand the 
PICOSD program which makes it possible to easily modify the 
various messages to be displayed. 


Study of the circuit diagram 


P2 : largeur texte Ss E  1N4001 
K 


ae 


PIC16C84 


i gad 6 I7 Is Io fio 
1N4148 470 lee 
ohms 
Vidéo | 


out 7 P1 : niveau vidéo Switchs 


4 portes NAND 


The Original circuit diagram 
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The diagram above corresponds to the one provided by 
FiCJN; it breaks down into three functional blocks focused 
around the following components: 


e The LM1881, which allows you to extract the '‘lines' and 
‘fields' synchronization signals from the video signal. These 
tops will give rhythm to the operation of the PIC, allowing it to 
perform its work in perfect synchronization with the video 
signal. 


e An 'RS' flip-flop (made up of the two top NAND gates, in 
red) which authorize or not the operation of the internal clock 
of the PIC, which allows it to go to sleep while waiting for the 
occurrence of a specific event: the start of the display of the 
next line. 


e The PIC constitutes the brain of the device: it is capable, 
thanks to the indications provided to it, of detecting the start 
of an image (in fact, of a frame, therefore 'a half-image'); it 
will then wait for a certain number of lines, then will display a 
message of 11 characters; each character is made up of a 5 x 


7 'matrix', ie 7 superimposed lines, and each composed of 5 
pixels arranged horizontally. 


From the video signal supplied on pin 2 (via a link capacitor), 
it will extract the tops of ‘line sync’ (output pin 1), and of 
‘frame sync' (output pin 3), as shown below. 


Signaux fournis par le LM1881 : 


START OF FIELD 1 (ODO) 


VERTICAL BLANKING INTERVAL 


EQUALIZING SERRATED EQUALIZING 
PULSES ¥ERTICAL PULSE PULSES TOP OF PICTURE 


vanco END OF FIELD 2 (Even) 
\. -& BOTTOM OF PICTURE 
ee \ 


Entrée du signal 
vidéo composite 
(broche 2) 


t 


/ 


joti-| se oe 9 0-03-24 -2-0-§-0-0-§-0 6-7 -20- §-0-2-9-0 19 2-20: 2}-2-— \f syne 


ds otk 
2.4 ps 4.7 we 
2304s yp ——— 


LM1881 signals diagram 


A 
A LEVEL 
{ 


TPS 
Signal de 

synchro ligne 

(broche 1) 


Signal de 
synchro trame 
(broche 3) 
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Download the PDF documentation for LM1881. (173 kb) 
https://tinyurl.com/y5ppte6g 


NB : the documentation being American, the times indicated 
correspond to a sector (or frame) frequency of 60 Hz, for 
images of 525 lines, i.e. a line frequency of (60/2) x 525 = 
15 750 Hz. One line then lasts: 1/15750 = 63.5 us, against 
64 us for us, our old Europe having adopted F (frame) = 50 
Hz, F (line) = 15625 Hz for 625 lines per frame. The order of 
magnitude does not change; let us simply remember that a 
frame sync signal lasts about 230 us, and a line synchro 
signal a little less than 5 us (except at the time of the frame 
change). The tops are active on a logic level "0". 


The RS flip-flop and the clock lock 


The rocker is made up of two NAND gates combined 
according to a conventional assembly: each output is looped 
back to the input of the opposite gate; the states of the 
outputs will therefore depend not only on the states of the 
inputs at a given instant, but also on the state of the outputs 
at the instant preceding the switching of the inputs 
(‘sequential' logic, as opposed to 'combinatorial' logic). The 
truth table of the NAND gate is recalled for the record. 


Let's look at the RS flip-flop operation together 


PIC16C84 


RS flip-flop / NAND gate truth table 


Step 5 - Last case likely to occur: if we force R and S to O 
simultaneously, the two gates each having an input at O, the 
two outputs Q1 and Q2 are forced to 1 and remain in this 
stable state as long as R and S remain at 0. When the output 
Q1 is at 1, the potential of the cathode of the diode is close to 
5V, and therefore greater than or equal to that of the anode; 
the diode is blocked, and the clock of the PIC can oscillate 
freely. 


Step 1 - Suppose R = Oand S = 1. R = O implies Q2 = 1.S = 
1 and Q2 = 1 imply Q1 = O. The system is stable. 

Step 2 - R changes to 1: Q1 is equal to O, therefore Q2 
remains at 1. S and Q2 are at 1, therefore Q1 remains stable 
at 0. 

Step 3 - S changes to 0: Q1 switches to 1. R and Q1 being at 
1, Q2 switches to 0. Q2 being equal to 0, Q1 remains stable 
at i. 

Step 4 - S goes back to 1: Q2 being equal to 0, Q1 remains at 
1. Q1 and R being at 1, Q2 remains stable at 0. 
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When Q1 goes to 0, the diode is conductive (polarized by R), 
and the potential of the input OSC1 of the PIC is fixed at 
about 0.7v blocking the oscillation and therefore the 
operation of the clock: the PIC is switched on pending, no 
more instructions are executed. 


Let's try to summarize the operation simply: 
e If Ris at 1, and S goes to O, even fleetingly (occurrence of a 
line sync signal), Q1 switches to 1 (or remains at 1 if it was 
already there); the clock is active; the PIC is in 'working' 
mode. 
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e If Sis at 1, and R even briefly goes to 0, Q1 switches to O 
(or remains at O if it was already there); the clock is stuck. 
The PIC is at rest: in fact, it is itself which goes into 'rest' 
mode by setting its output A3 to 1. 


e If S and R are simultaneously at 1, the rocker remains 
stable, and the clock keeps its previous state (active or 
blocked); this therefore depends on the previous state of S 
and R. 


e If S and R are simultaneously at O, Q1 is at 1, therefore the 
clock is active. NBBack to top (back) : the RS flip-flop is 
always characterized by a stable state, depending on the last 
order R or S received, R and S being active on a level 0. The 
notations R and S correspond respectively to R eset (= setting 
to O of the output Q1) and S and (= setting of output Q1). 


When the R and S inputs of the RS flip-flop are at 1, the state 
of the Qi output (and therefore the operation of the PIC 
clock) depends only on the previous states of R and S: 
e If Ris the last having been at O, output Q1 is at O and the 
clock is blocked. 


e If S is the last to have been at O, output Q1 is at 1 and the 
clock is active. 
e If Rand S were equal to 1 at power-up, Q1 is 
indeterminate, and we cannot predict whether the PIC clock is 
active as long as there is no change on R or S; same remark 
if R and S go simultaneously from O to 1. 

But in this assembly, the regular occurrence of the line 

synchro signal guarantees against any blocking of the system 

due to an uncertainty of the initial state. 


The behaviour of the PIC 


This part is quite complex, and I refer the interested Internet 
user to consult the ASM source file of the PIC program, also 
generated by PICOSD, and supported by numerous 
comments. 
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The following few lines aim to summarize things by trying to 
get to the point. 


Organization of the PIC memory 


The PIC16F84 can store up to 1024 instructions, the memory 
space therefore extends from the address $ 000 to the 
address $ 3FF (ie 0 to 1023, but in hexadecimal notation). 
Based on its content, we can divide it into three areas: 

Zone 1 ($ 005 to $ OFB), the character definition tables: 
Each letter should be defined as a table of 7 rows and 5 
columns, to indicate which pixels will be on and which will be 
off. Concretely, this amounts to defining a table of 7 bytes, 
one per row, knowing that only the last 5 bits B4 to BO will be 
used (bits B5, B6 and B7 will be ignored). Here is the 
example for the letter [A]: 


Example of constitution of the letter A 
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At the level of the assembly program, this will result in a 
table of 7 bytes for each of the characters likely to be used: 
CarA RETLW B'00001110'; .... ***. 

RETLW B'OO001L0001 *: ..,.* ... * 

RETLW B’O00L0001."* ..0 * sac * 

RETIW BOOOL1111 "sa BPE 

RETLW B’O00LO00L ** i46°* a * 

RETLW B'O001L0001 *; .., * ... * 

RETLW BOOOLO001."* ic * a2 * 


"RETLW" is the instruction used to constitute a table. When 
the program 'jumps' to a RETLW instruction, the latter 
returns it to its starting point, but having previously loaded 
the associated constant (for example: B'00001110') in the 
working register W of the PIC. It is a bit like going to the 
pantry to help yourself. 


"CarA" is the pointer of the 'A' table: the address of the 
memory where the definition table of A begins. The values of 
the 7 bytes are indicated in binary (notation B'00001110 ') to 
facilitate any modification manual of the table. 


The 42 characters thus defined are: 
e The alphabet in upper case: 
ABCDEFGHIJKLMNOPQRSTUVWXYZ. 


e The ten digits: 0123456789. 
e Some additional signs: the apostrophe, space, period, 


fraction bar, lowercase Z (for MHz!), And a head (in PICOSD, 


use the star character [*]). 


NB : The definition table should occupy 42 x 7 = 294 bytes, 
but the syntax of the assembler (RETLW instruction) requires 
tables not to leave a segment of 256 bytes (for example in 
our case, the area address $ 000 to $ OFF). A little trick 
makes it possible to achieve this condition, it consists in 
overlapping the definition zones of certain characters, for 
example the bottom of A and the top of H, the bottom of H 
and the top of U, etc. Well done to the program designer! 
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Zone 2 ($ OFC to $ 24A), the program part strictly speaking: 
It groups together all the routines for sequencing operations 
(analysis of synchro ticks), for choosing the message, and 
the management of its display. They will be discussed later in 
the part detailing the operational flowchart. 


Zone 3 ($ 300 to $ 3F8), the message table: 

It is made up of all the messages, ie the scrolling message 
(up to 160 characters followed and preceded by 11 spaces), 
and 6 fixed messages of 11 characters. Usually, the text 
strings written in a computer or a microcontroller represent 
the succession of ASCII values of the different characters; 
this solution could be used for example to control a standard 
LCD display module, but this is not the case here: the ASCII 
code does not represent anything for the PIC, nor for the 
system intended to exploit the modified video signal 
(transmitter ATV, TV or video monitor). 


In fact, we have seen that each character definition table is 
associated with a pointer ("CarA", in the example), to which 
we have given an evocative name (CarA , CarB, CarC, etc.), 
but this virtual variable only represents the starting physical 
address of the table of the corresponding character, in the 
memory space of the PIC. A message of N characters will 
therefore quite simply be a table of N of these famous 
pointers. Here is for example for message n°1: 
Messi RETLW Car7; pointer to the definition table of 7 

RETLW Car3; pointer to the table of 3 

RETLW SP; pointer to space table 

RETLW CarD; pointer to the D table 

RETLW Car E; etc... 

RETLW SP; 

RETLW CarF; 

RETLW Car8; 

RETLW CarE; 

RETLW CarG; 

RETLW CarQ; 
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The restrictions mentioned above also apply; the need to stay 
in the $ 300 to $ 3FF segment therefore limits the number of 
fixed messages, as well as the maximum length of the 
scrolling message. 


General organization chart 


Initialisation des 
entrées / sorties 
du PIC 


Début trame ? 


Préparation du texte (routine ‘PRETXT”’) : 
Choix du message : lecture des interrupteurs. 
Pointer le début du message choisi (table des 
messages), en prévoyant éventuellement un 
décalage en mode ‘message défilant ’. 
Charger les variables CAO a CA10 avec les 
adresses de base des 11 caractéres, dans la 
table de définition des caractéres. Rappelons 
que chaque caractére est défini par un groupe 
de 7 octets (7 x 5 bits, en fait). 


Laisser passer un certain nombre de lignes pour un 
positionnement vertical correct du message 
(routine ‘PosVer’). 


Lancer l’affichage grace 4 la routine ‘DISTXT” 
(pour cela, utilisation multiple de la routine 
‘SHOWLINE’). 


General organization chart of the operation of the PIC. 
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e Suppose the clock is active. The PIC monitors the frame 
sync signal on its A2 input; it will decide to wait for the start 
of a new frame, and for this purpose scans the end of the 
synchro signal (rising edge on A2). 

e Then it will then read the status of the PB5 / PB6 / PB7 bits; 
these are the inputs allowing the user to indicate the choice of 
the current message, either by three switches (DIL or others), 
or by a 7 or 8 position switch associated with a diode matrix, 
as we do. will see later. 


Choice of display 
Comm PB7 PB6 PB5 Selected message 


K7 0 0) Oscrolling message 
K6 0 0 1 message n°1 

K5 0 1 O message n°2 

K4 0 1 1 message n°3 

K3 1 0 O message n°4 

K2 1 0 1 message n°5 

K1 1 1 O message n°6 

1. Off 1 1 1no display 


Originally, the program gave the choice between a scrolling 
message (up to 55 characters) or three fixed messages of 11 
characters; as you can see in the table above, the number of 
fixed messages has been increased to six; the scrolling 
message can be up to 160 characters long. 


It will then let a certain number of lines pass, because the 
display never starts at the top of the screen. To do this, it will 
execute the following couple of instructions as many times as 
necessary: 

Setting A3 (= R to 0) blocks the operation of the clock; this 
only restarts when the line synchro signal occurs (S set to 0 
by the LM1881), which indicates the start of a new line. The 
first action carried out by the PIC must then be to reset 
output A3 to O, so that the clock remains activated beyond 
the end of the line synchro signal. The PIC waits a few more 
Us to be sure that the line sync signal is finished. 
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The operation, carried out N times, allows N lines to pass, 
and thus to obtain the desired vertical positioning. 

Note : The N offset lines in the frame correspond to (2 x N) 
lines in the image, because an image consists of two 
interlaced fields. 


The display part of the message: Whether the message is 
fixed or scrolling, the program will always display 11 
characters, using the "DISTXT" routine. 


The " DISTXT "routine 


Each of the 11 characters is composed of 7 superimposed 
rows of 5 bits; bits at "1" will be displayed in white on the 
screen; here are for example the three characters "EGQ" (one 
can easily extrapolate for eleven characters): 


Constitution of letters: 7 lines x 5 columns 


Each of the 7 rows will be displayed T times (T being the 
height of the letters, T going from 1 to 10), thanks to the 
"SHOWLINE" routine: row n°1 (of 11 characters!), Then row 
2, then row 3, etc. up to row n°7. 
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The " INCLINE "routine 


Just before the display of row N, the program must fetch the 
11 bytes corresponding to the N-th position, in the definition 
tables of the 11 characters; they are stored internally in the 
program variables TaO to TaiO ; this takes a certain time 
(approximately the duration of a screen line), which explains 
the appearance of a black line between two successive rows, 
which is not very troublesome in terms of the appearance of 
the letters. 


The " SHOWLINE "routine 


The 11 variables "TaO" to "Tai0" each contain the 5 bits 
constituting the row to be displayed, for each of the 11 
characters. Let's see how the display of the 5 pixels for a 
character takes place, for example the first (bits contained in 
"Tad" ): 


"TaO" is a variable defined on 8 bits (one byte), but only the 5 
least significant bits are significant and will be displayed, in 
order of appearance: B4, B3, B2, B1, then BO. 


The program sends the content of the "TaO" byte to port B, 
the output of which PB4 is connected to the video input / 
output by a diode; this makes it possible to send information 
on the video signal only when the output PB4 is at "1"; the 
adjustable 470 Q is used to adjust the current injection so 
that the level of the video signal reaches, but without 
exceeding it too much, the level of white. We therefore have 
a white pixel if bit B4 is at 1. the program will then perform a 
"logical shift to the left" of port B 4 times ("RLF PortB" 
instruction), which means that bits B3, then B2 , then B1, 
then finally BO, will be present successively on the output 
PB4, and thus reflected in time in the video signal, and 
therefore on the monitor screen;PB4 is then reset to "0" to 
prevent the last of the 5 pixels from stretching in length if it 
was white (= if BO was 1). 
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The same is done for the 10 remaining characters, with the 
variables "Tai" to "Tai0". 


Some comments 
e The use of the RLF instruction may seem trivial, in fact it is 
very clever, because it is the only possibility to fix an output 
of port B in a single machine cycle, essential condition for a 
fairly fast display with a PIC16F84-04. Failure to comply with 
this condition would result in disproportionately large letters. 


e Pins PB5-PB6-PB7 are configured as inputs, so they are not 
influenced by the RLF instruction. 


e Pins PBO-PB1-PB2-PB3, although apparently not used, must 
imperatively be left free, and configured as outputs, since it is 
on these outputs that bits B3-B2-B1-B0O will scroll before d 
‘arrive on PB4. 


Modifications to the circuit diagram 


The circuit diagram presented at the top of this article is a 
resumption of the original diagram supplied with the first 
version of the program by F1CJN; the final diagram used for 
the production of the prototype is as follows: 


It has some minor changes: 


e The addition of an RC circuit (680 2 / 560 pF) on the input 
stage of the LM1881: This constitutes a low pass filter with a 
cutoff frequency at -3dB equal to 1 / (2.n .RC), i.e. 418 kHz; 
this makes it possible to significantly reduce the 
“chrominance” and “sound” sub-carriers; we thus prevent 
them from being superimposed on the conventional B&W 
video composite signal, and disturbing the detection of the 
synchro thresholds. The use of this RC circuit is recommended 
in the LM1881 documentation; I simply replaced the 
recommended values (620 2 / 510 pF) with generally more 
available values; they are not critical. 
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The Modified circuit diagram 


e Adding a 1 uF capacitor and a diode on the PIC reset input 
(pin 4) : The 10 k® resistor initially present was of little use, 
the current absorbed by the input being negligible. Associated 
with the capacitor, it makes it possible to maintain the RAZ 
input at the low logic level for a fraction of a second 
(approximately 10 ms) at the time of power-up: the PIC is 
then inhibited until the supply voltage is established. stably. 
The diode allows rapid discharge of the capacitor in the event 
of a voltage drop on the power supply, and therefore resetting 
occurs well, including on a very pulse voltage drop, which 
could partially affect the data in the PIC registers ( without 
necessarily being sufficient to reset it). 

e Using a PIC 16F84 or 16C84 in 4 MHz version : The designer 
originally planned to use a PIC in the "10 MHz" version, which 
is becoming difficult to find; moreover, PICs in the "20 MHz" 
version are more expensive. 
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Although the execution speed is quite critical, nothing 
prevents us from running a PIC, which is intended to be 
clocked at 4 MHz, at a slightly faster speed, and that's what 
we did in this assembly, with the oscillator in RC mode. It is 
enough simply to be reasonable, and to avoid operations with 
critical timing for the PIC, the writing in EEPROM in particular. 
Since the capacitance of the oscillator RC circuit is low, the 
system may be slightly sensitive to the hand effect, so it is 
best to leave a clear space of one or two centimeters under 
the circuit board. 


e Message selection switch: As explained in 2-3-2-2), the 
status of inputs PB5-PB6-PB7 allows you to indicate to the PIC 
which of the messages will be displayed. Note that the + 5v 
pulling resistors internal to the PIC have been activated by 
software, it is therefore sufficient to put the desired inputs to 
the ground or to leave them in the air; the combination "111" 
(with the three entries in the air) corresponds to the absence 
of displayed message. Originally, the designer planned three 
switches, and I myself used DIL switches for my first 
prototype. In the new version, I suggest you replace the three 
switches with a diode matrix associated with a seven-position 
switch, and to a switch. 


Switchs 


message 
OFF 


Switching the displayed message 


CQ-DATV 90 - December 2020 


The switch makes it possible to switch at any time to "no 
message" mode (inter open = the three inputs put in the air), 
which makes it possible to switch between two extreme 
messages without going through the intermediate messages; 
and the use of a switch seems to me a more elegant solution, 
especially as the number of available messages is greater 
than in the original version. The switch is a very classic "1 
circuit / 12 positions" whose number of positions can be 
limited by means of a washer fitted with a lug, which is 
located under the fixing nut. 


Note : the circuit exists in three different versions. 


The first version corresponds to the original version, equipped 
with a triple inter DIL, without the 10k resistor on the reset 
input of the PIC (a prototype produced). The second keeps 
the triple inter DIL, but includes the RC circuit on the input of 
the LM1881, as well as the improved reset circuit (no proto 
made, but the circuit drawing is available). The third version 
uses the diode matrix and the switch, it is the one so the 
description will be offered in the following lines. 


Whatever version you choose to build, be aware that it can 
accommodate either the original version of the program, or 
the one modified by me and generated by the PICOSD 
program. I still recommend that you do the third version. 


Detailed information of the assembly (version 
3) 


Drawing of the artwork 
The drawing of the printed circuit was created using the ARES 
software, from the PROTEUS 5.2 suite; it comes directly from 


the electrical diagram presented above. 


It is seen on the component side in low resolution (200 DPI). 
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oulitifile 


Printed circuit - version 3 in low resolution 


You will have to print the graphic file imperatively respecting 
the dimensions, to obtain a scale 1 artwork. This is supplied 
with a resolution of 600 DPI (600 dots per inch), and it 
measures 2190 pixels x 1320 pixels, its dimensions are 
therefore: - in inches: 3.65 x 2.20 - in mm: 92.7 x 55.9 
(Reminder: 1 inch = 25.4 mm) 


Creation of the printed circuit 


Warning! The drawing of the printed circuit is seen on the 
component side: once the drawing has been photocopied or 
printed on a transparency, it will therefore be necessary to 
press the inked side of the transparency against the copper. 


Cut a piece of pre-sensitized plate approximately 6 cm by 9.5 
cm. You can then isolate, reveal, then burn and drill the 
circuit. The callsign must be read right side up on the copper 
side. Before drilling, all the same check the dimensions of the 
pins of the RCA "video" plugs, to adapt if necessary the 
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Layout of components (for version 3) 


position of the holes, because there may be differences 
according to the models. 


List of components: 
1 resistance of 220 Q. 
1 resistance of 680 Q. 
1 resistance of 10 kQ. 
1 resistor of 680 kQ. 
1 adjustable small horizontal format 470 Q. 
1 adjustable small horizontal format 5 kQ. 
3 100 nF capacitors. 
1 6.8 pF ceramic capacitor. 
1 560 pF ceramic capacitor. 
2 capacitors 1 uF tantalum (operating voltage 25v min). 
1 10 uF tantalum capacitor (operating voltage 6v min). 
15 diodes 1N4148 (or 1N914). 
1 diode 1N4001 (or 4004, or 4007). 
1 PIC16F84 at 4 MHz. 
1 74HCOO. 
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1 LM1881. 

1 5v regulator "78L05" (or failing that, a 7805). 

1 switch 1 circuit - 12 positions (limited to 7 positions 
thanks to the lug washer located under the fixing nut). 

1 switch. 

1 2 x 9-pin "tulip" support (18-pin, for the PIC16F84). 

1 "tulip" support 2 x 7 pins (14 pins, for the 74HCOO). 

1 2 x 4-pin "tulip" support (8-pin, for the LM1881). 

2 female RCA plugs, to be soldered on the circuit. 

2 "2-pin" screw terminal blocks, to be soldered. 

1 "8-pin" screw terminal block, to be soldered (or 4 "2-pin" 
terminal blocks coupled together). 

1 9v battery clip and a 9v battery, or a clean 9 to 15v 
power supply . 

Miscellaneous: wicks, solder, perchlo, developer, printed 
circuit, wire, etc. 


Layout of components 


Solder the components in order of size, respecting the 
direction of those which are polarized: first the diodes 
1N4148, then the resistors and the 1N4007, then the 
supports of the integrated circuits, the adjustable resistors, 
then the capacitors and the regulator, the terminal blocks, 
and finally the RCA plugs. 


7805 L=/, 78L05 


Via Prototype version 3, copper side 
; : : i You must use a Support for the PIC, and preferably a "tulip" 
scessaes «|e pleny ae enierenee support so that it can withstand multiple dismantling during 


Attention, the 7805 and the 78L05 have reversed pinouts! reprogramming (message changes). 
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The 5v regulator can be a 7805 (metallic rear), or a 78LO05 
whose pinout is reversed : 


In both cases, pay attention to its direction of implantation. 


The 78L05 is more than sufficient given the very low 
consumption of the assembly (around 11 mA, on my 
prototype); the flat face with the marking will then be 
oriented towards the power terminal block. On the other 
hand, if you mount a 7805, then the metal back will be 
oriented towards this same terminal block. 


To the right of the photo, is the eight-pin terminal block to 
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Overview of the prototype (version 3) 
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which the eight wires of the message choice switch are 
connected; the gray wire is the common one; the seven black 
wires are respectively (from top to bottom): 


Switch Selected message: 
K7 scrolling message 

K6 message n°1 

K5 message n°2 

K4 message n°3 

K3 message n°4 

K2 message n°5 

K1 message n°6 


The switch is clamped in seven positions by means of the 
washer fitted with a lug which is located under the fixing nut. 
When the switch is open (= non-conducting), no message is 
displayed; the same applies if the switch is outside one of the 
seven positions provided (we can therefore leave an eighth 
for this purpose). 


Verification of assembly 


1) Before connecting the assembly, start by making a general 
control of the assembly: - Check the values of each 
component, their direction of connection for those which are 
polarized (integrated circuits, tantalum capacitors, diodes, 
regulator). - Check the absence of micro-cuts on the tracks of 
the card. - Check that all the welds have been made, that 
none overflows onto another track, patch or weld, that there 
are no "dry" welds. 


2) Download the "BinPIC.ZIP" file by clicking on the left icon; 
you will then extract the "BinPIC.HEX" test file which contains 
the messages, the size and the default position. You can 
program it in the PIC, this will allow you to check the 
operation of the assembly. Thereafter, the HEX file of the PIC 
will be supplied to you automatically by the PICOSD program, 
which will have integrated your personalized parameters. 
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For now, replace the programmed PIC on the assembly (in so we cannot exclude that in very rare cases it refuses to 


the right direction!). oscillate; then try with another PIC16F84 at 4 MHz, or witha 
PIC designed to operate at 10 or 20 MHz to clear the rest of 
3) You can now connect the system; put the adjusters the assembly. 


halfway, connect the video source (camera) and the monitor; 
In this regard, you will have noticed a curiosity by consulting 


the electrical diagram: the video input and output are The PICOSD program 

interchangeable. Then connect the power supply, and close 

the message validation switch (= switch). The selected The PICOSD program works under Windows 95/98 / NT / 2K / 

message appears in white in the upper left corner of the XP; it allows the user to choose the content of the messages, 

screen. their position on the screen, the height of the letters, the 
speed of the scrolling message. From the indications 

4) Settings: Adjust the adjustable 5 kQ (black, on the photo provided, it will automatically generate the "PICOSD.HEX" file 

of the prototype) to modify the clock of the PIC, and to program in the PIC. 


therefore the width of the letters. Below a certain value 
(minimum letter size), the oscillator picks up and the 


message disappears. By turning in the other direction, the Configuration de l'OSD de type F1CJN - par F8EGQ. 
letters widen, until the width of the message exceeds the size ae, Hauteur des lettres : 
of the screen, the display becomes anarchic, and the video = 73 DE FSEGO LS 


signal may be disturbed. The best compromise seems to me 
to be to be slightly above the minimum width, so that the PIC 
does not stall. 


Vitesse de deéfilement (car/s) : 
SS 


Parameétres : 
Position Verticale: 16 
Position horizontale : 9 
Hauteur des lettres : taille 2 
Vitesse défilement: 2 car/s 


The adjustable 470 9 (the white on the photo of the proto) 

allows to measure the level of white reinjected to constitute 

the letters. Choose a value that allows sufficient readability, 

without saturating too much so as not to distort the video 

signal and that it remains within its limits at the amplitude : 
level. This will limit the echo phenomenon, which results in a : 


small black area just after a letter that is too white. | — }—___ | Schema électrique | Quitter | 


Check the correct operation of messages 1 to 6, as well as M. défilant: [BONTOUR. .. / CECI EST LE MESSAGE DEFILANT QUI SERA AF 
the scrolling message. In principle, the assembly must work Message 1:[73 DE FSEGQ Message 3:|TV 1255 MHz Message 5: [MESSAGE 5 * 
as soon as the power is turned on, after a possible retouching Message 2:|SON 145.650 Message 4:[MESSAGE 4 * Message6 [MESSAGE 6 * 


of the adjustable ones. If there is no message, make sure ! — 
that when clamping the switch to positions 1 to 7. the cursor (c) Pierre COL F8EGQ = Programme de parametrage del'OSD de FICJN = Version 1.0-janvier 2005 
is not stuck between positions 8 to 12. The PIC is used PICOSD v1.0 program graphical interface 
beyond its frequency nominal (approximately around 8 MHz), 


Utiliserles parametres par défaut | 
<- Afficher le message n°1 +] 
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Added 03/06/2016: in this second version (PICOSD32), the 
16-bit assembler "MPASM.EXE" has been replaced by 
"MPASMWIN.exe" (the 32-bit version supplied by microchip), 
which allows "use on versions of Windows XP and later, with 
64-bit processors (tested with Windows 8); the BAT file has 
been adapted, but "PicOsd.exe" remains the same. 


By unzipping the ZIP archive, you create a PICOSD directory 
that contains the following four files: 


"PicOsd.exe": this is the executable file of the program; from 
Explorer, double-click on it to launch it. 


"PICOSD.HLP : this is the help file that accompanies PICOSD; 
it can be accessed from the program by pressing the [F1] 
key; the format does not seem to be supported anymore 
from Windows 8. 


"MPASM.EXE"/"MPASMWIN.exe": this program is the PIC 
assembler provided by Microchip; in fact, PICOSD generates 
the PICOSD.ASM file (in "assembly" language); then it 
converts it into a binary file in hexadecimal format using 
MPASM (WIN) .EXE; we then obtain PICOSD.HEX, to be 
programmed in the PIC. 


"asm.bat": to create the HEX file, PICOSD does not directly 
call MPASM, but goes through the DOS command file 
"asm.bat"; the informed user can then possibly edit the BAT 
file, in order to modify the compilation options. 


The assembly program generated by PICOSD for the PIC 
("PICOSD.ASM") is obviously very similar to the initial 
program designed by Alain Fort F1CJN; here are the main 
modifications made: 

e support for 6 messages instead of 3, 

e optimization of the length of the scrolling message, 


e addition, or aesthetic modifications of certain characters, 
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| (c) Pierre COL F8EGQ © Programme de parametrage de "OSD deFICJN | Version 1.0 - janvier 2005 


e definition of the configuration of the PIC (avoids the 
WatchDogTimer bug ), 


e modifications allowing parameter setting by variables, 
e addition of numerous explanatory comments. 


Of course, I cannot guarantee that there are no new bugs; in 
case of concerns or doubts, I refer you to the reference 
version, namely the original program (21 kb); you will then 
lose the advantages of the new version; in this case, 
remember to manually deactivate the WatchDogTimer in the 
PIC programming utility ("IC-Prog", or other), otherwise the 
program will freeze after one or two seconds. 


Configuration de I'OSD de type F1CJN - par F8EGQ. 


Hauteur des lettres : 


To DRS SEGO _ ee 
Vitesse de defilement (car/s) : 
——— 


Parametres : 
Position Verticale: 16 
Pasition horizontale : 9 
Hauteur des lettres : taille 2 
Vitesse défilement: 2 car/s 


Util 7 es parametres par defaut | 


2 
défilant: JRONJOUR... / C EST LE MESSAGE DEFILANT QUI SERA AF 


Message 1:[73 (4 SECO Message 3:[TV 65 MHz Message 5 [MES (/8)E a * 
Message 2:/Son G§)5 . 650 Message 4: [MES 9E 4 * Message 6 [MES (9}E 6 * 


Let's look next at the different commands of the PICOSD 
program 


Page 44 


PICOSD program commands 


1 = System menu icon : This contains in particular the 
command " Purge register and exit ". When the user quits the 
program, the latter automatically saves all the current 
parameters (messages, position, etc.) in the Windows 
registry for the next use. With this command, you can then 
delete this information. If you restart the program 
afterwards, it will be like resetting the settings to the default 
values. 


2 = Display zone : It allows to simulate (more or less 
faithfully) the result obtained on the monitor for displaying 
and positioning the message. Attention, the real width of the 
characters depends only on the setting of the clock frequency 
of the PIC, with the adjustable of 5 KQ. 


3 = Vertical message positioning slider : It allows you to shift 
the message downwards, but be careful, you must set the 
cursor high enough so that the letters are fully displayed in 
the display area; if the letters protrude from the bottom, it 
may disturb the video signal; this recommendation is 
particularly valid when the user has chosen large letters (tall, 
in fact). 


4 = Horizontal message positioning slider : It allows you to 
shift the message to the right, but be careful, as indicated 
above, the actual width of the text, like that of the offset , 
depends on the setting of the adjustable 5 KQ. You must 
ensure that the end of the message does not extend beyond 
the right side of the screen, as this may disturb the video 
signal. It's up to you to find the best compromise between 
the horizontal offset and the width of the letters, depending 
on the choice of their height. 


5 = Letter height adjustment slider : It allows you to choose 
the height of the letters (from 1 to 10), you can then adapt 
their width thanks to the adjustable 5 kQ. In practice, the 
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ideal value is often between 2 and 5, depending on the 
desired effect. In all cases, the text must be configured so as 
not to exit the screen. 


6 = Scrolling speed adjustment slider : It is used to adjust 
the scrolling speed (in characters per second), when the 
message displayed is the scrolling message; the value 
indicated is valid for a vertical frequency of 50 frames per 
second; at 60 frames per second (standards in the USA, 
Canada, etc.), the actual speed will therefore be 20% faster 
than that advertised. I do not recommend a too fast speed, 
which is painful to watch (we perceive a little the interlacing 
of the frames in the composition of the letters). 


7 = Default parameters reset button : Positions the message 
at the top left of the screen, with a letter height of 2, anda 
scrolling speed of 2 characters per second, which corresponds 
to "reasonable" settings ; however, the content of the 
messages is not modified; for a full reset, see the description 
of command 1 , above. 


8 = Display message selection scroll box : It allows you to 
choose which message will be used in the display area to 
simulate the effect produced: message n ° 1 to 6, scrolling, 
or the text "0123456789 /". 


9 = Generate ASM and HEX files button : When this button is 
pressed, the program will create a PICOSD.ASM file in 
assembly language, which will include all the parameters 
defined by the user; it will then automatically call the 
Microchip MPASM program, which will convert this ASM file 
into a PICOSD.HExX file (in machine language), which can 
then be directly programmed in the PIC16F84. A file of the 
assembly listing is also created: PICOSD.LST; you can consult 
it with any text editor to see the detail of the assembly 
operations, and check at the end that there are no errors. 
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10 = Electrical diagram button : It launches the opening of 
an electrical diagram display window, which can then 
optionally be copied to the clipboard for saving or subsequent 
printing. The diagram is also accessible in the help file. 


11 = Exit button : It is used to exit the program; all the 
parameters (messages, position, etc.) are then saved in the 
Windows registry, and will be reloaded the next time the 
program is started. 


12 = ? Button : It loads the program help, which is also 
accessible by pressing the [F1] key. 


13 to 19 = Message entry zones : 
- 13: Text of the scrolling message. 
- 14: Text of message n°1. 

- 15 : Text of message n°2. 

- 16 : Text of message n°3. 

- 17: Text of message n°4. 

- 18: Text of message n°5. 

- 19 : Text of message n°6. 


The characters authorized for the messages are: 


e the 26 letters of the alphabet in upper case: 
ABCDEFGHIJKLMNOPQRSTU VWXYZ 


e the 10 digits; 0123456789 


e the period (.), The apostrophe ('), the lowercase Z (z), the 
fraction bar (/), 


e the star (*) which replaces the custom character and is 
displayed as a head ( Head ), 


e the space. Miscellaneous remarks 


The lower case Z allows you to write "MHz", which is prettier 
than "MHZ"; the fraction bar is useful for callsigns on a 
laptop, mobile or abroad, in particular. 
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Characters not listed above are displayed as spaces. 
Attention, the length of the messages is automatically 
limited: 11 characters, or 160 for the scrolling message; 
however the text cursor is in "insert" mode, and not in 
"replace" mode, so if you have the impression of not being 
able to modify the messages, start by deleting letters. 


Attention, I insist on the fact that the settings of the text 
must be such that this one must not "go out of the screen" 
under penalty of disturbing the video signal; the first times, it 
will undoubtedly be necessary to carry out several successive 
tests, possibly retouching the 5 kQ potentiometer (PIC clock). 
If your messages are aligned to the right of the screen and if 
they are less than 11 characters long, complete them with 
spaces placed at the beginning of the message (otherwise the 
spaces are added at the end of the message, and although 
they are invisible, they can also disturb the sync). 


Pictures of the different text sizes are available at this link 
https://tinyurl.com/y4zbrmdp 


By way of conclusion ... 


Thus ends this description, which is undoubtedly a little too 
long; I hope that the PICOSD program will make it easier for 
you to use this keyer, or that the few explanations developed 
on this page will convince you to do it if you haven't already. 
It is a small inexpensive device and very useful for radio 
amateurs practicing ATV, and then it is our vocation to build 
and to experiment. Good hacks! Pierre, F8EGQ. 

(c) Pierre COL, FSEGQ 

Last update 06/03/2016 


All the programs mentioned can be downloaded from the 
authors website at: Attps://tinyurl.com/yyc2rwth 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


*" Sod that for a game of 
soldiers...1 though it was 
supposed to be a mouth and 
nasal swab ~ 
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Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 
Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 


Second weekend in isolation... 
feeding the ducks. 


Hi} 
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Editorial 


Well, by the time that you read this, and after many 
years of procrastination, the UK has finally managed 


to extract itself from the bureaucratic nightmare 
that is the European Union! Hence the humorous (or 
not) customs form on the front cover. 


Welcome to issue 91 of our electronic ATV magazine. 


Happy New Year to all our readers from the production team 
at CQ-DATV and welcome to CQ-DATV 91 


We are pleased to announce the editorial team are all still 
alive and manning their desks despite COVID. 


What do we have for you in this issue? Let’s start with Trevor 
who now has the joystick or positioner as Grass Valley call it 
on their panel working! This allows you to switch between 
any of the robot cameras and not disturb its present position 
unless you move the positioner. This fixes the outstanding 
complaint from GVG 16 and GVG 17 that is now on the 
download site includes this fix. 


Mike G7GTN has taken delivery of the Grass Valley Mk2 PCB’s 
and has supplied the beta group. This is a widespread group, 
ranging from Greece to New Zealand, and is, at the time of 
writing, still waiting anxiously for the postman to deliver. Mike 
still has two PCB’s should you have a panel and want to join 
the group. You will have to pay for your PCB and postage, 
sorry we are a tight lot at CQ-DATV. The remaining 2 PCB’s 
are £5 each and we do expect you to build it and report back 
for the next issue. Mike has also written a rather extensive 
help file which we have added to the GVG 17 download and 
will revise when feedback comes in. 
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Trevor has also written two stories, one on the lightweight 
revolution of broadcast equipment in the 80’s which led to 
ENG (for the un-informed that is Electronic News Gathering) 
and a second on taking a VTR to IBC. This was definitely not 
a lightweight piece of kit, weighing nearly a ton. Both are 
amusing and informative stories; we have used one for our 
columns “From the Vault”. The other we were going to save 
for the same column in 92 but have brought it forward to this 
issue. 


Jim KH6HTV has been working on a VOX. No, this time VOX 
does not stand for Voice Operated Transmit, for ATV, it means 
Video Operated Transmit. The VOX circuit detects the 
presence of an incoming video signal and then in turn keys 
up the transmitter. Jim also received an order from a ham in 
New York for one of his model 7010 analogue TV 
transmitters. It was the first one he has sold since 2014. 
After building it, he thought it might be of interest to our 
readers. 


Dave Crump G8GKQ put together a video source camera 
using a Raspberry Pi zero and has now put it in a very smart 
box and tripod mounted it ready for a possible 50MHz 
project, don’t let Trevor see it Dave, it could end up ona 
SG90 servo. 


Ian has burst into print and is unhappy about Brexit and 
Facebook and where it leaves us when we no long have the 
protection of Europe and its data protection act. 


CQ-DATV does have a Facebook site and quite a large 
following, but alas Ian is not one of its members. Let’s hope 
Boris can sort it (Oh look, some pigs flying overhead!) and we 
will soon be able to count Ian as one of our Facebook faithful. 


CQ-DATV Production team 
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News and World Round-up 


New Look for the BATC Website and Shop 


Thanks to Frank, MOAEU, we have been able to 
upgrade the main BATC website and shop to look 
better on larger screens, and enable a better 
default view of the streamer. 

So, please do not be alarmed if it looks different, the content 

is all the same and it is really us! 

Dave, G8GKQ 

Source: /https://tinyurl.com/y9zsl4cs 


airFiber 60 LR Featuring Wave Technology 


airFiber 60 GHz Radio System Featuring Wave Technology 
with True Duplex Gigabit Performance for PtP Links over 12 
km Distances. 


AF60 LR is a 60GHZz radio designed for high-throughput 
connectivity over an extended range. The airFiber 60 LR 
features the integrated high-gain dish antenna for high 
speed, long-range performance Point-to-Point (PtP) links. 
New WavetTechnology enables incredible long-range 
performance within the 60GHz spectrum. 

Includes a built-in Bluetooth management radio for easy 
setup. 
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Features: 

- Low-Interference 60 GHz Spectrum 

- Integrated GPS 

- Long Range, Up to 12 km 

- Precision Alignment Mount Included 

- link.ui.com Planning Support 

- Quick Setup Using the *UISP™ App via Bluetooth 


*UNMS Controller will change to UISP™ Controller from 
version 1.3.0 onward. 
Source: https://tinyurl.com/y73u9h4z 


LARNMERN Video capture card, Grabber Game 
capture card HDMI to USB 3.0 


Based on high-speed USB 3.0 technology, a high-definition 
HDMI video signal of one signal channel can be captured. The 
game capture card is suitable for devices with HDMI output, 
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such as devices for PS4, Xbox One, Wii U and Switch. The capture card is a quick, familiar, and affordable way to 


This capture card does not need to install a driver, so you can share content in online conference and meeting rooms. 

use the built-in functions of the current software for a Connect to presentations without software, just connect to a 
seamless experience. Since the device is compatible with laptop or tablet via HDMI to start sharing. 

most third-party software, it can be plug-and-play for 

Windows, for Ma OS xX, and for Linux. The USB 3.0 high- USB capture connects to the video source and computer and 
speed transmission port makes it easy for you to stream real- captures high definition video up to 1080p 60fps. The capture 
time for Twitch, Youtube, OBS, Potplayer and VLC. card does not support i-format HDMI signal input. 

No external driver or power supply, the game capture card is Price: € 22.99 

suitable for low-latency games, which can meet the needs of 

the meeting. The small capture card carries the USB cable Source: /https://tinyurl.com/y7hvur62 


directly to avoid unnecessary connection interruptions. 


EQUIPMENT CONNECTION GUIDE 


LAPTOP 


HDMI IN USB OUT 


.. 


COMPUTER } ae ad ee Pie 
\ Cycle racks in Lanzarote. Innovative use of até Radio neosia 
a — International tuning coils 
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The Lightweight Revolution 


Written by Trevor Brown 


The early 80's brought in 
three words that changed 
the Broadcast Industry, 
ENG (Electronic News 
46% Gathering) out of this 
sprang so many 
commutations of those 
three words from EFP 
(Electronic Field Production 
or Electronic Film 
Production) followed by the 
lightweight revolution. 
ENG started in the States where the cost and limitations of 
film inserts into the news kick-started ENG. Film was replaced 
by portable video recorders, usually U-matic format, along 
with hand-held electronic cameras. The journalists liked the 
late deadlines that the removal of film processing delivered. 
The companies were delighted by the cost savings that were 
inevitable when you came up with re-usable stock based on 
rust (iron oxide) verses non reusable stock based on silver 
(film) and needing no film processing labs and their 
associated costs. 


In the UK, there were picture quality issues. The U-matic 
format (popular in the USA) was not considered broadcast 
quality, mainly due to the poor chroma performance of the 
colour under system. Sony came up with a two-part solution, 
which was the introduction of the high band U-matic format 
recorders. These machines still used the colour under system, 
but with an increase in the frequency of the colour under 
subcarrier to improve chroma bandwidth. The second part of 
the solution was a component recorder called Betacam and 
although these machines did not officially exist, they came up 
with a buy Hi-band U-matic now solution and we will replace 
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it with a Betacam when it is available. Not the first time Sony 
had come up with financial schemes, C format was sold in a 
similar way only the other way round, get the machine now 
pay later. The Hi-band U-matic while not fully accepted as 
broadcast was now a stop gap measure and it was only 
intended to replace fast processed positive film, the staple 
diet of TV news which was also not renowned for quality. 
Remember that we are talking analogue tape technology, so 
if you look at the first-generation pictures and say not too 
bad. It then needs editing e.g. all the wanted clips get copied 
to another tape and degrade by a generation. Stock shots 
might get copied further in the library to reels that may get 
used in future edits producing third and fourth generation 
results when edited. The camera tapes might not turn up for 
the edit they might get played out from a regional office 
down a PAL link and are then re-recorded in base before 
being used in the edit where they would lose another two 
generations. 
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By comparison in the film world, what comes out of the 
camera is physically spliced into the transmission reel and if it 
is harvested by the library as a stock clip it is still what came 
out of the camera. If this is then spliced into a future item it 
is still the original clip that came out of the camera. Regional 
offices playing clips down the line did not exist in this world. 


Looking at a camera tape and comparing it with a fast- 
processed positive film clip is not really a fair comparison 
when you consider how much multi generational degradation 
might take place before the story reaches the viewer. 


Another problem was stringers. This is the term for people 
who are not directly employed by the TV companies, but who 
often film non news events mostly at the weekend using their 
own equipment and are paid a daily rate as and when they 
are given work. Film cameras used by these people while not 
as lavish as those that the TV crews used, would produce 
usable results for garden parties, Lord Mayors parades etc. 
The events were often filmed mute as their kit often lacked 
blimps (sound proofing around the camera), but mute film 
made a good back drop to a studio commentary. Stringers 
may not have had the funds for replacement electronic kit. 


There were some thoughts banded around as to if Hi-band 
VHS would be suitable for stringers. Less expensive and 
lower quality than Hi-band U-matic. These tapes also might 
be delivered to regional offices and again played out for re- 
recording in base which would add the same high level of 
multi generation degradation to picture which started off 
lower in quality. 


Once you have bitten the tape bullet, there are the cameras 
to consider. We were still using tube technology and although 
the larger studio cameras were getting good results from this 
technology, we needed an electronic camera that was small 
and battery powered. The size we had in mind was the 
current film cameras. 
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The new cameras would need not only to be portable and 
battery powered, but to perform without the support of a 
racks engineer to register, colour balance and expose the 
pictures. Auto iris had made some appearances but was in its 
infancy. Colour balance by auto adjusting on a grey card was 
introduced. Registration was going to have to be set up in 
base and pray it coped with a day or a week’s filming. The 
colour balance gave cause for concern, but on a single 
camera shoot all the pictures came from the same camera so, 
right or wrong,they matched. 


The RCA TK76 was typical of the cameras around at the time 
it was rugged but heavy and the camera ops all preferred the 
Ikegami as it did not obscure as much of the camera ops 
vision, with a camera on your shoulder shots. 


The ITV approach was to train people and expose them to the 
technology. I was on-board, this one was the most enjoyable 
training courses I had attended. There were morning lectures 
mainly aimed at teaching film people basic television theory, 
these I could have perhaps done without. There was 
production training every afternoon and it was brilliant. We 
were given various scenarios for a news story, a quick lunch 
and planning meeting usually in the pub, followed by take the 
kit out and film your chosen story. This needed to be edited 
up for a showing at 6pm every day. Remember the teams 
were all a mix of film and TV engineers, usually having a go 
at something they did not normally do in their working day. 
Scripting and presenting being alien to all of us. 
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There were three teams filming and each team wanted to 
produce the best story. The camera was auto iris, best set on 
the subject and then turned off for any panning shots, 
particularly if they involved sky which might change the 
setting. Colour balance was point at a grey card for colour 
balance, but we devised a sunset look replacing the grey card 
with a green roadmap (all we had) this delivered some 
excellent daytime sunset pictures, otherwise known as a 
colour cast. It’s one thing writing a script and another 
delivering it to camera. The course was a full week, but I 
think we all came away with an appreciation for each other’s 
disciplines. Long time since I had worked a camera in anger. I 
had done some lighting but not with portable kit, and my 
presenting generated a lot of retakes, but I was not the only 
one. Single camera shooting was interesting particularly if 
you did retakes from different angles to edit up as a multi 
camera shoot. 


The kit started to go together in base. The Hi-band U-matic 
recorder often being carried by the sound recordist may not 
have gone down well, perhaps a retrograde step on the well- 
loved Nagra audio recorder, but into everyone's life a little 
rain must fall. 
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The Betacams finally arrived in the shape of a camcorders 
and standalone machines for editing and transmission and did 
as promised deliver component recording. We all expected a 
U-matic cassette and an increased tape speed to spread the 
tracks out so that added heads on the drum could lay down 
component tracks. Sony surprised us in that the cassette was 
the Betamax cassette, run at an increased tape speed, but 
with only one head added to the drum. The second head 
recorded R-Y and B-Y and by compressing the duration using 
TDM (Time Domain Multiplexing). Goodbye to colour under, 
goodbye to PAL subcarriers, they had served us well, hello to 
component. 


Betacam Recording 
Video Video 
Line one , Line two 


Luminance track 


chrominance track 


Betacam Replay 
Video Video 
Line one Line two 


Luminance track 


one Line delay 


chrominance track 


There were new problems including aliasing. If you filmed a 
parrot in a cage it was not easy to see the parrot because of 
the aliasing from the cage. The camcorders would not replay 
so the tapes could not easily be reviewed on site and there 
was no colour monitoring. The Betacams were changed to 
Betacam-SP. The tapes could be reviewed through the 
viewfinder, this was a big step forward to know you had 
something on the tape. The camcorder meant the sound 
recordist lost the big box to carry, initially all his PPM sound 
monitoring was on the camera ops shoulder, this was soon 
replaced by a SQN audio mixer carried by the sound engineer. 
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The component editing performed well and as predicted the 
component VTR did produce much better performance as it 
stepped down the generations, it was not lossless, but a big 
improvement over PAL. The links from the regional offices 
also improved with a coder that replaced PAL and produced 
two TDM pictures on the screen side by side, one being 
Luminance and the other Chrominance. Not quite component, 
but a step in the right direction given the Links only provided 
PAL bandwidth. 


ENG transmission was a big step forward. The stories were 
delivered to the transmission suite as one story per cassette 
with two playout machines delivering A and B feeds to the 
vision mixer. This replicated the telecine it replaced, where 
stories were spliced in order, into two big reels for 
transmission spaced with film leaders. The only way to drop a 
story was to play through it in real time so you lost one 
telecine machine for the duration of the story. ENG enabled 
cassettes to be re-arranged with no penalties to the 
production, so live interview overruns could be more easily 
accommodated. 


Late stories were often delivered and edited while the news 
programme was on air! Never popular with the editors. Any 
voice overs were usually recorded on site over colour bars. 
Edit them into the story and then find some relevant cutaway 
pictures to cover the bars. A hovering journalist would ask if 
the bars were covered and that meant the editing was 
finished like it or not, they would grab the tape and 
somebody would run it from the news area to the 
transmission suite and the next time you would see it was on 
air, often only minutes later, this left you praying you had 
provided the correct duration so it did not run off the end or 
that all the colour bars were indeed covered. 


There were always the disasters in both the editing and 
transmission. In the transmission suite cassettes were 
stacked above the transmission machines e.g. an A pile and a 
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From the scene of the crime: a solitary police officer 
stands guard outside the ground floor flat in Bradford 
where a girl has just been murdered, as Yorkshire 
Television’s Calendar reporter Robert Hall outlines the 
case for viewers. 


Picture credit https://tinyurl.com/ybyjcph3 


B pile. The running order would be an A pile story followed by 
a B pile story. This allowed the following story to be cued 
ready. One day studio dropped the first story, so instead of 
just starting with the B machine the operator re-jigged the 
tapes to start with A. This was a shooting offence if the vision 
mixer had marked up the script as to which story was coming 
from which machine. Every time ENG was rolled the wrong 
machine got cut up on air producing colour bars. When the 
programme finished a young lady from vision mixing was 
seen with steam coming out of her ears heading for the ENG 
transmission suite to perhaps progress a VTR operator up the 
learning curve of what not to do when playing ENG into the 
local news. 
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I used my key card to let her through the door but did not 
hang around for what would be an entertaining lesson. 


I did get to edit stories for real. I remember a late story 
about a blind pianist, the tapes came in mid programme and 
the story really did not need the “hold the front page 
treatment”. I cut it and used lots of pictures of his guide dog, 
white stick, and him in dark glasses, what would have helped 
was that the equally rushed introduction had mentioned the 
fact that he had learned to play the piano while being blind, it 
certainly was not in the video I had cut. 


Its like the electric car, if you don’t buy the cars the charging 
points they will not appear. The U-matic got us out of this 
chicken and egg situation. Sony came good with a component 
VTR machine. The camcorder was a major step over separate 
cameras and VTR and the kit continued to improve. Electronic 
miniaturisation helped and CCD arrays replacing tubes was a 
big step forward. This was not the end, later machines came 
with DT (Dynamic Tracking) this meant slow motion and 
freeze frame action was possible. P2 protocol so that (RS422 
serial remote control over the decks) for serious editing. The 
Betacam-SP became the Digi-beta, same size cassette and 
even backwards compatibility on some decks all the way back 
to Betacam (helpful with archive tape replay). The chicken 
had laid an egg, or the chicken had hatched out of the egg, 
depends which way you look at it. The cassette which was 
once designed for a Betamax home video recorder had set 
the broadcast industry alight. 


The CCD and Bayer array cameras have evolved and are 
often used on high end dramas that once would have been 
the exclusive domain of film cameras. The production 
techniques of single camera shooting across several takes 
that was developed by film long before the word television 
was ever thought of is still the preferred way of shooting 
these productions. I think it’s fair to say this came out of the 
electronification of film which owes its roots to ENG. 
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The modern images are often recorded in a RAW format, so 
like RAW in the stills world, it enables extensive post- 
production. In this new world we now have colour graders to 
match scenes, turn day into night and everything else that 
was once the exclusive domain of film, in an electronic 
production. 


Robert Hall reports back to base between stories; ENG 
vehicles are equipped with cellular phones, a radio 
talkback system and walkie-talkie handsets to ensure 
that there are no time-wasting breakdowns in 
communication. 


Picture credit https://tinyurl.com/ybyjcph3 
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VOX for Analog ATV 


Written by Jim Andrews, KH6HTV 
Reproduced from Boulder Amateur Television Club TV 
Repeater's REPEATER December, 2020 


I recently got an order to build one of my older designs. It 
was for my model 70-10, 70cm, 10 Watt, analog, TV 
transmitter. Included in my design was a VOX circuit. No, this 
time VOX does not stand for Voice Operated Transmit. For 
ATV, it means Video Operated Transmit. The VOX circuit 
detects the presence of an incoming video signal and then in 
turn keys up the transmitter. I decided that I would share my 
circuit with the readers of this newsletter. There are still lots 
of ATV hams out there using analog TV. I hope you find this 
circuit of interest. 


Sync Stripper 
+ 


RL@ ea 


C6 


tt 
1@6K L@uF 
Vv I 


~¢ 
C 


Video Manitor 
q7? Buffer Amp 


2N3964 c12 
A 2 1@@uF 


Resistors are t~4W, 1266 SMD 
Capacitors are S@Y, 1266 SMD 
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This is the actual schematic of my VOX circuit. It actually 
contains two independent circuits. The circuit on the top, Q1 - 
Q4 is a video sync stripper, while the circuit on the bottom, 
Q5 - Q7 is a unity gain video buffer amplifier. 


An analog video signal is connected on the left to Vin and 
loops back out on Vout. The transistors Q1 & Q5 pick off the 
video, but present a high impedance to the looped thru video 
signal. 


For the video buffer amplifier, Q5 & Q6 provide a voltage gain 
of 2 X. Q7 is an emitter follower with unity voltage gain, but 
very low output impedance. R22 provides a 75 Q output 
impedance. The net result is a high input impedance, unity 
gain, buffer amplifier with back matching. A 1 V video signal 
input will result in a 1 V into 75 Q load output signal. Caps, 
C1i0 & C11 provide high frequency compensation. The 
frequency response is very flat over the entire video band up 
to beyond 4.5 MHz. 


For the sync stripper, Q1 provides a high input Z, and 5X 
voltage gain. The remaining R/C plus Q2 & Q3 networks 
serve to filter out the sync 
pulses on the video signal. 
The strong sync pulses on 
the collector of Q3 are 
then rectified by diode D1 
and C6 which then turn on 
hard transistor, Q4. Q4 is 
an open collector and thus 
pulls any external circuit 
to ground whenever, TV 
sync is detected. In my 
70-10 TV transmitter, I 
then use this logic to 
ground as the PTT to key 
on the final amplifier. 


“9 


74-10 YOK 


ga 


KH6HTY YIDEO 


Page 10 


Photo credit: Trevor Brown 


Ian: I have worked out how to produce the next issue in an 
electronic format, so all the http links are interactive, along 
with the contents page, so you can jump to any part of the 
magazine. 


We can send this out at virtually, at no cost at all to our 
members, and software I have used is free, so no costs 
involved there either! 


Trevor: That’s sound like a win-win. Any problems? 


Ian: Only a small one and he is standing behind us! 
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Remember the days when your ATV callsign ended in /T (in the 
UK) 


All your ATV kit fitted on a book shelf 


Pictures were AM modulated on 7Ocms which in the UK went up 
to 450MHz 


Never mind the colour 

Sound was sent on 2m 

The 2m transmitters were xtal 
locked so CQ calls were followed 


by tuning high to low 


Ok there was some RF stuff as 
well on another shelf 


Grass Valley Mixer Conversions - Part 24 Grass Valley Joystick 
Values 


Written by Trevor Brown, G8CJS and Mike Stevens, 


G7GTN og" —__ps 


Happy New Year everyone. It is 
2021 and this column is still 


me running! Could anybody stretch a 186 
m& simple panel to so much copy? Well Values delivered by the 
= we are remodelling it and giving it positioner 

functions that were never 

envisaged when it was designed, 158 


so please cut me some slack. 


In this issue I want to make the Robot Camera work with the 
Joystick, or its correct name “Positioner”. The current 
software (GVG16) uses two of the GVG pots in the Matte 
Generator (lum and Chroma) to control two positional 
servo’s, one for Tilt, one for Pan. Both pots rotate through 
270° the GVG A to D delivers this pot position as a number 
between 0 and 255. This is converted in software to 0 to 512 
and the camera Pans or Tilts as the numbers change. This 
sets the camera to a position proportional to the position of 
the pot. Speed of the camera movement is down to how fast 
you move the pot. This works well if you only have one Robot 
Camera. However, if you have multiple cameras, the pots are 
the memory for the position, so when you switch cameras the 
selected camera will jump to the position of the pots 


129 


To recap on how this was achieved, the numbers are received PCA 9685 Module and 
on one of the I2C ports and sent down the I2C bus to the Robot Camera 
PCA 9685 module. This delivers pulses to the SG90 servo 

modules and the width of these pulses is translated into a 

position by the SG90 servos. This happens for both the Tilt 

and Pan servos. The software also sends the identity of the 


push button and this is used by the PCA 9685 module to The positioner cannot work this way. The positioner pots have 
decide which camera the software is talking to. There are four limited travel so the range of numbers coming out of the A to 
banks of sockets on the module to support a multi camera D is reduced and when you let go of the positioner it is spring 
operation, these in turn are selected on the GVG panel. loaded to the centre. 
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What we can do with the positioner is create a velocity servo. 
The width of the pulse is locked to a variable in the software 
and the positioner can increase or decrease this variable. The 
positioner value sets the speed or velocity and the direction 
of travel. I have written a routine which limits the positioner 
to a two-speed device. Push it a little and the camera moves 
slowly, push it hard over and the camera moves faster. 

The positioner is only active when you hold down the selected 
camera button - Boarder, Drop Shadow, Extrud, Outline, 
(Notation for GVG 1000) in the Borderline section. 

The button will flash while depressed and the mixer is still 
operational should you need to cut a different camera to line 
while setting up your next shot. This is actually a share. 
When the depressed button light is out the mixer is active 
and when it is lit the Robot Camera is active. I put some code 
together so I could experiment with this and the results were 
encouraging. 


KEY , Grass Valley Group 


DELEGATION 


AUTO TRANSITION RATE 
KEY 1 AUTO TRANS 
KEY 2 DSK MIX 


DSK FADE TO BLACK 
niin FRAMES 


SELECT ENABLE SELECT 


from] 


The Robot Camera selector panel 
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‘Analog' is a subroutine to read the value of the positioner. 
Latches is a routine to update the GVG read only lamp latches 
from the soft copy we keep in memory so we can read the 
status of the latches. If we update these soft copies, we use 
latches sub-routine to sync up the GVG lamps. The software 
numbers control the speed and direction of this Tilt and Pan 
servo. I have added a lot comments to explain each line of 
the code. 

panJ: 

‘you have pressed one of four buttons to get here 

if B=5 and e = 253 then let u=u+2 ‘border on 
if B=5 and e = 251 then let u=u+64 ‘shadow on 
if B=7 and e = 254 then let u=u+16 ‘Extrude on "“ 
if B=7 and e = 253 then let u=u+4 ‘outline on 
gosub latches ' update the read only lamp latches 


‘Border " 
‘shadow " 


if(uand2) <> O then let xx =0 
if (u and 64) <> 0 then let xx = 4 
If (uand 16) <> 0 then let xx = 8 ‘extrude " 
if (uand4) <> O then let xx = 12 ‘outline " 

" select the Robot camera you want to move 

let x=joystickv ‘vertical Joystick 

" routine to make yy is the 


gosub analog 
selected knob value from the A to D 


if yy>182 goto fastv 
values from the A to D 

if yy<133 goto fastv 
position 

if yy< 154 let tilt=tilt -2 
if yy> 162 let tilt=tilt +2 
fastv: 

movement 

if yy> 182 let tilt=tilt+15 
if Y¥< 133° let tilt=tilt-15 
if tilt>500 let tilt=500 

if tilt<1 let tilt=1 
PCA9685.PWM xx,510-tilt 


"Make sense of the odd Joystick 
‘let x=Analog device, read Y 


tilt down 
tilt up 
‘select fast joystick 


‘end stop 
‘end stop 
‘pan command 'pan 
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command to module at i2c 40hex 
let x=joystickh ‘horizontal Joystick 
gosub analog ‘let x=Analog device, read Y 
position 
if yy>122 goto fasth 
if yy<73 goto fasth 
if yy >=100 let pann=pann+2_ ‘slow speed 
if yy <=96 let pann=pann-2_ 'slow Speed 
fasth: ‘select fast joystick movement 
if yy> 122 let pann=pann+15 __ 'fast speed 
if yy< 73 let pann=pann-15 _— ‘fast speed 
‘end stop 
‘end stop 
‘pan command to module 


if pann>500 let pann=500 


if pann<1_—_—i let pann=1 
PCA9685.PWM xx+1,500-pann 
at i2c 40hex 

‘turn lights off so button will flash when it goes to panJ again 
if(uand2) <> 0 then let u=u-2 ‘boarder turn off 
if (u and 64) <> 0O then let u=u-64 ‘shadow turn off 
If (uand16) <> O then let u=u-16 ‘extrude turn of 
if(uand4) <> 0 then let u=u-4 ‘outline turn off 
gosub latches 

return 


The problem with a single variable for both Tilt and Pan is 
that when you change to another Robot Camera these 
positions are transferred, just the same as using the pots, 
and the Robot Camera will jump to the stored positions. 
Using the positioner opens the door to a solution to the 
problem of carrying previous setting to the next selected 
camera. We do this by assigning two memory stores to each 
camera selector, one for tilt and one for pan. Positioner 
movements then update this store from its parked position 
which will be the position each camera was left in. 


This then escalates the number of variables to eight, four Tilt 
and four Pan. Two pairs for each of the four Robot Cameras. I 
have declared the eight memories in software as rcmem 1 to 
8 (short for Robot Camera Memory) the tilt and positions are 
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stored in these variables. 

panJ: 

‘you have pressed one of four buttons to get here 

if B=5 and e = 253 then let u=u+2 ‘Border on 
if B=5 and e = 251 then let u=u+64 ‘shadow on 
if B=7 and e = 254 then let u=u+16 ‘Extrude on 
if B=7 and e = 253 then let u=u+4 ‘outline on 
gosub latches " update the read only lamp latches 


‘Border " 
‘shadow " 
‘extrude " 
‘outline " 


if(uand2) <> O then let xx =0 

if (u and 64) <> 0O then let xx = 4 
If (uand 16) <> O then let xx = 8 
if(uand4) <> O then let xx = 12 
" select the Robot camera you want to move 


if xx=0 then let tilt = rcemem1 
recalled 
if xx=4 then let tilt = rcmem2 
recalled 
if xx=8 then let tilt = rcmem3 
recalled 
if xx=12 then let tilt = rcmem4 
recalled 


' tilt position of camera 1 
" tilt position of camera 2 
' tilt position of camera 3 


' tilt position of camera 4 


let x=joystickv 
gosub analog 
selected knob value from the A to D 


‘vertical Joystick 
" routine to make yy is the 


if yy>182 goto fastv " Make sense of the odd 
Joystick values from the A to D 

if yy<133 goto fastv ‘let x=Analog device, read Y 
position 

if yy< 154 let tilt=tilt -2 = ‘tilt down 

if yy> 162 let tilt=tilt +2 ‘tilt up 

fastv: ‘select fast joystick movement 
if yy> 182 let tilt=tilt+15 
if YY¥< 133 let tilt=tilt-15 
if tilt>500 let tilt=500 

if tilt<1 let tilt=1 


‘end stop 
‘end stop 
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if xx=0 then let rcmem1 =tilt 
stored 

if xx=4 then let rcmem2 =tilt 
stored 

if xx=8 then let rcmem3 =tilt 
stored 

if xx=12 then let rcmem4 =tilt ‘tilt position of camera 4 
stored 


'tilt position of camera 1 
'tilt position of camera 2 


'tilt position of camera 3 


PCA9685.PWM xx,510-tilt ‘pan command 'pan 
command to module at i2c 40hex 


if xx=0 then let pann = rcmem5 
1 recalled 
if xx=4 then let pann = rcmem6 
2 recalled 
if xx=8 then let pann = rcmem7 
3 recalled 
if xx=12 then let pann = rcmem8 
4 recalled 


"pan position of camera 
"pan position of camera 
"pan position of camera 


"pan position of camera 


let x=joystickh 
gosub analog 
position 

if yy>122 goto fasth 
if yy<73 goto fasth 
if yy >=100 let pann=pann+2 _ 'slow speed 

if yy <=96 let pann=pann-2_ ‘slow Speed 

fasth: ‘select fast joystick movement 
if yy> 122 let pann=pann+15 _— ‘fast speed 

if yy< 73 let pann=pann-15 _ ‘fast speed 

if pann>500 let pann=500 ‘end stop 

if pann<1__—ilet pann=1 ‘end stop 


‘horizontal Joystick 
‘let x=Analog device, read Y 


if xx=0 then let rcmem5 =pann ‘pan position of camera 1 
stored 
if xx=4 then let rcmem6 =pann ‘pan position of camera 2 
stored 
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if xx=8 then let rcmem7 =pann 
stored 

if xx=12 then let rcmem8 =pann_'pan position of camera 4 
stored 


‘pan position of camera 3 


PCA9685.PWM xx+1,500-pann ‘pan command to module 


at i2c 40hex 


‘turn lights off so button will flash when it goes to panJ again 


‘border turn off 
‘shadow turn off 
‘extrude turn of 

‘outline turn off 


if(uand2) <> 0O then let u=u-2 
if (u and 64) <> 0O then let u=u-64 
If (uand 16) <> O then let u=u-16 
if(uand 4) <> 0O then let u=u-4 
gosub latches 

return 


Adding the stores makes the software a little more complex 
and because it is a velocity servo, the panel does not know if 
the camera has reached the end of its travel, so I have added 
end stops to the software so the numbers limit at 510 and 2. 
So when you move the positioner in the other direction it will 
have to decrease this number to within the required range 
before it can move the camera which is a delay we can well 
do without. 


The two speeds are commented in the software so you can 
experiment with your own positioner. I have set them at 2 
and 15, but should your positioner have different ballistics to 
mine you might want to change them. Your feedback is 
always welcome. I will add this Positioner control to GVG 17 
software release. 


The first batch of MK2 PCBs has also arrived in the UK and 
Mike has been busy populating a board and has sent me part 
of the batch so I can do the same and distribute them to 
those of you who are part of our beta testing circle. We have 
a couple of spares so if you have a panel and want to join the 
beta testing group let me know. 
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We are charging £5 per PCB+ postage to cover the 
development of the MK1 PCB and the first batch of the MK2 
PCB’s that went astray. This is not a buy one and keep it for a 
rainy day, it is a buy it, build it, test it and feed back the 
problems (if there are any). Please do not buy one if you are 
not able to populate, install, and program it into a panel ona 
reasonable timescale. We only have a small batch of PCBs for 
this beta test and they need to go to people with the skill and 
drive to put them to good use. 


Mike has also put together and extensive help file on the 
construction and installation of the improved module. Both 
the new help file and the GVG 17 software will be on the 
download site early in the new year, if not sooner. Any other 
requests for features you would like to see added to this 
project please send them to editor@cq-datv.mobi. 

Please limit these requests to the present hardware. Grass 
Valley will not be adding to their panel and I doubt Mike has 
the appetite for a MK3 PCB. 


(Editor note - The standard SG90 servo can be damaged if 
you overdrive the position, they do not have any ‘end stops', 
the motor is forced into a high current stall condition and can 
overheat. The nylon gears can also be stripped.) 


This is your free ATV magazine. 
Please consider contributing an article! 


WELL READ, THE WORLD, OVER 


ees CQ)-DATV ces 
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70cm Vestigial Sideband TV Transmitter By 2007, I decided to do a major redesign of our Boulder ATV 
repeater. I felt there must be a better way to come up with a 


Written by Jim Andrews, KH6HTV quality VUSB-TV transmitter than starting with an AM 
Reproduced from Boulder Amateur Television Club TV transmitter. I knew the cable TV folks used VUSB so, it was 
Repeater's REPEATER December, 2020 an obvious step to adopt a cable TV, VUSB modulator to 
generate a truly clean TV spectrum that occupied only 6 MHz 
I used to build and sell analog TV transmitters, prior to the of bandwidth. I thus purchased a CATV modulator from 
current digital TV craze. I recently got an order from a ham in Macom and proceeded to design an RF linear power amplifier 
New York for one of my model 70-10 analog TV transmitters. to boost the 0dBm level available from the modulator. The 
It was the first one I have sold since 2014. After building it, I amplifier I came up with used a Toshiba S-AU4 brick module 
thought it might be of interest to readers of this ATV as the final amplifier. With this module, I was able to achieve 
newsletter. a linear 10 watts (PEP), NTSC output. However, the S-AU4 
only had 20dB gain. To achieve +40dBm output required 
Back in my pre digital TV days dating from the mid 70s, I +20dBm of rf drive power. This was 20dB greater than what 
have designed and built several TV transmitters. The first was coming out of the modulator. As the driver amplifier, I 
were AM-TV. But, early on here in Boulder, Colorado, we then settled upon a very linear amplifier from RFHIC which 
realized the importance of spectrum conservation and the was designed for use as a cable TV line amplifier. It was an 
need to confine our TV spectrums to the FCC standard RFC-041 which had 20dB of gain, and capable of +30dBm 
channel width of 6 MHz. The AM-TV transmitters easily output. 
consumed 20 MHz of bandwidth. This meant adopting the 
commercial broadcast system of using Vestigial Upper Side- This VUSB-TV transmitter was then installed in our ATV 
Band (VUSB). In the 1990s, we accomplished this by using 6 repeater. I then built about a dozen more of them for other 
MHz channel filters made by Spectrum International on the Boulder ATV hams. In 2011, I wrote a paper for QST 
output of our AM-TV transmitters to filter off the unwanted advocating VUSB-TV vs. AM-TV and the concept of using a 
lower sideband. CATV modulator along with a linear rf power amplifier. The 


paper was finally published in the Feb. 2013 issue of QST. The 
QST article also included the schematic diagram of my rf 
linear amplifier using the S-AU4 brick module. Unfortunately, 
by the time the QST article finally appeared in print, Toshiba 
had discontinued the S-AU4. 
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In 2011, as I started experimenting with DATV, I realized I 

needed a more linear amplifier than was possible with the S- 

AU4. I thus switched from using bipolar transistors to 

MOSFETs. I soon developed several 70cm linear amplifiers Rear Panel 
using MOSFET modules with various RF output powers. The 

most significant were my models 70-7 and 70-9 which were 

capable of producing linear 10 Watts and 25 Watts (PEP) in 

analog, NTSC, VUSB-TV service. 


The next obvious step was to incorporate a CATV modulator 
with the 70-7 amplifier. The result was my model 70-10 
developed in the spring of 2012. This time, I decided to 
package it in a much more attractive (but considerably more 
expensive) enclosure. I selected the Hammond model 1402F 
clam shell enclosure. I researched several CATV modulators 
from various companies and decided the best one was the 
model MPCMA from Pico-Macom. I then mounted it into the 
front panel of the clam shell enclosure. I installed my model 
70-7, 10 watt amplifier on the rear panel. Other features I 
added included adjustable RF power levels of 1 W, 3 W & 10 
W. This was accomplished by adjusting the bias voltage on 
the 1st MOSFET gate in the power module. Another feature I Rear panel with 
added was a VOX circuit. In this case VOX stands for Video the 70-7, 10 
Operated Xmit. Also as part of the VOX circuit was a video Watt amplifier 
buffer amplifier to provide a video output which could be 
viewed on a monitor. I discussed this VOX circuit in the 
previous newsletter. (Dec. 2020, issue # 64 pp. 6-7). The 
block diagram, schematic of the 70-10 is shown below along 
with photos of the interior. 


Top View with 
cover removed and 
rear panel laid flat 


Left: Front panel 


Right: VOX pc board (left), 
+5V switcher (center), 10.8V 
regulator and front panel 
controls 
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KH6HTY YIDEO 


ee A Model 70-18 VUSB TV Transmitter 
7@-1GAD INSTRUCTION MANUAL SCHEMATIC DIAGRAM 


eet 7 7 -eeHe 
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Model 70-10 RF Spectrum when tested with NTSC color bars. 
10dB/div & 2MHz/div. The center spike is the video carrier. 
The spike 4.5MHz above the video carrier is the sound sub- 
Carrier. 
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The spike 3.58MHz above the video carrier is the color sub 
carrier. The mirror image spikes below the video carrier are 
the undesired lower sideband -CSC & -SSC. They are the 
result of amplifier non-linearities which cause regrowth of the 
lower sideband. The rf drive was adjusted to limit them to 
-20dB below the upper sideband +SSC & +CSC. At this level 
of rf drive, the rf output power was +40dBm (i.e. 10 watts). 
This is the Peak Envelope Power (PEP) as measured on the TV 
signal sync tips. 


ay MiniTiouner-Express ™ 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer | 


Available at DATV-Express.com 


* Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
* Smaller than a stack of 2 decks of cards (picture above is full size) 

* Two independent simultaneous RF inputs with internal preamps 

* High sensitivity -100dBm @1288MHz — at 1/2 FEC 

* Fully assembled/tested in aluminum enclosure 

* Covers 144-2420MHz (ideal for Space Station DATV reception) 

* Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

+ Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 

* Real time signal modulation constellation & dBm signal strength display 

* Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 
BD NEMTIOUN 8s - Recerven/Anatner DVB 5/52 144 Urte to 2650 Mitr - Semen €iS b/s - fer MeriTiounen/MieiTcuner-Pre 
ai (Tene are NIM - Sertt FTS-4334L 
mus! MiniTioune™®] 4) a0 ro: 
moro20e f 
Frequency (kHz) Sean 
Freq set 1268004 hie 


— 7 = 
ue | rec wa 
.| y 


e | = 
Oconiee Osh Out AF Pw -saBm SM MER 2348 Constotiosions ples ment HORE 
(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal ii 


at WA8RMC QTH 15 miles away). 


BATC Video Source Construction Details 


Written by Dave Crump G8GKQ 


I have just finished boxing up my BATC Video Source as 
described in CQ-TV 270 (currently only available to BATC 
members). 


This is one of the many projects that the BATC is driving at 
the moment: from beginners’ projects like this, to future 
single-board multi-stream DATV receivers, and research into 
home-build DVB-T for possible use on 50 MHz. 


The card selection button and camera switch were mounted 

in the body of the box, with the camera module looking out of 
a hole in the "bottom". I used a salvaged flying lead to bring 
power in from a 2.1 mm barrel connector and take video out 
to a BNC socket. I tapped a think piece of thick aluminium for 
the tripod thread and fixed this to the end of the box, and 
added stick-on rubber feet to the lid so that the unit does not 
scratch the bench when used off a tripod. 


Source: /https://tinyurl.com/yxtwartp 


= 
I used a second-hand Eddystone Die Cast Box type 7969 (the —_ DA 
smallest in their range) measuring externally 92x28x32mm. I 


fixed a 7805 regulator to the lid, and mounted the Raspberry Also available to read on ISSUU 


Pi Zero above it on spacers. This enables easy access to https://issuu.com/cq-datv/docs 
change the SD Card. 
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Facebook, your antisocial friend? 


Complied by Ian Pawson G8IQU 


As UK breaks away from Europe, Facebook tells Brits: 
You'll all be Californians soon. 


Boris can’t manage a US trade deal, so the antisocial media 
giant has done it for him 


As Brits wake up to Brexit next month, most will no longer 
find themselves stuck on an island in the Atlantic but 
ensconced in sunny California, courtesy of Facebook. 

The social media giant has decided that, legally speaking, it 
makes much more sense for UK residents to stop officially 
residing in Europe and will pile all British Facebook souls onto 
a boat and ship ‘em to the Golden State, as it has with others 
in the world. 


Why? Privacy, of course. European citizens are covered by the 
General Data Protection Regulation (GDPR), which prevents 
Facebook from gathering and selling their personal 
information without explicit permission. But Facebook loves 
selling people’s personal data — so much in fact it has built 
the entire company’s business model around it. And so, you 
leave Europe, you end up in California. 


Of course California has its own privacy laws these days that 
are much stronger than the rest of the US, however, until 
CEO Mark Zuckerberg is ready to leave his many houses in 
the state, Golden State laws will do. Besides, Facebook is 
among those tech giants pushing for federal privacy 
legislation that will undercut California’s so, you know, you 
may not have to worry for long about the tricky business of 
approving the sale of your most personal details to random 
advertisers. 
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“Like other companies, Facebook has had to make changes to 
respond to Brexit and will be transferring legal responsibilities 
and obligations for UK users from Facebook Ireland to 
Facebook Inc, there will be no change to the privacy controls 
or the services Facebook offers to people in the UK, and the 
protections of UK GDPR will also apply.” 

You probably didn’t miss the “like other companies” part right 
up front. That’s because Google - that other privacy-loving 
mega-corporation — has already decided that it’s best for 
Brits to be legally flown over the Atlantic come January 1, 
2021. 


And the “UK GDPR” part? Well, let’s see just how G and P that 
is once Britain tries to get a bilateral trade agreement with 
America and has to start putting things on the table. 

Even if you don’t get to physically escape the British winter 
for sunnier climes, there is another plus to this move: 
everything you say and do with either Google or Facebook 
will become subject to US spying laws. So if you were worried 
that the NSA or FBI didn’t know enough about you, worry no 
more, you'll be best friends. Well, so long as you don’t do 
anything they don’t approve of. 


While Europe continues to struggle to figure out how to 
reform the transatlantic data sharing agreement Privacy 
Shield that was struck down not once but twice by the 
European Court of Justice, the UK won’t have to worry: the 
US Cloud Act is already there. 


If in the rare likelihood that you don’t like the idea of 
Facebook shifting your legal rights around the world 
according to the lowest possible privacy protections, however, 
don’t worry: Facebook is a big believer in choice. 


And so you will get to choose: use Facebook, WhatsApp 
and Instagram and have your data pored over and 
sold, or elect not to follow social media giant’s decision 
by, um, never using those services again. 


Page 21 


Say it once, say it all: thank you Santa Zuck! 
Source: /https://tinyurl.com/ybx76qgm 


Facebook runs full-page newspaper ads to attack iOS 
14 privacy changes 


Facebook is using full-page newspaper ads to criticize an 
upcoming Apple policy that will give iPhone and iPad 
customer the choice over whether advertisers can track 
them. The company claims in its advertisement that it’s 
“standing up to Apple for small businesses everywhere.” If 
the policy change goes ahead, it argues, these sorts of 
companies will be unable to find and target customers with 
personalised ads. If they can’t do that, their sales will 
plummet, “adding to the many challenges they face right 
now,” the company argues in the ad, which Bloomberg 
reports will be running in the New York Times, Wall Street 
Journal and Washington Post papers. 


Facebook’s gripe is with a change in iOS 14 that requires 
developers to ask for permission before tracking them. 
“Tracking refers to the act of linking user or device data 
collected from your app with user or device data collected 
from other companies’ apps, websites, or offline properties 
for targeted advertising or advertising measurement 
purposes,” the company explains in a developer-focused 
support page. It was announced in June and originally meant 
to roll out with the launch of iOS 14 in the fall. Two months 
later, Facebook warned in a blog post that the change would 
“hurt many of our developers and publishers at an already 
difficult time.” 


In September, Apple decided to push the policy change to 
next year. The company then attacked Facebook in a letter 
sent to several human rights and privacy organizations. 
“Facebook executives have made clear their intent is to 
collect as much data as possible across both first and third 
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party products to develop and monetize detailed profiles of 
their users, and this disregard for user privacy continues to 
expand to include more of their products,” Apple reportedly 
wrote. Facebook quickly hit back, arguing that Apple was 
using its “dominant market position to self-preference their 
own data collection while making it nearly impossible for their 
competitors to use the same data. They claim it’s about 
privacy, but it’s about profit.” 


For now, Apple still plans to go ahead with the change. 
Source: /https://tinyurl.com/y7dpf6ca 
and there is more.. 


Facebook isn’t done attacking the iOS 14 privacy changes 
Apple is rolling out next year. The social network has taken 
out another full-page newspaper ad slated to run in The Wall 
Street Journal, New York Times and the Washington Post 
today. This time, the company is focusing on how it believes 
the upcoming policy change will impact users everywhere. It 
explains that if small websites, such as cooking blogs, can’t 
make ends meet with ads, creators will be forced to start 
charging subscription or in-app fees. That development will 
make “the internet much more expensive” and reduce “high- 
quality free content,” the ad reads. 


The company, which says it’s “standing up to Apple for small 
businesses everywhere,” took out a full-page ad yesterday to 
argue that small businesses won't be able to find and target 
customers with personalized ads if the iOS 14 changes are 
implemented. In particular, it’s taking issue with the rule that 
would require developers to ask users for permission before 
tracking them. 


Facebook has been critical of the upcoming policy update 
since Apple announced it in June and previously said that it 
would hurt its developers and publishers “at an already 
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difficult time for businesses.” The new privacy policy was 
supposed to roll out with iOS 14, but Apple decided to delay 
its implementation until next year to give developers more 
time to make necessary changes. 


Apple is showing no signs of backing down. Bloomberg 
reported in November that it sent a letter to human rights 
and privacy organizations in response to Facebook’s initial 
criticism, slamming the social network’s practices. “Facebook 
executives have made clear their intent is to collect as much 
data as possible across both first and third party products to 
develop and monetize detailed profiles of their users, and this 
disregard for user privacy continues to expand to include 
more of their products,” it reportedly wrote. It also defended 
the policy change in a new statement sent to MacRumors 
responding to the first ad Facebook ran: 

“We believe that this is a simple matter of standing up for our 
users. Users should know when their data is being collected 
and shared across other apps and websites — and they 
should have the choice to allow that or not. App Tracking 
Transparency in iOS 14 does not require Facebook to change 
its approach to tracking users and creating targeted 
advertising, it simply requires they give users a choice.” 


Normally I am not a fan of Apples 'walled garden’ practices, 
but in this case I fully support their actions! 


You are perhaps wondering what the above has to do with 
ATV? Well the answer is 'not a lot' except that Trevor runs a 
DATV forum on Facebook. 


But I think that people should be aware of the power the big 


tech companies like Facebook wield. By using them, you are 
only increasing their worldwide influence. 
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Apple vs. 
the free 
internet 


Apple plans to roll out a forced software update that 


We're standing 
up to Apple for 
small businesses 
everywhere 


will change the internet as we know it—for the worse 


Take your favorite cooking sites or sports blogs. 
Most are free because they show advertisements. 


Apple's change will limit their ability to run 


personalized ads. To make ends meet, many will have 


At Facebook, small business is at the core of our to start charging you subscription fees or adding more 
business. More than 10 million businesses use our in-app purchases, making the internet much more 
advertising tools each month to find new customers, expensive and reducing high-quality free content 
hire employees and engage with their communities. 
= i : Beyond hurting apps and websites, many in the 
Many in the small business community have shared small business community say this change will be 
devastating for them too, at a time when they face 


enormous challenges. They need to be able to 


concerns about Apple's forced software update, 
which will limit businesses’ ability to run personalized 


yi z effectively roach the people most interested in 
ads and reach their customers effectively. id P 


their products and services to grow. 
Forty-four percent of small to medium businesses Forty-four percent of smail to medium businesses started 
started or increased their usage of personalized ads 
on social media during the pandemic, according toa 
new Deloitte study. Without personalized ads, 
Facebook data shows that the average small business 
advertiser stands to see a cut of over 60% in their 
sales for every dollar they spend. 


or increased their usage of personalized ads on social 
media during the pandemic, according to a new Dotoitte 
study. Without personalized ads, Facebook data shows 
that the average small business advertiser stands to see a 
cut of over 60% in their sales for every dollar they spend. 
Smail businesses deserve to be heard 

We're standing up to Apple for our small business 


While limiting how personalized ads can be used does 
‘2 customers and our communities. 


impact larger companies like us, these changes will be 


devastating to small businesses, adding to the many Get the full story at fb.com/ApplePolicyUpdate 


challenges they face right now. 


Smail businesses deserve to be heard 
We hear your concerns, and we stand with you 


Join us at fb.com/SpeakUpForSmall 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 


Page 23 


Written by Trevor Brown G8CIJS 


In CQ-DATV 85 Jeffrey Borinsky said “Television is far too 
easy. Anyone with a smartphone can shoot footage of high 
technical quality and send it, live or recorded, anywhere in 
the world”. 


Jeffrey goes on to explain the work of the newly formed 
BECG (Broadcast Engineering Conservation Group). We now 
have a professional home for everybody interested in 
conserving broadcast equipment. Before we formed this 
group, broadcast equipment conservation was still happening 
just we were a little less organised and perhaps smaller in 
numbers and certainly less informed of each other’s work. 
Now our numbers, presence, and the work we do grows 
every month, so does our collection of broadcast television 
equipment. 


Back in 1997, Paul Marshall, our group chair, had the 
opportunity to put on a historic engineering exhibit at IBC 
(International Broadcast Convention). This takes place at the 
RAI centre in Amsterdam every September. The exhibition 
started in Brighton using all the hotels along the seafront for 
exhibition space to show all the latest broadcast equipment. 
It was held every two years as there was another exhibition 
held in Montreux every two years interleaving with IBC. IBC 
grew and ran out of space it moved to the Netherlands and 
continued expanding, the venue stopped being every two 
years and became every year and the Montreux exhibition 
ceased. 


The exhibition has crowds in the 50,000 and runs for about 5 
days, with a static exhibition that takes more than two days 
to do justice to a visit and that is excluding the lecture 
programme which runs alongside. There is no other way to 
say it than to describe it as Europe’s premium broadcast TV 
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equipment show, rivalled only by NAB which is in April and in 
Las Vegas. Fortunately, the world is big enough for both 
events and helped by IBC being held in September. 

Paul secured funding from IBC and put a team together to 
build and man a display. We were probably the only team to 
build man and disassemble our own stand. The likes of Sony 
would have a rig team, a de-rig team of techies, a sales team 
to man the stand when the exhibition is open to the public 
and an equipment haulage contractor to get all the kit there 
and back. 


I was fortunate enough to be asked to be part of the team, 
the IBC funding only covered transport accommodation and 
food, so it was a labour of love. We supplied and ran the 

stand for three years 1997, 1998 and 1999 in different 
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locations within the exhibition centre, becoming a more I drew the short straw and drove the truck there and back 


prominent display as our efforts became more appreciated. with a little help from North Seas Ferries and Pauline my wife 

The equipment displays changed, evolved and grew. I have to who supplied the navigation, translation and life support I so 

say it was hard work but satisfying. The interest in our stands often need. At times this was down to getting the sun to 

also grew and grew, we made a lot of friends and I hope shine on the correct side window. I would expect nothing less 

answered a lot of questions about the kit that many of those from someone related to Captain Cook. We did make it 

new to television had never seen before. without incident although we both felt sure that somebody in 
authority was going to appear, stop us and direct us onto a 

The Third year was the most interesting, and our most weighbridge as the truck suspension was permanently on its 

ambitious, we took along a 2” VTR and a Marconi MKVII bump stops. 

camera channel. The kit filled a 3-ton tail lift truck that we 

hired. I am sure we overloaded the truck and certainly the We arrived and unloaded, the scary bit was when we pushed 

tail gate refused to lift the 2” Quadruplex VTR which weighs the VT onto the tail lift, (it’s on wheels) and either the truck 

in at just under %4 of a ton. Once you know where the tail lift reared up or the tail gate drooped, or both I’m not sure, but 

adjustments are which were deliberately set on the punitive the truck assumed something other than a level playing field 

side, everything becomes possible. providing a definite advantage to the pushers and a huge 


disadvantage to me the only member of the braking team. 


Marconi MKVII camera The RAI centre 
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Run VT' credit 'IBC Daily 


The VTR machine in its working life is used to responding to 
the command “Run VT”, for once it took it literally and really 
did run, it was alarming, I feared for my life playing King 
Canute trying to hold back the machine, which was heading 
for the tail gate exit, and using me as a landing pad. It 
stopped and I was thankful not to have TR7O crush injuries 
on any ensuing medical paperwork. The tail lift brought it 
down to ground (this was never in doubt it was the reverse 
direction we worried about). We were able to push it along 
the corridors to our stand, it raised quite a stir as it travelled 
past the stands along the way. 


Our stand that year was just outside the main exhibition bar, 
what a place for a stand, you were guaranteed the foot fall of 
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foot falls by the superb location, but perhaps just the odd jibe 
about cutting edge technology from those leaving the bar. 
They should have seen the Iconoscope camera we took the 
previous year even I was not around when they were the 
main source of studio pictures. The late Grant Dixon also 
came to join us and brought his 30 line mechanically scanned 
TV. Now the revellers in the bar really did think they were in a 
time warp. 


I will not say the exhibition went without a hitch there were 
several, the first being compressed air which Quadruplex 
machines require for the head wheel air bearing, and on 
some versions tape guides too. 


II 


AVE Vy gery 
MECHANICAL 
TELEVIsiony 


The Late Great Grant Dixon and myself. Far Right 
Mechanical TV with 30-line disc 
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The machines are equipped with an internal compressor, but 
the noise these generate can successfully compete with a 
small jack hammer. We took along an external compressor 
and a long pipe, so we could put the compressor behind the 
exhibition wall in the indoor carpark and connect the two, 
passing the pipe through via a small air grate. External air is 
common on these machines, the internal compressor only 
kicks in during an emergency. The external flexible pipe work, 
connecting the machine and compressor is normally very 
substantial. We tried to make do with garden hosepipe, this 
got warm particularly at the compressor end where there 
were some diameter changes in the mechanical fit. The pipe 
would then soften and part company with the compressor. 
Simple fix, cut the deformed end off and refit, yes the pipe 
got shorter by the day by about 12” but the mathematics 
were on our side the hose was long enough, but the 
geography certainly was not, to get to the other side of the 


The Stand up and running 
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wall was a 20min round trip including stairs escalators and 
several corridors, SO we drew up a Short straw list to take 
turns to trim and refit the pipe end every 3 hours. 


The technology held together, the RCA TR7OB is built of 
germanium transistors which are renowned for having a finite 
life, one or two did choose this visit to Amsterdam to expire, 
but between them and the hosepipe trimming I suspect we 
ran the machine on demand for all the exhibition without any 
serious down time. This included some considerable 
overheating from the unseasonable warm weather. Jill and 
Pauline went shopping for a fan and returned with something 
that could only be equalled by a small hovercraft. It worked 
and I suspect it has now become a permanent resident in the 
BECG equipment store. 


On my return from an air hose refit I found quite a gathering 
of people and questions being fended by the team. 


TR 70 up and running at IBC 1999 
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One was from an ex colleague who identified the machine as 
ex YTV, by the unique black pushbutton just above the 
module bay, no its not in the manual and it’s exact function is 
a secret known only to members of YTV VTR department and 
must remain that way. 


YTV disposed of Six TR70 machines, one TR50 and one TR61. 
One TR7OB is part of the BECG collection, one went to the 
Bradford Museum and the TR50 went to Becketts University. 
The TR61 ex OB’s is also whereabout's unknown. I have no 
idea where all the other machines went to, or if they still 
exist. 


Everything changed in the 80’s when the company re 
equipped with helical scan machines, which were cheap and 
purported to be reliable. 


The Quads cost 70k in their 60’s heyday (by comparison a 
semi-detached house in Leeds would cost 3 to £4k.) The 
heads last around 300 to 500 hours before an expensive 
rework (often around £2k), to run one of these machines, it 
needs to seriously earn its keep. I think we used up two 
spare heads during the exhibition ( VTR machines should only 
be run in a clean air area and this location was anything but). 


My thanks to the team it was hard work, both the 
transporting of the equipment there and back, the setting up 
and on-site running repairs which were frequent, but nothing 
that was unsurmountable. 


There was considerable interest in both the camera and the 


VTR, it is a pity we did not have the BECG up and running 
then we would have recruited a lot of members. 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Coming up in CQ-DATV 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


mal 
CQ-DATV is published on the last day of the month. The cut- 


off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 


az 


‘LEAD ME NOT INTO 
TEMPTATION. 
OH WHO AMI 

KIDDING, FOLLOW 

ME, TKNOW A CQ:DATI 

SHORTCUT 
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Editorial 


Welcome to issue 92 of our electronic ATV magazine. 


Firstly, there were some complaints about the cover of issue 
91. It was meant to be humorous and show that a priceless 
magazine such as CQ-DATV had no borders when it came to 
distribution through-out Europe and the rest of the world. 
Obviously it didn't tickle the funny bone of some. Sorry if you 
were offended. 


The BATC magazine is also available in electronic format, 
introduced by Ian some time ago and the idea of receiving an 
ATV magazine electronically just grew every year and by the 
time Trevor parted company they were well into the 90%+. 


This month’s cover is a photo by Luigi D'Arcangelo IZ7PDX. 
The cropped version does not do the sunset justice, so we 
have reproduced the full uncropped picture inside, our thanks 
Luigi. 


We did trial the cover on a public forum (our Facebook) and 
everyone is happy with this cover as it attracted only positive 
comments, as did our magazine in general. Thanks for all the 
support. 


The old adage of never judge a book by its cover may 
actually be true. If you are ever unhappy with CQ-DATV then 
please let the team know at editor@cq-datv.mobi unless you 
really are "disgusted of Tunbridge Wells" then the junk mail 
filters might be a problem. 


In this issue, starting with the news and the fact that Adobe 
Flash is now no more, I think we all knew that was on the 
cards and an on-screen Spectrum analyser, which takes 
Trevor back to a video he filmed several years back, to view it 
on YouTube, follow the link in the news article. 
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John Gebuhr, WBOCMC, describes a cheap ATV amp for 420- 
450 MHz. 


D'Arcangelo IZ7PDX explains how to make Pluto into an DATV 
repeater, proving he does not just take excellent pictures but 
is a dab hand with the coding. 


There are two articles written by Jim Andrews, KH6HTV, one 
on measuring the RF power of DATV transmissions and 
another regarding testing of 5.8GHz antennas. 


Lucien Serrano, F1TE is looking at the new Minitiouner which 
has had a makeover. This new version will still support the 
much-loved Jean-Pierre F6DZP software. 


If none have you have ever thought about receiving DATV 
then the QO-100 satellite is an excellent place to start and 
Lucien has also put together an excellent article on this that 
is really well thought out and uses the new Minitiouner-S. 


Daniel Romila, VE7LCG is looking at software drivers for 
RTL8232 based SDR dongles, how do they fit so much in such 
a small space? They have limitations as Daniel points out, 
they are only 8-bits, that’s still a lot of TV picture even in the 
days of 4K TV. 


Trevor has produced another version of the GVG panel, 
several PCB’s are being beta tested by our readers, but it is 
too early for feedback so he has added some lines to the 
programmes to help with diagnosing any problems. He has 
populated and tested the new MK2 PCB with his own mixer, 
but that's going to be next month’s report. 


Giorgio de Luca IU3IOU has spent a day in the mountains 
with what he describes as old mode ATV. Looks pretty smart 
kit to us Giorgio. 


From the Vault is the story behind the ATV handbook. 
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Yes there is a copy in the qian and yes it goes back to 
1980, but it is From the Vault and we are allowed to be time 
lords in this section. 


We don’t run a forum, but everyone is welcome to add 
comments to our Facebook page and Rudi, our Slovenian 
supporter, reminded us via email of the quote from President 
Kennedy "ask not what”....sorry it’s too embarrassing to put 
any more. Thanks Rudi, we’ve never been compared with 
anyone like that before, the teams still blushing. 
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Cover picture: 


et uncropped original 


at 


Photo by Luigi D'Arcangelo 


— eter ck 


The CQ-DATV Production team 


~—. QO100 Under the Snow and left, the 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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News and World Round-up 


A flash in the pan? 


Adobe has finally and formally killed Flash. 

The Photoshop giant promised Flash would die on January 12, 
2021. Thanks to the International Date Line, The Register’s 
Asia-Pacific bureau, like other parts of the world, are already 
living in a Sweet, Sweet post-Flash future, and can report that 
if you try to access content in Adobe's Flash Player in this 
cyber-utopia, you'll see the following: Flash death notice 


The Flash Death Notice 
This link: 


https://www.adobe.com/uk/products/flashplayer/end-of- 
life.html 


leads to Adobe’s Flash Player EOL General Information Page 
where netizens are advised to uninstall Flash and fire it into 
the heart of the Sun (we're paraphrasing Adobe, here.) 
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That page repeats Adobe’s assertions that the likes of HTML5, 
WebGL, and WebAssembly “have continually matured over 
the years and serve as viable alternatives for Flash content.” 
Throw in the fact that “major browser vendors are integrating 
these open standards into their browsers and deprecating 
most other plugins (like Flash Player),” and Adobe is content 
to let Flash become an ex-plugin. 


Adobe’s page also explains why you'll see the Flash Death 
Notice depicted above, rather than Flash content: 


Since Adobe is no longer supporting Flash Player after the 
EOL Date, Adobe will block Flash content from running in 
Flash Player beginning January 12, 2021 to help secure users 
systems. Flash Player may remain on the user’s system 
unless the user uninstalls it. 


y 


More specifically, what's happened is that Adobe put a logic 
bomb into its Flash software some releases ago that activates 
on January 12 2021, and causes the code to refuse to render 
any more content from that date. Adobe has also removed 
previous versions from its site, and "strongly recommends all 
users immediately uninstall Flash Player to help protect their 
systems." 


Thus ends Flash, which started life in 1993 as a vector 
drawing product named SmartSketch, from long-dead 
company FutureWave Software. FutureWave turned 
SmartSketch into an animation tool called FutureSplash 
Animator. FutureWave was acquired by Macromedia in 1996, 
occasioning a name change to Macromedia Flash 1.0. 


Macromedia started to distribute the Flash plugin for the web 
browsers of the mid-1990s, and it took off as publishers and 
users alike looked for content that offered more interactivity 
than was possible with early versions of HTML. By the early 
2000s, Flash was all-but-required to experience the modern 
web of the day. 
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In 2005, Adobe, which by then had well and truly figured out 
that online content was going to be rather bigger than 
desktop publishing, acquired Macromedia in part to get its 
hands on Flash. 


Doing so helped Adobe to cement its role as the de facto 
standard for creative tools. But Adobe also got an increasing 
security burden because Flash was not well built. Hackers 
noticed the plugin was the Swiss cheese of computer security 
— full of holes —- and exploited the software mercilessly to 
infect victims around the planet with malware. 


After years of assaults, and the rise of alternatives, Adobe 
announced the demise of Flash in July 2017, saying support 
will be dropped on December 31, 2020. 


Browser-makers agreed to expunge Flash, and from 2020 
onward warned users that running Flash was a very bad idea 
and would not run it by default. Those users, by and large, 
cannot now access Flash content. 


Farewell, Flash. You were mostly fun while you lasted. 


Spectrum Analyser made easy. 


In 1982 Satellite TV enthusiast Steve Birkill demonstrated his 
C-Band and Ku-Band satellite TV equipment in, seven years 
after his pioneering reception of the Indian TV 'SITE' 
experimental broadcasts from the ATS-6 satellite. The video 
is still on the internet it was filmed by Trevor and edited by 
Mike Pearson. Sorry about the picture quality we used what 
we had at the time a Betamax home video camcorder. You 
can see the video at https://tinyurl.com/y28s98a3 
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1982 might not qualify for the news section of CQ-DATV but if 
you notice about the middle of the video Steve uses a 
monitor to produce a spectrum analyser display down the 
left-hand side of the screen. 
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This has been revisited by Valter Casagrande who has put 
together a similar unit this time with the display down the 
righthand side of the screen. It’s always good to see old idea 
revisited and Valter has called his self-contained unit a 
Spettrosat. The unit uses a SF 1237B MK2 tuner. 


Valter is hoping to make these units available for 40 euros 
excluding post and packaging depending on where you live 
this will probably be around 10 euros. The look extremely 
useful Valter perhaps some pots to expand the display and a 
character generator overlay to show calibration might be the 
icing on the cake but please keep all our readers informed. 


Luigi D'Arcangelo Iz7pdx 
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Today I tried to simulate a scenario in which to 
simultaneously broadcast on the QO100 and at the same 
time 3 other signals received live from the QO100 
transponder using, 3 separate physical receivers, RXO 
Minitioune, Pro V2, RX1 RTL2 832u and RX2 RTL2 832u both 
controlled by DVB-S2 Demode GUI software. 


From this test I was able to see what the operational 
difficulties and the merits of the configurations are. OBS 
(Open Broadcast Software) uses the plug in VLC video 
sources to embed the TS stream broadcast by DVB-S2 demod 
GUI directly into the screen. it's necessary to launch two 
instances of the GUI and configure the two UDP addresses 
differently, for example 127.0.0.1:8888 and 127.0.0.2:8888 
separately selecting the two receivers.... At the beginning of 
the transmission. I deliberately left in ’’ program ’’ beyond 
the video”, even the audio with the 3 signals I received it 
highlighted the latency, due to the processing of the CPU 
(intel i 7). Halfway through the video I started transmission 
on the QO100 of my so composed signal. To configure 
interfaces properly it's essential to have a lot of space on 
your desktop, minimum 2 HD monitors, recommended 3 4 K 
monitors... Thank you all I hope this tutorial will inspire into 
DATV testing. Please don't hesitate to contact me for more 
info or there is anything I have omitted. 73 de IZ 7PDX Luigi. 
https://tinyurl.com/y4ja8vj9 


Pluto DATV ISOGRB Patch v1. 3 installation and 
verification 


This new patch allows you to easily create a DATV repeater 
with the Octagon SF-8008 decoder (using 23 cm input 
frequency) and when there is no input signal, the Pluto 
automatically switches to a perpetual beacon (via audio video 
loop), reporting the presence of the repeater. 


Those who aren't interested in making a repeater can use the 
Pluto as a DATV beacon, (follow the simple directions on the 
dashboard screen). 


I recorded a beacon video with OBS Studio software (TS) 
using the following parameters: 1080 x1 920p 1000 KS and 
FEC 3/4 (respecting video encoding balances for this setup) 
The file must not exceed 25 MB (mine was 12.6 MB). 


CQ-DATV 92 - February 2021 


Page 6 


Next the TS video is uploaded to Pluto's ’’ Live Beacon ’’ and 
looped on the frequency set between (70 MHz to 6 GHz) in 
my case 1298 MHz (see the screen shot below) 


rm ova 
Power (0.1 dB steps) 6 -0.3dB 

Modulator DATV Rptr / Beacon Enabled 

TS input Link Default input wwwi/beacon.ts 

Callsign (DVB Program Name) IZ7PDX DVB Provider Name ISOGRB_Patch 
PCRIPTS 0 PAT period 0 


Freq-Manual (70 MHz - 6 GHz) 1298 


QO-100 Freq-Channel 
oy Custom 


Pluto TX Freq Offset in MHz (SR ch 


After loading the data, the cable can be disconnected from 
the PC and the beacon will continue to transmit 
independently without the PC. By connecting an external 
power pack and possibly a 5 V power supply, we can 
guarantee continuity of service even in case of a power 
outage, using the battery as a buffer. Any amplification chain 
will have to be fed separately. The beacon has been on air 
since this morning and has never had any problems. great 
job Roberto, 73 de Luigi Iz 7pdx Ham Radio Station. 


annei Up liOWNIINK) 


if error -20kHz put +20kHz (+0.020 -v! |0 


What is ruffle? 
Ruffle is a Flash Player 
emulator written in Rust. 
Ruffle runs natively on all 
modern operating systems 
as a standalone application, 
and on all modern browsers through the use of WebAssembly. 
Leveraging the safety of the modern browser sandbox and 
the memory safety guarantees of Rust, we can confidently 
avoid all the security pitfalls that Flash had a reputation for. 
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Ruffle puts Flash back on the web, where it belongs - 
including iOS and Android! 


Designed to be easy to use and install, users or website 
owners may install the web version of Ruffle and existing 
flash content will "just work", with no extra configuration 
required. Ruffle will detect all existing Flash content on a 
website and automatically "polyfill" it into a Ruffle player, 
allowing seamless and transparent upgrading of websites that 
still rely on Flash content. 


Ruffle is an entirely open source project maintained by 
volunteers. We're all passionate about the preservation of 
internet history, and we were drawn to working on this 
project to help preserve the many websites and plethora of 
content that will no longer be accessible when users can no 
longer run the official Flash Player. If you would like to help 
support this project, we welcome all contributions of any kind 
- even if it's just playing some old games and seeing how well 
they run. 


Releases 


Ruffle is still in active development and we release nightly 
development builds every day, as long as some code 
changed. Whilst we try to keep nightly builds in working 
order, no guarantees can be made. 

Installing the browser extension 

If you visit websites that have Flash content but aren't using 
Ruffle, or you want to ensure you're using the latest and 
greatest version of Ruffle on every website, then our browser 
extension is the perfect thing for you! 

Until our first release, we currently only ship unsigned 
browser extensions. To use these, first download the 
appropriate one for your browser from our releases, and then 
install it manually. 


Source: /https://tinyurl.com/y2r4rmxz 
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Written by John Gebuhr, WBOCMC 


A few weeks ago I acquired a UHF module from a digital 
transmitter that is being retired. It contained 9 amplifier 
boards, each with a 300 watt capability. One drove the other 
8 for a combined output of about 2400 watts. They were 
specced from 470-800 MHz. I wondered if they would work 
down in the Ham band. There were also 5 DC-DC power 
supplies to run them. The boards run on 32 VDC. 
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With minor modifications they do work fine at 434MHz. Each 
board will operate either single ended or dual IO. They have a 
13-14dB gain and run class AB. For ATV I found a static bias 
of Y2 A per device is adequate for good linearity and gain. 
Efficiency is about 25-30%. A 300 watt board modified for 
434 is shown below. This is connected for single ended 
operation. The unused in and out are terminated in 50 ohms 
mounted to the heat sink. The two trimmers (red) are 3-20 
pF caps and optimize the input match. No other mods are 
necessary. 
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Primary power at 240 volts is about 2.5 A at 300 watts CW. I 
used a dual primary transformer to get 240 VAC to rectify. I 
also added the 20 volt winding in series to get 260 AC which 
gives about 355 DC filtered for the converter. A 15 watt PC 
electronics TX with colour bars gives 175 watts on the bird. 


Killing the ped and video it goes to 300+ watts. I will have to 
add a fan to this for longer transmit times since it does get 
pretty warm. Following is briefly what the amp is. 


For a single 150 watt amp and a lot less heat to dissipate, it 
only draws about 9 amps at 150 watts CW, remove the input 
hybrid (HY1)and put a small loop and trimmer shown as the 
150 W mod. Remove C52, the output cap of the unused half 
and add a 25pF at the out 2 terminal. 
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The little circuit in the middle is a 78L05 for biasing the 
gates. It needed a diode to ground from the regulator to get 
the 5.7 volts needed to give about 2A static bias. The input 
cap is, again for matching and will have some effect on sync 
level but it is a set and forget adjustment. The unused side 
should have no gate bias. 


The transmitter that these came out of was a Harris and ran 
on 480 VAC. The rectifier for the module used a “Y” 
connected bridge rectifier and cap to give the 375 volts DC 
for the inverter. The inverter will put out 32 volts with only 
240 DC in but I doubt it would have much current capacity. 
At 350 it will run any of the configurations shown here. 

I’ve got 3 of these 150 watt mods out there now with my 7 
watt ATV transmitters and they do work well. 7 watts seems 
to be a perfect match for the 150 watt mod. 


It’s been fun. 
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A New Minitiouner - Single Channel - 


Minitiouner-S 


Written by Lucien Serrano, F1iTE 
Introduction 
The launch of the QO-100 satellite and its very efficient 


wideband transponder has made greatly popular the amateur 
digital television activity. 


Figure 1 : The Box 


Anticipating this, for four years now, the REF has been 
manufacturing and distributing semi-kits for digital television 
reception. 


In collaboration with the initial designer of the hardware and 
software, Jean-Pierre F6DZP, we made available to the 
community a receiver called “MinitiounerPro”, suffixed “Pro” 
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to differentiate it from the first 
Minitiouner kits distributed by 
our English friends at the BATC. 


The most complete “Pro” receiver 
offers the possibility to have 
simultaneous reception on two 
bands, between 144 and 2450 
MHz 


To date, about 700 Minitiouners 
have been distributed by REF, 
both in France and in Europe, 
viral marketing has done a great 
job. 


The MinitiounerPro is a semi-kit, 
that is to say that the SMD 
technology components, surface 
mounted, are already soldered 
and there are only a few 
through-hole components left to 
be mounted on the board, a few 
LEDs and a connector , this which remains within everyone's 
reach. 


Figure 2: The Kit 


This kit was designed by the REF team which carried out the 
prototypes, the industrial production and its distribution via 
the REF association online store. We have often been asked 
to provide an enclosure, but the low added value of our 
online store on this item compared to availability on the NET 
has prevented us from doing so until now. 


With the objective of providing everyone with the simplest 
possible receiver at the most reasonable price, we have 
adapted the design of the Minitiouner to offer a smaller, 
simpler receiver, with an enclosure, while keeping software 
compatibility with the MinitiounerPro. 
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Of course, some concessions had to be made on functions 
less often used, such as the possibility of external relay 
commands, the output of TS streams in parallel format or 
double reception. 


This gives us a simpler schematic, a smaller PCB, and the 
possibility to use a standard case which will then be provided 
as part of the new kit. 

USB Connection 
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Figure 4: USB 


This function is performed by FTDI 2232H chip which 
provides the USB connection between the PC software, and 
the NIM tuner which delivers the "TS" transport stream : the 
digital stream received and decoded. All commands 
controlling the receiver are transmitted via this bidirectional 
channel. 
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The USB connector is a micro-USB model compatible with 
many cables used on smartphones and other USB 
equipments. This type of connector, is widely used and very 
convenient, despite a potential fragility. A similar connector is 
used on SDR Adalm-Pluto transceivers. 


Figure 5: NIM 


There are two models, horizontally or vertically mounted, of 
this NIM. For this version, we have opted for horizontal 
mounting under the printed circuit, opposite side to the 
components. 


100% compatible with F6DZP's “Minitioune” and “Scan & 
Tioune” software, this new receiver allows everyone to start 
quickly reception from the QO-100 satellite and, of course, 
also direct “terrestrial” reception of amateur DATV, which is 
now supplanting analogue television. Analog television 
technology is abandoned by commercial television, and so 
DATV could only gain usage in the amateur domain, thanks to 
its spectral efficiency. 
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A very high-quality fluid image can be broadcasted in DATV 
over a bandwidth at least twenty times lower than analog 
equivalent. We must salute the superb work of F6DZP in this 
field where for more than 10 years, Jean- Pierre has been 
promoting these technologies in the amateur world. 

This new version is still a semi-kit solution that is offered to 
you. It comes in the form of a printed circuit board made of 
pre-assembled SMD components. The choice of this 
technology allows costs to be reduced by use of professional 
automatic assembly equipment at factory. The only remaining 
task for the user is to solder the LED diodes, to place the NIM 
and to assemble both in the enclosure provided. 


Power Supplies 


Figure 3 : Power supply 
On diagram above, we identify the general power supply 


which will provide the 3.3V voltage necessary for the various 
components. 


This switching power supply the U5 chip has a double filtering 
to produce a voltage free from switching noise. From this 
voltage of 3.3 V, U4 generates 1.1V voltage necessary for the 
tuner “NIM”. The two chips U15 and U215 are used to 
generate the voltages +14 V and +18 V necessary in case of 
use of an LNB on the satellite bands. This allows to select the 
polarization, horizontal or vertical, of the received signal. 


These polarization voltages are controlled by the Minitioune 
software and you must make sure that the voltage is 
correctly programmed at 0 V by the software if you are using 
something else than an LNB connected to the inputs of the 
NIM tuner, and in particular a shorted conventional terrestrial 
antenna. 


Figure 6 : NIM 


The 2X20-pin female connector which receives the NIM is a 
SMD model soldered at factory this time on the printed 
circuit. The NIM is a special model which receives without gap 
from 144 MHz to 2450 MHz. 


Continued next page... 
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Assembly 


The enclosure dimension are: 88 x 38 x 110 mm. Front and 
back panels are supplied non drilled. 
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Figure 7 : LED assembly 


Once the LED diodes are soldered, you must mount the NIM 
on its connector positioned on the face opposite the 
components and immobilize it to the GND pads by a few 
soldering points. 
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Figure 8 : Case profile 


Then proceed with the drilling of the front and rear panels 
according to the drill plans below. Position the front and rear 
faces for pointing to visualize the countersunk fixing holes. 


The holes for the LED diodes are 3mm in diameter, the holes 
for fixing the tuner F socket are 10mm and the power jack 
hole on the rear side is 8mm. 


For the USB connector, drill two 5 mm diameter holes on each 
side of the center of the connector, 5/10 of a mm below the 
axis of the diode holes. The second tangent hole is always 
tricky to drill, start at 3mm first so you don't have to engage 
too much material when finishing at 5mm. Finish with a soft 
watchmaker's file to obtain an oblong hole. 


Insert the NIM on its connector and immobilize it perfectly 
horizontal by soldering the 4 gnd points. 


Fix the front face on the NIM, possibly placing the washers to 
ensure that it is perfectly squared. 
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Figure 9 : CAD dimensions 
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Commissioning 


The Minitiouner Single is supplied with power via the 2.1 mm 
jack located at the rear of the box. 


As with the MinitiounerPro, a voltage of 12 V 500 mA is 
required. Never exceed 15 V, this is the maximum that can 
withstand the RT5047 integrated circuits which generate the 
voltages 13 V and 18 V for the LNBs. The operation is 
checked with the test software TestMyMiniTiounerV25.exe, 
version V2_5 and later. 


'® Test My MiniTiouner version 2.5 - 


DLL version: 3.2.14 
we have found 2 device(s) 


NIM : Serit FTS-4335 


12C performance : 


The Minitiouner is recognized as a Minitiouner-S, compatible 
with the versions of this series of BATC, but compared to 
these kits, it has the advantage of natively managing the 
voltages of two LNBs connected to the two F plugs of the 
NIM. 


There is therefore no need for any injector or “T-bias” to 
perform this function. Regarding the Minitioune software, you 
must use the versions from VO991i. 


Conclusion 


Figure 12 : Mintiouner-S in service 


This new model in the Minitiouner range is intended to offer 
as many people as possible the opportunity to start in DATV, Software can be downloaded on web site www. vivadatv.org 
an activity that the REF is pleased to promote. section Téléchargement/download 
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Now for measuring a digital signal, it is not a simple matter 
because it's time domain waveform looks just like random, 


RF Power Measurement of Digital 


Signals white noise and is no longer a simple sine wave. There are 
many peaks and valleys to the signal. It is only really 
Written by Jim Andrews, KH6HTV meaningful to characterize it by it's RMS power. A very good 
Reprinted from Boulder Amateur Television Club TV document discussing this is found in the newsletter from 
Repeater's REPEATER January, 2021 Rohde & Schwarz, called "News from Rohde & Schwarz. See 
issue #172, pages 44-48, "Measurements on MPEG2 and 
There is a lot of controversy among hams about RF power DVB-T Signals". 


specs. and claims when it comes to non-sinusoidal rf signals, 

such as digital TV, D-Star, DMR, etc. The most common rf [200 mviaiv iS Biase SS SiSe ai 
power meter in ham shacks is one such as a Bird or similar 
meter. These power meters use a semiconductor diode as the . p/2=V,=6.1 (approximate value, normalized to V,,,.) 
basic detector element. The diode detects the peak value of BE 
the rf input signal. Then depending upon the R-C filtering 7 . - th is 
after the diode, the resultant DC voltage can represent either hy! \, (Li V | \T ly I 1 ny || : \), ony” 7 7 ‘ Ah | 
the rf peak or average power. These diode detector meters | "" 7 4 i ieiae 0 ! 


are all calibrated using CW sine waves. These types of power . Level limiting in transmitter 
meters do not accurately measure noise-like digital signals. r = 5 ae Sp - T 
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Oscilloscope display of DVB-T signal - R&S 


oe 
% v : The Crest Factor is an important concern for digital signals. It 
is the ratio of the peak to the rms value. It tells you the max 
\ amount of drive to which an rf amplifier can be used in a 
— DVB-T transmitter and still remain in the linear range without 
signal limiting. While theoretically the crest factor could be 
Bird RF Power Meter very high, R&S says "Investigations have shown that for a 
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crest factor of approximately 13dB there is no appreciable 
impairment of the bit error rate (BER)." R&S also says -- "For 
economical reasons, the crest factor in DVB-T transmitters is 
usually limited to 10 or 11dB." Thus for a transmitter capable 
of putting out 100 Watts (PEP), allowing for a crest factor of 
10dB, it's DVB-T, rms power would be 10 Watts (rms). 


R&S goes on further to state --- "Thermal power sensors 
supply the most accurate results for measuring the power of 
a DVB-T transmitter. Plus, they can easily be calibrated by 
performing a highly accurate DC voltage measurement." 

The classic Hewlett-Packard model 432A is such a power 
meter. It uses thermistor power sensor heads. The meter has 
a self-balancing bridge which compares DC power to the 
unknown RF power. 


CQ-DATV 92 - February 2021 


Power Meter Tests 


I have run some test bench experiments to see what answers 
we might expect to get with different RF power meters. I first 
started out with low, milli-watt signals to do a comparison of 
several test instruments of mine to verify accuracy. They 
were an HP-8656A signal generator, an HP-432A power meter 
with an HP-8478B thermistor power sensor head, and a Rigol 
DSA-815 spectrum analyzer. I generated a 441 MHz, CW, 
pure sine wave with my HP-8656A signal generator and 
adjusted it's rf level to read exactly +5.0dBm on the HP- 
432A. The interconnecting cable had 0.2dB of loss and the HP 
signal generator was set to +5.2dBm. Thus the two agreed 
exactly. Then using the same cable and generator setting, I 
measured the CW signal on the Rigol. It's marker read 
+5.16dBm, i.e. 0.16dB high, but still excellent agreement. I 
tested the Rigol on two bandwidths of 300kHz and 30kHz and 
got the same result. 


The next test was at high power of 3 Watts (34.77dBm) at 
441 MHz with both a pure CW sine wave and also DVB-T 
signal. The DVB-T signal source was a Hi-Des model HV-320E 
modulator set to 441MHz with 6 MHz bandwidth and QPSK 
modulation. A KH6HTV model 70-7B, 70cm amplifier was 
used to amplify either the CW sine wave or the DVB-T signal 
to the 3 Watts (rms) power level. The power level was set 
and measured using the HP-432A thermistor power meter, 
plus a calibrated 30dB, 50 Watt, Narda 776B attenuator. 

I then inserted between the amplifier and the 30dB 
attenuator two conventional rf power meters which use 
semiconductor diode detectors. The first one was an M.C. 
Jones, Micro-Match, 70-500MHz, in-line power meter. I also 
borrowed from Bill, KORZ, a Bird model 4300-400 with both 
average and peak reading capability. I used a Bird, 10 Watt, 
200-500MHz power sensor in the Bird meter. 


Both the Micro-Match and the Bird were quite accurate 
measuring the 3 Watt, CW sine wave. 
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The Micro-Match was -0.3dB low. The Bird was only -0.1dB 
low. But when they were used to measure the 3 Watt DVB-T 
signal, both meters read too high. The Micro-Match reading 
was +1.3dB too high. The Bird's reading was +2.1dB too high 
in CW mode and +2.3dB too high in peak mode. Thus either 
of these meters would give erroneous, optimistic, readings of 
DVB-T rf power. They were obviously responding to more of 
the peaks in the DVB-T signal than the rms value. 

Spectrum Analyzer Measurement of DVB-T Power 


Another technique to measure the power in a DVB-T signal is 
to use a calibrated spectrum analyzer. The analyzer should 
first be set-up exactly as specified by the ITU. A good 
reference book is "Digital Video and Audio Broadcasting 
Technology" by W.Fischer (an engineer for Rhode & 
Schwartz). I refer you in particular to chapter 21.2, 
"Measuring DVB-T Signals Using a Spectrum Analyzer", pages 
425-428. The analyzer settings must be as follows: 

e Center Frequency: center of the DVB-T channel 


e Span: 20 MHz 

e Resolution Bandwidth: 30 kHz 

e Video Bandwidth: 300 kHz 

e Detector: RMS 

e Sweep: slow, 2 seconds 

e IT also recommend using signal averaging of at least 10 
averages 


The photo upper right shows the proper setup for measuring 
a DVB-T signal. The signal was direct from a Hi-Des HV-320E 
modulator set for 441 MHz, 6 MHz bandwidth and QPSK. The 
RMS power of this signal was +5.3dBm as measured with the 
HP-432A power meter. 


Use the analyzer's marker to measure the power at the 
center frequency. In this example, the value measured was 
-17dBm. Thus the correction factor to be used is +5dBm - (- 
17dBm) * +22dB 
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Userkey Set: System, 
Center Freq 441.00 MHz : : : : Span 
RBW 30.000 kHz VBW = 300.00 kHz SWT 
There is some uncertainty in where to make this 
measurement, due to the ripple in the in-channel power, plus 


there are some fluctuations in the observed value. 


So why doesn't the analyzer measure the true +5dBm 
power? The reason is the analyzer is only measuring the 
power in a narrow 30kHz bandwidth, while the thermistor 
power meter is measuring the total power spread over a 6 
MHz bandwidth. An extra cost optional measurement 
firmware can be purchased for the analyzer which will in fact 
integrate the power over the entire displayed span. 


The +22dB correction factor is only good for measuring 6 
MHz bandwidth signals. If you are using other bandwidth 
signals, then you need to determine a different correction 
factor value. 


The photo on the next page now shows doing the 
measurement on the 3 Watt output from the 70-7B amplifier. 
This was the same signal used to evaluate the Bird and Micro- 
Match power meters. 
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One of the cheap things to buy and to play with for ham radio 
Delta Pair activity (and not limited to that) are the SDR dongles based 
moray §=on the Realtek chip RTL8232 (several versions) and the 

Span Pair Rafael Micro 820T chip (several versions). They work 

Span together. Rafael Micro declared already in 2018 it stops the 
production of RF820T chips, and it will produce only for mass 
Off quantity orders, if any. 


UserKey Set: System, Mkr Trace 
eo Center Freq 441.00 MHz Span 
RBW VBW = 300.00 kHz SWT 


Applying the +22dB correction factor to the above measured 
+13dBm, we can estimate the rf power to be about +35dBm 
( 3.2 Watts). This technique is not as accurate as using a 
thermistor rf power meter, but will give close correlation. 


It should be noted that another critical measurement of DVB- 
T transmitter is the out of channel, spectrum skirts. This is . ree, 
done with the same setup as shown in the above photos. The > 
ITU spec. is to measure the skirt, shoulder, break-points 
+200 kHz outside of the channel edges. For a 6 MHz 
bandwidth, this is + 3.2MHz from the center frequency. On 
the photos above, the shoulders from the modulator are seen 
to be about -45dB down and for the amplifier's 3 Watt output, 
they are -33dB down. 


y 
ay, WELL READ, THE WORLD, OVER 
ees (()-DAT\ ce 
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It seams the orders kept coming, because we are in 2021 
and we still can buy this kind of SDR dongles. They can be in 
various packages, smaller or bigger: 


RTL-SDR.COM 


QUICKSTART SETUP GUIDE: RTL-SDR.COM/OS6 
DVB-T+DAB+FM+SOR 


ss RTL2832U RB20T2 TCXO+BIAST+HF 


DVB-T+FM+DAB BS 
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I personally remained with only one (after trying several of 
them, just for fun, and seeing that they are practically the 
same, no matter what version are the chips inside). It is a 
knock-off Noolec: 


rs, S55 . BRR iy 
S wn cn 


m \ 


eich Cr 


Ika 
peedady 


It has an MCX antenna connector, which is fragile, so I use it 
with an antenna connector adapter, as you see in the above 
picture of my SDR dongle. There are dedicated forums on the 
Internet where users swear a certain SDR dongle, based ona 
certain version of RTL8232 chip and its “associate(s)” is 
better than the other models. 


Based on those forums maybe I am right, that the differences 
among them are so small that they do not matter, at all, 
since they all keep the specifications declared on Realtek 
website: Attps://tinyurl.com/hs2df3p 


In plain English, it is a radio kind of device “a high- 
performance DVB-T COFDM demodulator that supports a USB 
2.0 interface.” The original purpose was to use it as 
commercial FM receiver and also to receive TV stations in 
some parts of the world (not North America ATSC and NTSC 
television standards). 


That part with receiving TV stations it is very debatable, for 
any system in the world, especially now in 2021 when almost 
all systems are digital, but it is not the purpose of this article. 


Page 20 


It is still the best for this purpose — FM receiver - and works 
for receiving signals between 25 MHz and 1750 MHz. Users 
successfully tuned it outside those limits, especially above 
1750 MHz. Mine does not work under 23 MHz. 


Because it knows to receive such a wide band of frequencies, 
hobbyists adapted it for other purposes, like ham radio 
receiver and amateur TV receiver. 

I have a kind of block real drawing from RTLSDRBlog Store: 


ENTIRE PCB REDESIGNED 
FOR LOWER NOISE 
REDESIGNED THERMAL LAYOUT 
IMPROVED FRONT END DESIGN (HELPS FIX VCO LOCK PROBLEMS) 
(RESULTING IN HIGHER L.BAND SNR) 


BETTER LDO 
(LESS NOISE AND LOWER 
VOLTAGE OPERATION) 5V LINE 


FERRITE CHOKE 


4.5V BIAS TEE 
(SOFTWARE CONTROLLED) 


1PPM TCXO 


SMA FEMALE 
CONNECTOR 


PROTECTION CLK SELECTOR 
JUMPER GPIO EXPANSION 


PORTS 


USB RF CHOKE 


DIRECT SAMPLING CIRCUIT (REMOVES USB NOISE) 


ae = EXPANSION 
PORTS il deems nanh insinconitintos te eas eie-snne 

As any device, it has its limitations. It works on 8 bit (not 12, 
not 16). So no matter what a genius software developer 
would do, it will remain an 8 bit device, and it will not sound 
SO good as a dedicated FM receiver one can buy today. It will 
never work for the North American TV standard, which now is 
all digital. There are many articles on the Internet explaining 
why. You might see various bandwidths declared for this chip, 
bigger than 3 MHz. They are not the bandwidth that counts. 
That 3 MHz is the limitation. A good article, written in 2016 
by R. X. Seger, a self-declared 12 minutes read, explains with 
some pictures and measurements: 
https://tinyurl.com/hs2df3p 
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You can skip the article, and here I copied only one 
paragraph: “This SDR mode only supports a bandwidth of 3 
MHz, at best, not nearly enough for receiving DVB-T, nor 
ATSC (6 MHz) for that matter.” (Jim, KH6HTV note: “I dispute 
this statement as I have definitely proven that these dongles 
do in fact work for 6 MHz bandwidth DVB-T. The photo shown 
on page 1 of the Jan. 2021 issue (#66) of the BATVC 
newsletter was a screen grab of an actual 6MHz, DVB-T 
transmission which played flawlessly with live video and 
audio.”) Both of them are right, because KH6HTV 
demonstrated it works, with video and sound; R. X. Seger 
wants more than that, not only to work, and imposed higher 
quality requirements that RTL2832 SDR dongles cannot meet. 


The SDR dongles mentioned in this article are USB pluggable. 
That means one cannot use them as they are, because they 
do not have buttons, no audio outputs, no display. They 
require a computer and an operating system to become 
usable. It can be Windows, Linux, Android and so on - if you 
can find the driver/software for it. 


My experience with SDR dongles on Android was not great. It 
did not work for me and I did not insist to make it work, since 
I have a big 23 inches Windows 10 tablet. Whatever 
operating system one might use, one needs first a driver - a 
piece of software telling the computer if the dongle is there or 
not, and how to communicate with it. On top of that will be 
the actual receiver software. 


There are only 3 categories of drivers out there for RTL SDR 
dongles, for Windows operating system: 


1) The driver made by the manufacturer Realtek. The most 
recent version is from 2012, with the official code number 
86.001.0521.2012. This is the best driver to use for FM 
commercial radios and amateur TV (apart some programs for 
radio amateur ATV/SSTV which specifically mention they want 
the next presented here driver). 
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The manufacturer does not make available the download of 
this driver. 


Some links where one can find it: 
https://tinyurl.com/y5ekkek7 
https://tinyurl.com/ya5/13a8z 


(Use Treiber 2 — declared as being from 2013 - from this 
German website. ) 


It works for me, in January 2021, in Windows 10, and the 
operating system (at least in its version, today) does not try 
to change it - on my computer, with my settings. The 2011 
version of the driver (for Windows XP, Vista and 7) can be 
downloaded - for example - from: 


https://tinyurl.com/yxcpbc8x 


This kind of driver is old and did not have any development in 
the last 8 years. One can find it on some German sites with a 
last date of 2013, but all the files inside are from 2009 up. 


2) The second category of driver(s) is the most used today, 
and continues to have various developments in 2021. It is the 
driver that one needs in order to use SDR sharp, HDSDR and 
similar receiver software. 


This kind of driver(s) is continuously menaced by Windows 10 
operating system. 


There are utilities with graphic user interface, like Zadig 5, 
which “convince” Windows 10 to use the wanted driver for 
the SDR dongle. 


One of the DSR dongle manufacturers have a quick and 
simple tutorial at: https://tinyurl.com/y2vtde29 
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Device Options Help a 
USB Receiver (Interface 2) ~ | Jedit 
Driver | LEqdUsb (v5.80.3.0) me | Winuse (v6. 1.7600. 16385) |= spore Information 
WinUSB (ibusb 
USBID | 046D | c52B | 02 libusb-win32 
: Replace Driver - libusbK 
weID =| 3 WinUSB (Microsoft) 


7 devices found. 
© Zadig = x 
Device Options Help 


USB Receiver (Interface 2) Legit 


USB Receiver (Interface 2) 

Corsair K95W Gaming Keyboard (Interface 0 

RTL2838UHIDIR ation 
USB Receiver (Interface 0) 

Corsair K95W Gaming Keyboard (Interface 1) 

Corsair K9SW Gaming Keyboard (Interface 2) 

USB Receiver (Interface 1 


WCID = Red WinUSB (Microsoft) 


7 devices found. 


Once this driver is installed all programs meant to work with 
the original Realtek driver no longer work. The reception of 
commercial FM stations sounds better with the original 
manufacturer’s driver. 


3) The third category of driver(s) is what Microsoft Windows 
wants to install. It mistakes the SDR dongle for something 
else, and it is not usable for anything. Worse, it tries to 
replace at least the drivers from the second category (not the 
first category of manufacturer Realtek driver, at least not 
now, in January 2021, and not on my computer, with my 
settings, which might change anytime; I just had the 
unpleasant surprise a harddisk computer backup program 
that worked many years suddenly does not work anymore, 
after the last Windows 10 update). 
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So, after buying an SDR dongle based on RTL2832 chip one Between others, he mentions his experience with Windows 10 


has to decide what he/she wants to do with it. If you are like regarding the SDR drivers, which I confirm is also mine: 
me and want to experiment all kind of programs, most 

probably you would switch between the Realtek original - “Windows 10 build 10586 (Threshold 2) allows to install 
manufacturer’s driver and the “community” drivers. I could latest Realtek drivers. 

not find a work around switching or installing and uninstalling 

the drivers. For example I found a simple FM player, with - Windows 10 build 14393 (Anniversary update) DOES NOT 
scanning and RDS, described at: allow proper Realtek drivers. 


https://tinyurl.com/yypks3j4 
- Windows 10 build 15063 (Creators Update) allows it again.” 
And downloadable from: https://tinyurl.com/yypks3j4 
Davlink wrote his article in 2017, and in 2021 some software 
a zs developers do not exist anymore, and the given software 


(aa) a a | oe me) ae eS | program is no longer developed. That was the polite for 
= & ter comand 2p gaia saying some programs might crash your computer, as 
a ——— aaa iaci ProgDVB x64 7 did it for me. 

eee = While writing this article I installed the Realtek driver from 


2012, to take a screenshot for the simple FM player I was 
writing about. Obviously, now SDR Sharp no longer works in 
this computer (it says there is no SDR dongle connected, 
although it is): 


< oe Volume 
Save Program < | << 5 
Cmte 


Error x 


People complain in the page describing the software that they 
have to switch between drivers, back and forth: Realtek 


original driver for this simple FM player and the “community” — 
driver for SDR Sharp. 


An exhausting article, with screenshots and links (that 


worked for me in January 2021, either the provided direct 

link, either the provided mirror link) was written in 14th 

March 2017 by Dalvik and posted at: 

https://tinyurl.com/y6b2zz49 One can ask “what does it mean switching between the 
drivers”? Well, that means you have already installed on your 

Dalvik gives there plenty of explanation, with screenshots, Windows computer the Realtek manufacturer’s driver (I 

how to handle the drivers, and links towards free and paid installed 2 versions of it - see next screenshots) and also the 

receiver software applications, with some useful comments. “community” driver. 
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You already have them both on your computer and because 
some programs work with one of them, but not with the 
other you have to select which one to use. You need to go 
into Control Panel > Hardware and Sound> Device Manager. 
From there you have to right click REALTEK 2832U device: 


4 Device Manager - oO x 
File Action View Help 
ee mame kxe 


@ Acronis Devices a 
@ Audio inputs and outputs 
6 Bluetooth 


=e Disk drives 

g Display adapters 

«= DVD/CD-ROM drives 

§% Human Interface Devices 

B IDE ATAVATAPI controllers 

FR Imaging devices 

& Keyboards 

Lud Memory technology devices 

@ Mice and other pointing devices 

Gi Monitors 

@ Network adapters 

@ Portable Devices 

= Print queues 

o Processors 

i Software devices 

»~ @ Sound, video and game controllers 

§@ IDT High Definition Audio CODEC 
REALTEK 2832U Device 
@ VB-Audio VoiceMeeter VAIO 
@ Virtual Audio Cable 


Shavana cantenilare 


After right click you will have on the screen 


4 
File Action View Help 
eo num exe 
Ed Memory technology devices a 
@ Mice and other pointing devices REALTEK 2832U Device Properties x 
TB Monitors 
» B® Network adapters 
@ Kaspersky Security Data Escort Adapter 
 Ralink RT3290 802.1 1bgn Wi-Fi Adapter 
@ Realtek Pcie GbE Family Controller 


General Orver Detais Events 


» REALTEK 2832U Device 


@& WAN Miniport (kEv2) Driver Provider: = REALTEK 

@ WAN Miniport (P) Dover Dore $721/2012 

WF WAN Miniport aPv6) Diver Version: 64.1.521.2012 

@ WAN Miniport (27) 

@ WAN Miniport (Network Monitor) Digtel Signer, == Microsoft Windows Hordware Compotilty 
@& WAN Miniport (PPPOE) 

@ WAN Miniport PPT) Diver Ootads. View detaits about the mstalled driver fies 


@ WAN Miniport (ssTP) 


Print queues Update Onver Update the dever for the device 
D0 Processors 


Bh Software devices Rot Beck Dever If the device fais after updatng the drver, rol 
+ Sound, video and game controllers back to the previously tastalied déver. 
@ IDT High Definition Audio CODEC tiueD rae 


@ REALTEK 2832U Device 
@ VB-Audio VoiceMeeter VAIO 
@ Virtual Audio Cable 
‘Se Storage controllers 
Ba System devices OK Cancel 
@ Universal Serial Bus controliers 


Uninstall Devoe Uninstal the device trom the system (Advanced) 
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Click “Update Driver” and next select the option “Browse my 
computer for driver software”: 


© ff Update Drivers - REALTEK 2832U Device 


How do you want to search for drivers? 


> Search automatically for updated driver software 
Windows will search your computer and the Internet for the latest driver software for 
your device, unless you've disabled this feature in your device installation settings. 


> Browse my computer for driver software 
Locate and instal driver software manually. 


Next choose the bottom option, as you see below: 


«© J Update Drivers - REALTEK 2832U Device 


Browse for drivers on your computer 


Search for drivers in this location: 


Include subfolders 
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This is finally the place where to select the driver. If I want to SDR Sharp works again: 


use SDR Sharp I will select the first one, “Bulk-in Interface...”. Be 
Sat | 107.700.000 «> b TEST} 
]¥ Scuce RIE-SOR (SE Source: RTL-SOR (US8} oe toom « kk a aa’ ” 


B Update Drivers - REALTEK 2832U Device policies , Ay, 


a 
yy 


a 
patil i 


Me 
ale, 
Mi\bs 1a al ey 
vey (\ Wr Oya oe v sai me 


Select the device driver you want to install for this hardware. 


y Select the manufacturer and model of your hardware device and then click Next. If you have a 
disk that contains the driver you want to install, click Have Disk. 


4 Show compatible hardware 


Nae | aoe a a a 


Model 
(=¥ Bulk-In, Interface (Interface 0) Version: 6.1.7600.16385 [2/10/2017] 
"| Bulk-In, Interface (Interface 0) Version: 6.1.7600.16385 [8/9/2018] 


I>" REALTEK 2832U Device Version: 64.1.521.2012 [5/21/2012] 


@ REALTEK 2832U Device Version: 64.1.802.2010 [8/2/2010] 


q This driver is digitally signed. Have Disk... 


Tell me why driver signing is important 


cane 


Believe it or not, you need to click “Next”, and it shows that it 
does the installation, each time. 


The Realtek driver is very stubborn, and remains in the 
system until an uninstall procedure is done with its original 
Realtek package. I had previously installed the “community” 
driver, and after uninstalling the Realtek driver my computer 
comes back to the community driver and I do not need to use 
again Zadig 5, as you saw in the previous screenshots. 


This might be or not the behavior of your computer, too, but 
very close to 100% you will have the same. 
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Grass Valley Mixer Conversions - Part 25 


Written by Trevor Brown, G8CJS and Mike Stevens, 
G7GTN 


Let’s start with a summary of this 
project so far. 


We started with an old Grass Valley 
# mixer control panel. The original 
panel was designed to connect to a 
large rack unit and perform 
production switching, mixes, wipes, 
and keys between ten synchronous video sources. Monitoring 
was done with a stack of picture monitors dedicated to PGM 
PST and one for each video source. 


Production switching has moved on since the 80’s and now 
we all have expectations of production switchers being able 
to work with non-synchronous sources and provide picture in 
picture monitoring of PST, PGM and all the video sources, on 
a single screen. An example is the popular software Vmix. If 
we could interface this Grass Valley panel to the Vmix 
software we could produce digital effects, streaming, 
multivision views of the operation on a single PC screen and 
sO much more. 


We started this project by discarding the rack unit altogether 
in favour of making the panel self-powered and only USB 
connected to a PC. Inside the control panel we removed the 
micro and replaced it with three PCF8574’s port chips to 
enable an I2C bus to connect to the panel. In this way we 
could emulate the processor we had removed, down an I2C 
bus. 


I2C is not new, it’s a two-wire interface (data and clock) and 
is a useful interface between hardware and micro. If you have 
a micro you are familiar with and it supports a programming 
language that you are happy to use to develop your own 
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software, then I hope this series of articles, along with the 
diagrams of the panel in the GVG 17 download, will allow you 
to explore the panel on your own. 


Grass Valley 100 and 110 panels do still turn up on eBay, but 
not as often as they once did. I2C has been around for 
several years and it’s not the first time it has been used to 
create video projects. There is the I2C book in the CQ-DATV 
library from when Chris Smith G1FEF engineered a range of 
TV modules, using a Z80. I still have some of the PCB’s for 
that original project, if anyone is interested, but some of the 
chips are getting scarce. 


By contrast I have used the ESP8266 and Annex BASIC to 
drive the I2C bus. Annex is a modern version of BASIC, it is 
not a new language and its roots go back to John G. Kemeny 
and Thomas E. Kurtz who released a version back at 
Dartmouth College in 1964. The version I have used is a 
modern variant and it is a recent development, as is the 
ESP8266 micro. There is a full explanation of how to load 
Annex BASIC onto the ESP 8266 in the GVG 17 zip file on the 
download site. 


I have also added devices to the GVG panel including an 
OLED display and a suite of inexpensive robot cameras based 
on the SG90 servo modules which use a ready built controller 
module (PCA 9685). This enables the GVG panel positioner to 
control Pan and Tilt of these devices remotely. The PCA 9685 
connects these servos via the I2C bus, modules can be found 
ready built on eBay and they are not expensive. 


Mike G7GTN has added a second Arduino Pro processor and 
written a C+ program to enable it to communicate, again via 
the I2C bus, to Vmix. It uses MIDI commands to 
communicate with the Vmix short cut menus. Mike also 
designed a MK1 PCB and later a MK2 PCB which has 
mounting pads for the second processor and adds more I2C 
connections and on-board power regulators. 
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The MK2 beta PCB’s have now been produced and distributed 
to our beta test group. One in New Zealand, four in Greece, 
at the time of writing they have not appeared from the postal 
system. I still have three PCB’s one I intend to populate 
myself and replace the MK 1 PCB Iam currently using, which 
does not have the outboard regulators and has the Arduino 
Pro piggybacked with floating leads. I would prefer to delay 
fitting a MK2 PCB until I get some feedback from the beta 
testers. The current set up is working and is OK for de- 
bugging any software problems or tracking other reported 
bugs. 


I only have access to the free version of Vmix which is 
limiting this project as I cannot implement key functions 
which have been excluded from this version of the software. I 
started with a time limited option of the full software, it ran 
for 6 months which is plenty of time to evaluate this clever 
software, but not long enough to get this project off the 
ground. 


I am happy to try adding control of the features that I no 
longer have, but I would need someone with a fully working 
Vmix software to supply some testing and feedback. 


Since last month I have been spinning my wheels a little 
tidying up the software and removing redundant routines that 
were commented out as they were replaced. I am also trying 
to add some simple diagnostics that can be turned on in the 
editor. These diagnostics revolve around the wlog command 
which is the ANNEX BASIC command to print to the control 
screen of the editor. You can follow wlog with any text you 
want and add this to any subroutine or part of the program 
you think is not being reached. The word you add needs 
inverted commas e.g. “ Word “. Remember to save the 
program whenever you edit it in this way. This is a huge 
advantage of interpreted languages and makes them easy to 
trouble shoot. 
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I have added to several of the lines and prefaced them with 
(‘). This in Annex BASIC denotes a comment and once the 
editor sees it the rest of the line is ignored and it is only there 
to benefit the human trying to understand the program. 


I have added numerous comments to the program this way 
as an aid to providing understanding of how it works. It’s a 
simple matter of removing the (‘) saving and running the 
program to run the extra code. 


File to Run /rev 188 | Advanced OD) | Annex WiFi 1.40 
Q0QD20O0O ®--1 
fa id | 9 OF Dee vifeee ¥) 1) | lw 
PAT1-39 
Let PRT3-37 
3. 
Position. Lnt.cht | Total: Ln 756, Ch 28590 
eve ke d 
GVG anp 1 
Vanable va eote 
Variable Value 
Scat - Gp 


Copyright 2019 ciccioCB 


Let’s start with Line 135 ‘wlog "gvg key pressed" and Line 
136 ‘pause 100 ' commented out only needed for diagnostics. 
Remove the (‘) from both lines and save the program, this 
will then report if a key press is detected by the software. 
This information indicates that the 3 PCF 8574's are working. 
Line 136 is a pause to wait for the key bounce to stop so 
multiple reports are not generated. 
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If the keys are not working and this message does not 
appear then load and run the I2C address scanner software. 
This should return addresses that match the addresses in 
lines 18, 19 and 20 of the software. If the addresses returned 
by the I2C scanner program are different, one of two things 
has happened. Either the rocker switches have been set 
incorrectly or the suffix on the chips is different to the ones I 
used to develop the software. 


If its just the rocker switches this is easy to correct. If it’s 
that the chips have a different suffix, then the programme 
will need to be edited to suit. Remove all the PCF8574’s and 
reinsert them one at a time taking note which chip is at which 
address in the scanner program and then edit the GVG BASIC 
program (lines 18, 19, and 20) so the addresses match your 
chips. Once you have finished with the diagnostics add the (‘) 
and resave the program. 


Line 636 'wlog" GVG read only lamp latches updated" again 
remove the (‘) The lamp latches updated message will appear 
after each key press. This is the process of illuminating a 
GVG button lamp. Button presses will be recorded as a 
change in the soft memory lamp map held by the PC and will 
then update the read only latches on the panel, and if the (‘) 
is removed and the program saved it will print this message 
on the edit part of the screen and keep doing it for every 
button or T-bar end stop lights being reached. 


The initialization will bring up the message as the lamp 
defaults are set. The clear button in the edit panel will clear 
these messages. This can be used at the same time as line 
135 and 136 messages to show a button has been pressed 
and the lamp latches updated. The lamps on the GVG panel 
should be working by now unless you have a hardware 
problem in the panel. 


Line 681 is the monitoring line used to see what the Annex 
Basic is feeding down the I2C bus to the Arduino. 
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These numbers are translated in the Arduino to MIDI 
commands to work in conjunction with the Vmix short cut 
menu. Remove the (‘) again so it becomes an active 
command and will display the data to the Arduino just like 
the comment explains. Again, remember to save and run the 
program once you edit it. It will not show commands going 
elsewhere on the I2C bus E.G., to the LCD display or the 
Robot cameras. 


At run the program will now show 10 20 49 60 

These are the position of the keys at initialisation of the 
programme and set the PGM and PST to source O, Key to 
source 9 and the DVE selector to zoom as per lines 89 to 95 
of the program, as other keys are pressed, they will add 
numbers to the bottom of the list. The list will scroll, but you 
can manually clear it with the Clear button in the ANNEX 
editor control panel. You can stop this function by reinstating 
the (‘) and saving and running the programme. This routine 
is useful if the mixer appears to work but not communicate 
with the Vmix short cut menu. 


Line 696 ‘wlog xx ; "Robot Camera Selected" is part of a 
subroutine for the positioner control of the Robot cameras, 
again edit out the (‘) and the line is active save and run. Now 
if you select a Robot camera it will keep scrolling with a 
number and Robot Camera Selected. The numbers are the 
code for which camera is selected:- 12 is camera 4, 8 is 
camera 3, 4 is camera 2 and O is camera 1 


Again, useful if you have a Robot camera not behaving as 
expected, they are controlled by a PCA9685 module so if we 
can verify it is receiving commands it is helpful to isolate any 
problems. 


These are simple diagnostics and revolve around the wlog 


command. This is a huge advantage in interpreted languages 
and makes them easy to trouble shoot. 
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Line numbers change as test is inserted or removed, so the 
line number and the diagnostics only apply to GVG 18 (copy 
on the CQ-DATV download site). 


I hope in the next issue to have some feedback from the beta 
testers. I still have two PCB's available if you would like to 

join this group. It goes without saying you need a panel, and 
it is unfair to buy a beta PCB and then go looking for a panel. 


Once we know the PCB's are ok, we will then get some made, 
and you can buy as many as you want and leisurely search 
for a panel. 


All back issues available 


All common eBook Formats 
We also have PDF 


Eooking) BackAt OldemiVealechnologies 


Digitalf8sAiVs Micro) ProcessomProjects 
GeneralJAiVANews) UK@sslnternational 
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MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


= —— i. 
MipiTiouner- eter} 
xpress 


aS ay OVB-S/S2 puck 
eh Receiver/Tuner/Analyzer 
wana Bate egeese Com 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 


BS MEETIOUN. 105s - Rece-ver/Anabyser OVB-S/S2 144 MHz to 2450 Mitz - SRemuni=65 kS/s - for MirsTiouner/MinsTouner-Pro ~~ 


Oftset> 


SR (KS) Freq (kttr) 
SA3125 | 12680 Metz | 
Sh4i6? | 1208 mets | 


NIM - Serit FTS-4334L 
Mi iT EY) TV mode 
Mini LlOUNC™=s« DVB-S 
Frequency (kHz) 
[Freq asked: 1260000KH: © Freq. set 1268004 kHz 


f J-3 
ay baht 


Scan strategy 
mode 


‘ re bon } search: 
Dp vale v 


e sQ000e 
. 6 


1s \ Syter wove: 101392 


(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 
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Written by Giorgio de Luca IU3IOU 


Today was a day spent in the mountains for two radio 
contests: the Old Mode 10-24 GHz 2020 Contest and the 
IARU Reg. 1 ATV Contest. 


This morning we went up to Monte Tomba - Malga Doch , 
landlord JNSSWV me ( Giorgio IU3IOU ), Davide IU3CLX and 
Mario IZ3EME . 


Together we worked to prepare the station paying particular 
attention to the ATV Contest in the 23 cm band in TX / RX. 


After the installation we dedicated ourselves to the 
participation of the Old Mode 10-24 GHz 2020 Contest and 
we set out to carry out connection tests with 24 GHz 
equipment with 4 mW and 5 mW guun diodes and horn 
antennas with gain of 30 db. The tests led us to create 
between the three operators IU3IOU , IU3CLX and IQ3QR / P 
, activated by IZEME while it was returning home, valid radio 
links for the Old Mode Contest , covering a distance of about 
8 km. 
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I ( Giorgio IU3IOU ) and Davide IU3CLX remained, we 
refreshed ourselves with some sandwiches and after lunch we 


dedicated ourselves to the second contest of the day Written by Jim Andrews, KH6HTV 
dedicated to ATV , using the IQ3QR name. Initially we were Reproduced from Boulder Amateur Television Club TV 
not very optimistic being the first time in transmission in ATV Repeater's REPEATER January, 2021 2nd Ed. 


and mostly in an international contest. 
Following Don, NOYE's example of testing microwave 


We were unable to complete the first connection as we antennas, I decided to try my hand at doing it for a collection 
received the signal from the correspondent but he did not of 5.8 GHz antennas. I set up my range in my backyard 
receive ours, and this did not help the spirits. But over time where I had a clear, unobstructed path. Being winter time, I 
and sharpening the weapons a little the connections arrived, had to wait a long time before the weather cooperated with a 
giving us the opportunity to experience the transmission in warm day and no wind. 


ATV, the difficulties of the 23 cm band, the need for precision 
in pointing the antennas. 


te 


mentees 7 5 

, SS), + - ian Cee P' 
RGH7z Anter 
. 7 a 


~ 2 
% 


Source 
Antenna 


I laid out the range using W1GHZ, Paul Wade's microwave 


A beautiful day dedicated to radio and experimentation. design program. HDL_ANT32 (version 4.1) 

73 de Giorgio IU3IOU . One inputs the test frequency, 
the largest diameter antenna to be tested, and the range 

Source: separation distance. 
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It then tells you the Rayleigh distance, the height of the 
source antenna and the height of the antenna to be tested. I 
made my measurements at the same frequency we have 
been using for DVB-T on 5cm band, i.e. 5.678 GHz. The 
separation between my source and measurement antennas 
was about 70 ft. across a very flat portion of my backyard, 
which was covered with dried bluegrass. Paul's program thus 
said to place my source antenna at a height of 7 1/2" and the 
antenna under test at 4 3/4 ft. Also following Ed, KOJOY's, 
advice I used a high gain dish antenna as the source, rather 
than a low gain dipole. Prof. Ed is our local resident antenna 
expert. 


Source Antenna 
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The CW signal source was an Analog Devices ADF-5355 
frequency synthesizer set to 5.678 GHz. It's output power 
was -3dBm. This was then boosted to +20dBm using two 
Avantek AMT-8052, C-band amplifiers. The source antenna 
was a horizontally polarized, L-Com HF5822EG, BBQ grill, 
dish antenna. 


‘Receive Antenna under test + supervisor 


For my receiver, I used my 5 GHz transverter. The 414.4 MHz 
IF output was viewed on a Rigol DSA-815 spectrum analyzer. 
The analyzer was set up to display two traces. The yellow 
trace was the "live" signal while the magenta trace was put in 
the peak hold mode. The antenna under test was placed ata 
nominal height of 4 3/4 ft. and then scanned in all x, y, & z 
planes to optimize the received signal. The peak hold trace 
then captured the highest level. 
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The Rigol's marker then found the peak of the held trace and 
gave a readout in dBm which was recorded in a notebook. 
The reference antenna used was a 1/2 A dipole (2.15 dBi 


gain). The IF output, received level on the dipole was 


-26.6dBm. The gain in dBd of all of the other antennas tested 
were then computed as the difference in the max. signal 


strength readings compared to the dipole. Here are the 


results. 


pi 
ain retrial Received Signal 


1/2 2. Dipole (KHGHTS [1/2 2 Dipole(KH6HTV'sreference antenna) sid sg eanit "401 a3 2:2 ma -26.6dBm 0 dBd REF 
-Com mode Fi 
16" (KH6HTV's -21dB 23 dBi -8.6dBm 18dBd 
IRadio Wave model EP1-2 2-SNS, 12" dish -13 dB 23 dBi -8.9dBm 17.7dBd 
iside-lobe eeorauen: Modified by NO YE to use a 
WASVJB, 2-11 GHz log-periodic antenna as the feed -7 dB -13.3dBm 13.3dBd 
WR-187 open flange waveguide -MicroLab/FXR model 601-D98. 
IN coax to waveguide adapter -10dB -23.0dBm 3.6dBd 
1/4 \ monopole with 4 dropping radials - SMA -18 dB -27.0dBm -0.4dBd 
Pro 5.8G, 4 1/4" rubber duck, RP-SMA -20 dB ?? -26.2dBm 0.4dBd 
INOYE 1/2 2. dipole with disc reflector -9 dB [_-25.3dBm | 1.3dBd 
1 turn loop antenna on SMA -29.9dBm -3.3dBd 
IWASVJB, 2-11 GHz, Log-Periodic -11 dB -24.6dBm 2.0dBd 
WAS VIB, 5.8 GHz. Quad Patch -15 dB 11-12 dBi | -23.4dBm 3.2dBd 
WASVJB, 5-18 GHz, Vivaldi Gain -11 dB 8- 10 dBi 
IWASVIJB, 9 - 25 GHZ, Vivaldi Gain -6 dB -27.5dBm -0.9dBd 
Chinese 1.4 - 9.5 GHz, Log-Periodic -2.6 dB 2? [ -30dBm -3.4dBd 
[Chinese 3-20 GHz, omni-directional Vivaldi -15 dB 3-5 dBi -27.5dBm -0.9dBd 


Following the publication of the above article, Jim has 


received several comments and this is his reply:- 
Reply to Ed & Paul's comments about using a dipole as a 


reference antenna. 
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Kaaatnane of small, 5.8GHz Antennas tested 


I used the dipole because I did not have any other real 
reference antenna, such as a standard gain horn as Ed 
suggests should be used. Thus, I reported my results 
referencing my own dipole as dBd, where the "d" was my 
own dipole's received power. So, let's try again, but this time 
assume that the L-Com, BBQ grill, dish antenna is the 
reference with it's manufacturer's gain specification of 
+23dBi. I will express all results now in dBi, thus adding 
2.2dB to my previous table's dBd values. We would then have 
the following table, all in dBi. Now, where is the real truth ? 


The uncertainty between the choice of reference antennas 
was of the order of 3dB. The gains of both the dipole and 1/4 
A ground plane antennas were about 3dB too high using the 
L-Com reference. But the gains of both the L-Com and Radio 
Wave dish antennas were 3dB too low using the dipole as 
reference. The only real truth for me was the relative 
differences I saw on my own range among the various 
antennas. Some were poor antennas and others were great. 


Exact values ? ? ? 
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| wtor's | apc carne From the vault - Character Generator 


L-Com model HG5822EG, BBQ grill style dish, 12” x 


23 dBi Written by Trevor Brown G8CIJS 

16" (alternate reference antenna) 

Radio Wave model FP1-2-SNS, 12" dish 23 dBi 

ValuLine VHLP1-220-W01, 12" dish with carbon foam P In 1980 John Wood and myself put 

side-lobe suppression. Modified by NOYE to use a 15.5cBi 18.7dBi ae 

WASVJB, 2-11 GHz log-periodic antenna as the feed together an ATV Handbook and it is 

WR-187 open flange waveguide - MicroLab/FXR model AMATEUR - still available in the CQ-DATV library 

601-D98, N coax to waveguide adapter : é TELEVISION as a free PDF download. 

1/2 A Dipole (KH6HTV's reference antenna) 2.2 dBi 2.2 dBi 

1/4 A ground plane, monopole with 4 dropping radials - 1.8dBi 4.6dBi HANDBOOK ; 

SMA : : I am not going to repeat any of the 

Pro 5.8G, 4 1/4" rubber duck, RP-SMA | ———s—s«{| 2.6dBi_ | 5.4cBi ssi oe : ; : 

eR EE heer ag eon es ee John wood projects, but I would like to explain 

1 turn loop antenna on SMA -1.1dBi i 4+~| the background to the book and at 

WASVJB, 2-11 GHz, Log-Periodic 4.2dBi | 7dBi si & least one of the first projects “The 

WASVIB. 5.8 GHz. Quad Patch 1-5 PiesaoniesCharsck i J hor? 

WASVIB, 5-18 GHz, Vivaldi Gain fee SLOG SHalacrer SSnerator’: 

WASVIB. 9 - 25 GHZ. Vivaldi Gain ee ee 1 - | - ee | - s ao 

Chinese 1.4 - 9.5 GHz, Log-Periodic | -1.2dBi_ | 1.6dBi_ | i we PW i j 

Chinese 3-20 GHz, omni-directional Vivaldi 3-5 dBi ! — s The PDF Version of the Handbook nm 
~ the library is a rare first edition, if 


Jim, KH6HTV you can say that about a PDF file. It 
is not valuable but has one or two 


errors that if it were a postage stamp would make it valuable. 


The book idea was my first contribution to the BATC. I had 
recently joined the committee and was yet to make a 
substantial contribution, then it happened, I had a light bulb 
moment there was a discussion to reprint an old out of print 
yellow/buff ATV handbook which had sold out. 


te What was under consideration was for it to be reprinted as it 
Y stood, at a suggested print run of 200. I thought we could do 


Gf 

r; bett d hed t t int the book and t th 
| For allt e missi Ds Sete ig ar ta et ere a 
Pi ces of, Telev vision, 


could be constructed. 


The time scale was short as we had sold out the last book, 
but the orders were not piling up, hence the modest print run. 
The snag was the yellow book was written by the then 
committee. 
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Each had contributed a chapter, and there was support for 
just a simple re-print of more copies. 


None of the sections of the yellow book had anything to build 
or anything that remotely resembled an ATV project and, to 
be honest, the book was not a huge page turner. I outlined 
the idea of a new book but kept my other idea of Printed 
Circuit Board support for the projects to myself until later in 
the process. 


What I did have was the Electronic Character Generator it 
was running, but on Veroboard. If I could get it onto a home- 
made PCB, which would mount in a Eurocard frame, I 
thought I might be able show them the future. 


I struggled (more later) but by the next committee meeting I 
produced it as part of my update on the book. It was a 
Eurocard PCB and mounted in a card frame, I even took 
along an extender card to explain the system. There were 
two members of the committee familiar with card frames and 
they both worked for the BBC. 


They wanted the Eurocard idea dropping and a standard 
called ISEP adopting. This was a slightly larger, much older 
imperial format with a particularly nasty edge connector, that 
had long since become obsolete. Both members had large 
junk boxes full of both scrap ISEP modules and connectors. 


Why because the BBC had put together a rack of modules 
based on these cards and connectors, referred to as white 
modules after the colour of the front panels. These could be 
found at most of the radio rallies amongst the many junk 
piles. 


I was unsure if the BBC had pulled out of white modules and 
that was why they were at the surplus sales or if they were 
just old modules that had been superseded or prototypes that 
may have never worked. 
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Why the BBC had adopted this format was something I never 
understood, it’s not that I was anti BBC, I just wanted 
something that would fly in the outside world. 


I went out and bought a white module (off-air receiver) to 
become familiar, it did not work, but then I think the price 
reflected that. I spent several hours on it and concluded it 
probably never had worked and was a prototype. I could 
understand the format support because it would enable the 
new modules to be integrated into an existing white module 
rack at an exceptionally low cost. 


I assumed these modules only reached the UK rallies and I 
wanted a longer lasting legacy that the BATC could expand 
and build on and not something had inbuilt obsolescence that 
would be short lived and may not have support outside the 
UK. 


The club had started a foray into an ISEP module with an SPG 
which could be integrated if it could be re-engineered to 
Eurocard. This was a TTL based module and although it 
performed well it was a difficult build, in that the PCB was 
single sided and had a lot of surface wiring to augment the 
single sided PCB. I did build one and get it working, but it 
was not a build for the faint hearted. 


Shrinking it from ISEP to Eurocard was just not going to be 
possible. Eurocard was the future, all the parts for a card 
frame were available, just not at surplus prices and the SPG 
well perhaps I could come up with a Eurocard replacement, I 
had to find a way to diffuse that argument. 


What was needed was a colour SPG without the topside 
wiring harness, which was rather a messy solution, but it 
kept the cost of the PCB’s down. Everything was about cost 
and being new to the committee and coming from an ITV 
background I tended to look at things differently. 
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Eurocard 19” mine was only half rack and is on loan 
supporting a local ATV repeater 


I think the BBC contingency viewed me with suspicion or 
perhaps just as someone who was a little extravagant with 
my solutions . I remember one of them turned up ina 
checked suit, I referred to it as a BBC suit, small check 
(Cheque), it was a Morecambe and Wise joke, he never came 
in it again, but did keep raising support for ISEP, fortunately 
he was not a contributor to the book or any of the project 
work involved. 


I was supported throughout by John Wood G3YQC at every 
stage who was a believer from day one. John took on the 
drawing and artwork design of this new book and I did the 
video engineering side trying to ensure the modules were all 
compatible at their edge connectors. 


My character generator had been designed with its own 
downstream keyer, so it just took video in keyed the 
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characters onto the output and made it a simple interface. 
The electronic test card was a different story. It needed an 
SPG and a PAL Code. John Lawrence and David Ellis Jones put 
the PAL coder together. 


Richard G4BAU the Test Card designer was happy it would be 
integrated into a rack and supplied with pulses and a PAL 
coder particularly as the coder was not going to use a cheap 
games chip and the SPG would be subcarrier locked to 
minimise subcarrier patterning that was prominent in early 
ATV colour projects. 


It also used a link prom to generate the circle, once you blew 
a link, it stayed blown. I needed to set up a jig to programme 
these and make them available as pre-programmed items in 
the shop. There is now a modification to use an EPROM in the 
addendum, thanks to Mike Cox but at the time EPROMS were 
too slow. 


I may have been digging an engineering hole for myself at 
this point. Like an aircraft taking off you come to the rotate 
point where there is insufficient runway left to do anything 
but take off called rotate, we were past that point, the ATV 
handbook and Eurocard support was going to fly. 


We still did not have an SPG, the existing ISEP SPG had now 
moved from a single PCB to two PCB’s and had gained the 
much-needed subcarrier lock, but it was never going to fit a 
Eurocard or even two, it was low scale integration, mostly TTL 
gates. 


I had started to design an SPG and rather than use discrete 
TTL chips I went for the Custom SPG chip ZNA134J. This 
might sound extravagant (note to self don’t come in a BBC 
suit) as they were an expensive chip. It would however keep 
the part count down, but it was also a mono SPG chip and 
needed a lot of surrounding circuitry to supply the colour 
pulses and to add subcarrier lock. 
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This was not going to be finished in time for the book, so I 
think I became reconciled to a second book volume 2 but 
neither John nor I spoke about that, other than in private. 
John was busy adding other projects to the book and it was 
not only looking good but was in danger of all the pages not 
fitting in the staple binder, so putting the missing SPG onto 
the back burner we published. 


The first book sold 5000 copies and ran to several print runs, 
the original budget was to print 200 of the yellow books 
which fortunately nobody ever mentioned again or the ISEP 
modules which relied on scavenging connectors from old 
modules. 


All of the contributors are all listed and without their help 
there would never have been an ATV Handbook or series of 
books. The module construction of the cards required a 
mother board to connect them all together but ended up as a 
“wire wrap your own project”, as per a master interconnect 
diagram, not everybody built every module, so it made 
sense. 


Then disaster struck! The first print run of the book had some 
missing pages, nobody knows how this happened and John 
and I were devastated. The first print run was low in that the 
several boxes of books all fitted into my car boot. The reason 
the print run was low was the only experience that the then 
club committee who financed the project had was based on 
the low selling yellow handbook which was without any 
constructional projects. 


I was allowed the budget which was going to be spent on a 
small reprint of the old book to finance this new book. 
Throwing out a car boot full of books and sorting the problem 
was not possible and the major problem was the Electronic 
Character Generator, which had all the diagrams for 
populating the PCB and the analogue keyer, just the TTL Logic 
page was missing. 
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I was pleased it was my project that had been struck down 
and that everybody else’s was unscathed. The small print run 
went in a few weeks and such was the demand that a larger 
print run of the corrected copy was possible. Nobody ever 
spoke of the yellow book again I think we had turned a 
corner and realised what our members wanted. 


This is the story of the character generator, how it works, the 
problems and learning curve I was on, set against the 
background of the politics and problems of putting the 
Handbook together. I designed the circuit back in the late 
70’s and it was my first attempt, so don’t be too hard on me. 
I did learn a lot along the way. 


The logic revolved around a custom ROM (RO-2513). This 
was the heart of a complex computer terminal, which is 
where this custom ROM was extracted from, let me explain. 


In Leeds we had an exceptionally large computer company 
called Systime, alas it crashed rather spectacularly, but that 
is another story. The basement turned into a bargain 
basement surplus shop, where they sold off computer scrap 
boards. Along with many of my colleagues we bought all sorts 
of modules in the hope of finding out how they worked and 
how to repurpose them into something of our own. 


One of these PCB’s yielded the RO-2513, rather a late one as 
it turned out. It was single rail device (more on that later). 
This was a steep learning curve on this sort of technology and 
the PCB’s were without any documentation. To 123 45 
create a character generator, you need a column 
counter, that in our case runs about 40 times 
line rate and was line locked (IC3). 


This was needed to clock a counter to produce a 
three-bit address to serial convert the five 
columns of data coming in out of the ROM and 
then to advance a repeat for the next character. 
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The Electronic Character Generator in Action 


The counters were all 7493 which are ripple counters, this 
means all the address lines do not change in unison and can 
cause short duration false addresses after the counter is 
clocked. These false addresses can show up as glitches in the 
picture. 


There is a solution other than to use synchronous counters 
and that’s to clock all the data into a D latch and then clock 
them out with the same clock but on a different edge. This 
design had neither of these solutions, but the glitches were 
tolerable. 
O,Laten This first counter drives a 74151 to serial 
| | | convert the parallel column data that is 


Clock 
Pluses 


the top of the characters and then it 
Advance advances the 74154 that steps along the 


Count diode matrix to select the chosen 
Avoiding Glitches caused by Ripple counters ch a ra cte r ( m O re | ate r) : 
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Aor 


% Hor’ SHIFT 
This is the missing circuit. It can be found in the rear 
of the PDF but not in the first paper edition of the 
book 


This is then repeated for the next character. When all the 
characters have their top row displayed, you need the next 
row. 


To get the next row surprisingly you need a row clock to 
advance the row counter which steps down to the next row in 
the generator. This is a line counter assigning several TV lines 
to each row, to set the character size. 


The block diagram says it all a lot of lunch times were spent 
huddled over a hot scrabble board, but enough to say one 
day 16 question marks appeared on the screen. The diode 
matrix was where we programmed the characters. The 74154 
switched in a different array for each character. 
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The array could be anything up to 6 diodes if you wanted the 
@ character. Fortunately email address were not around and 
it was therefore not a character in high demand. 


Diodes were messy and not flexible. It took a time to pre- 
wire in contest numbers and a callsign, but it worked, and 
everything must start somewhere. 


The 74154 did the heavy lifting and stepped through the 
diode arrays, which selected the characters (programming at 
its base level). It was all a little Heath Robinson, but this was 
just 1980. 


The analogue section strips sync from the video and keys the 
output of the generator on the picture, this did make it into 
the first edition Handbook. The prototype was built on 
Veroboard and was a difficult build. 


I had not made a PCB back then but if the Handbook was 
going to be modular, I had to grasp the nettle and the 
pressure was on to get this card frame module system 
adopted. 


First problem was I bought times 2 transfers for the chips 
and laid out twice sized artwork, this was a rookie mistake as 
it prevented contact photo etching to test the design. This 
needed reducing and a friendly TV photographic department 
were brilliant at reducing it and producing a high contrast neg 
using lithograph film which could be used with a suitable UV 
light source to home etch a PCB. 


With a little patience this PCB could be hand drilled to 
produce a prototype for testing and presenting at the 
committee meeting. They held the purse strings to fund the 
PCB’s and to get support for Eurocard which used connectors 
that could be bought new (DIN 41612) along with card 
frames and front panels and all the associated parts. 
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Eurocard became the standard for many more Handbook PCB 
modules, sometimes you are pleased when you stick to your 
guns and this was just one of those occasions, but then 
hindsight is a wonderful thing. 


Flushed with success I put together a piggyback memory unit 
to replace the diode array. ASCII keyboards were a little thin 
on the ground, so it was programmed by switches, (set the 
toggles and press enter). Fortunately, this diagram also made 
it to the book, but I have also included it here. 


Staying with the 80’s theme I added a poor man’s keyboard. 
This was built into a small box with the legend on the top and 
required you to find the character and press the two buttons 
one above it and one to the left of the selected character. 
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There was a push button to ground to emulate a strobe, it’s a 
good job there were only two rows of eight characters, but 
you have to think back to the 80’s we were not or perhaps 
had just begun to be the keyboard users we are today. There 
was a separate non-destructive advance. 


The Handbook became Handbooks plural and the missing 
SPG was finished and worked well. These early books started 
on a manual typewriter, no spell check or easy text 
correction. 


The drawings were just that, pen, and ink drawings, but CAD 
programmes soon appeared. The projects in the books were 
supported by PCB’s that were still created from sticky tape 
and transfers. The scale of the PCB artwork was not a 
problem because we found the most helpful PCB 
manufacturer in Alan Smith, who ran a PCB manufacturing 
company called WASCO in Lancashire. 


He spent many hours showing me the errors of my ways in 
PCB layout. This was not just an academic process I 
remember being hands on making a punch tape that 
instructed the drilling machine where to drill one of the PCB’s, 
I had come to collect and was not quite ready. 2:1 or 1:1 


DIN 41612 Edge Connector 
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edge connector pins—— 65 43 21 


ave = \ll/ 


' 
page switch —¢ i= .409 
MEMORY LOGIC DIAGRAM Fig. 8 
b 


artwork was no problem and if we needed a prototype to test, 
again no problem and it came tinned and drilled. 


Without Alan the PCB support would have not happened. Bob 
Robson G8AGI joined the team and brought along CAD 
software and the ability to use it for the later PCB's. 


We sold around 5000 thousand books and along with PCB’s 
and a limited stock of components to support many of the 
projects from the colour test card to the I2C modules. These 
were ordered from around the world, so we must have got 
something right. 


I suspect some of the places would have had difficulty with 
ISEP edge connectors or their imperial sized card frame 
requirements. 


There were problems, one was the RO-2513, the one I 
salvaged from a Systime PCB was a late single rail device 
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that only required a +5 supply some of the earlier ones 
needed multiple rails and without these rails the circuit just 
produced solid blocks rather like cue dots, like all bugs we 
realised they were not faulty chips just multi rail devices. 
It’s one of the problems of using surplus equipment to 
develop projects. 


There were not many of these early ROM’s circulating and 
once the problem was found it could be fed out to 
constructors through the quarterly magazine. 


Sorry the diagram is missing from the scanned PDF library 
copy of the Handbook. It and all the errata’s I know of are 
scanned into the rear of the PDF. I have a later printing of the 
book, with the corrections in place, but am a little reluctant to 
pull the staples and scan it again given its age, the fact that 
some chips are obsolete. 


The PCB’s were sold out many years ago and my copy is all I 
have to show for a lot of hard work. I will take this onboard 
under consideration as the politicians always say. 


Yes, we kickstarted ATV by providing 80’s solutions to 80’s 
problems, we moved along with the I2C book, which came 
out of the clubs first micro board Teletron, this was aimed at 
supporting ATV repeaters and was the technology behind 
GB3ET the Emley Moor repeater and it was used on several 
other repeaters. 


Chris Smith G1FEF joined the committee improved the 
Teletron hardware into I2C and added an operating system. 
The hardware grew a Teletext VDU and Vision Switcher. There 
was no room in CQ-TV so we added loose leaf pages to each 
issue that could be collected and made into an I2C book and 
again these are in the CQ-DATV library. 


It’s all history now but then this section of the magazine is 
called “From the Vault” and is where we look back? 
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This is not wrong today's solutions often come from things we 
did in the past. The next generation need to look at how we 
got where we are today and perhaps some of the thinking 
that worked back then might just possibly be the answer to 
today’s problems. 


ASCII KEYBOARD OUTPUT 


ASCII KEYBOARD CIRCUIT 


Also available to read on ISSUU | 
https://issuu.com/cq-datv/docs 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


Some artists of the 50's are revising their hits 
with new lyrics to accomodate baby boomers. 
Here's a few: 


1. Herman's Hermits- Mrs. Brown you've got 
a lovely walker. 

2. The Bee Gees- How can you mend a 
broken hip. 

3. Bobby Darin- Splish Splash | was Having a 
flash. 

4. Ringo Starr- |'Il get by with the help from 


depends. 
5. The Commodores- Once, twice, three 


times to the bathroom. 
6. Marvin Gaye- Heard it from the Grape Nuts 
7. Leo Sayer- You make me feel like napping. 
8. Willie Nelson- On the commode again. 


9- Procol Harem- A whiter shade of hair. 

10. Johnny Nash- | can't see clearly now. 

11. Helen Reddy- | am woman hear me snore. 
12. Abba- Denture Queen. 
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Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


Want to be notified when issues of CQ-DATV are published? 


Join our mailing list. 


Followed all over the world 
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Editorial 


Welcome to CQ-DATV 93, bringing you all the latest ATV 
news. 


A cubesat, made of wood, for launch in 2023, yes this is the 
March issue, not the April issue, we have checked. 


COVID has not stopped ATV propagation experiments, 
although the Italian team behind the PLUTO beacon do look 
very suspicious in their masks. 


This being the March edition and Equinox time, the Clarke 
belt and the sun are one and the same as seen from the 
earth, so why not have a look at 26°E and see if you have a 
clear spot to see the sun when it is at this position. If so you 
could site a dish to receive QO-100. We have two articles on 
how to receive DATV from the geosynchronous satellite 
relaying ATV pictures from an area covering almost a third of 
the planet. 


The first article is written by Lucien Serrano F1TE and the 
second one is from Dave Woodall G3ZGZ. So no excuses, 
they both use similar hardware but also bring different skills 
to solving some of the problems. The Walls soft Scoop 
container is the CQ-DATV production teams favourite, 
although we must point out other available brands can be 
used. 


Jim Andrews KH6HTV has provided an evaluation of the Hi- 
Des HV 310 Dvb-T modulator and compared it with the HV 
100EH and HV320E, interesting reading, but Jim thinks there 
is still somewhere to go with these units. Jim has also 
extended his article from the last issue on modifying CATV 
modulators for 434 & 426.25 MHz. 


Trevor has populated and tested the MK 2 PCB for his GVG 
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from a single 19V using a laptop PSU. The self-start is 
important for GVG panels using filament lamps as the default 
to the software not running is 58 lamps illuminated at the 
same time. 


Daniel Romila, VE7LCG has also added to his previous article 
on SDR plug in adaptors, these very small units can receive 
TV signals from 24MHz to 1.6GHz. 


We have 2 stories in “From the Vault”, Trevor is using 
lockdown to sort out his loft, not a moment too soon as it 
seems to have 50 years of accumulated projects, most just 
faded paperwork now. This ATV time capsule covers building 
an oscilloscope back when he was in his teens with a definite 
‘don’t build this PSU at home' warning. The second part looks 
back at an ATV graphic produced on a Sinclair ZX80 
computer. 


It would seem that Trevor should really have started this loft 
clearing process a little sooner, any longer and it might 
qualify for lottery funding as a heritage site, but it does 
provide an interesting look back into ATV and how it was 50 
years ago and this is “From the Vault” after all. 


Please sit back and enjoy CQ-DATV 93 


CQ-DATV Editorial team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 


mixer, and now the software to self-start the unit now runs computers and equipment. 
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The materials that will be used to build the Japanese satellite 
Lignosat, the first space probe made mainly of wood, whose 
launch is scheduled for 2023, are still being defined. We talk 
about it with one of the experts involved, Professor Yosuke 
Alexandre Yamashiki of Kyoto University 
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The announcement, a few weeks ago, of LignoSat, a wooden 
satellite prototype under development by a Japanese 
company and the University of Kyoto , aroused curiosity and 
interest all over the world. The use of a highly biodegradable 
material such as wood material has clear advantages when 
you think the space debris , the space junk , but it also poses 
many challenges, we talked with Alberto Buzzoni , expert 
INAF space technologies. 


To deepen some technical aspects of this innovative project, 
Media Inaf reached out to one of the experts involved, 
Professor Yosuke Alexandre Yamashiki , engineer and 
researcher at the head of the Human Spaceology Center and 
of the Earth & Planetary Water Resources Assessment 
Laboratory at the University of Kyoto in Japan. 


Professor Yamashiki, what kind of tests are needed to 
ensure that the wood survives the harsh conditions 
during launch and in space? 


"There will be a series of tests before the official launch of the 
probe determined by the protocol of the Jaxa launcher [ the 
Japanese space agency - ed]. We have to make sure that all 
the components of our wooden satellite meet their 
requirements, which are very strict". 
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Will the satellite be made entirely of wood, or will 
there be a small fraction of other materials as well? 
What is the main material that will be replaced by 
wood? 


"We are planning to make everything with all wood material, 
but on the other hand, to satisfy the strict regulation 
established by Jaxa for the launch, we have to use a portion 
of metal. We are trying to reduce this portion so that we can 
still say that the satellite is made of wood”. 


Do you already know the type of wood that will be 
used? 


"This is yet to be established and yet to be announced." 
What is the expected size of the LignoSat satellite? 


"The prototype of the experiment will be the size of a 
Cubesat , very small but standardized." 


Will it be covered with solar panels or other reflective 
material? 


"This is yet to be established. However, it all depends on the 
sensor that will be used. Obviously we will need a solar panel, 
however according to the current plan it will be installed 
inside the box". 


In which orbit will the satellite be launched? Is there 
any technology for deorbitation? 


"We will initially launch in a normal satellite orbit around 400 
kilometers asl. However, as the initial launch of the prototype 
will be challenging, we don't expect to have deorbitating 
technology as the satellite is small." 

Source: /https://tinyurl.com/y4mjty8h 
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Luigi D'Arcangelo 


i 


Verification of the propagation of an RF signal 1298 MHz 
video modulation 1280x720 DVBS2 500 Ks fec 3/4 in the 
absence of optical range through the use in mobile of an 
autonomous beacon that uses the patch in "Static Beacon" of 
ISOGRB. Inside the case there is the SDR Adalm Pluto 
modulator, pre amplifier, 3.5 W final, 12 / 5v DC voltage 
reducer. 


The antenna adopted by the beacon in TX is a double Bi Quad 
panel built while the receiving antenna is a 1m grid parabola 
with home made feed built on the pylon at an altitude of 13 
m. To check reception and to orient the rotor we adopted the 
remote desktop towards the two PCs in the radio station. 


It was very interesting to evaluate the propagation 
characteristics of DVBS2 in less than ideal conditions and with 
Qrg around 13 km, not a considerable but significant distance 
considering the conformation of the territory and the various 
obstacles (houses, hills, trees and small wooded areas) 
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=a MiniTiouner-Express r 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 


DS MEETIOUN: 05s - Rece-ver/Amatyier OVB-S/S2 144 MHz to 2450 Miz - Sfiumuni=65 kS/s - for MevTicuner/MiniTouner-Pro 


NIM - Serit FTS-4334L 


MiniTioune™® 2, ire vr 


SR (KS) Freq (tz) 


Onver> - aomana 
7 a 125} 3 Metz Frequency (kHz) 
present between transmitting antenna (mounted on the off- re eee te eer cee, Senn 


road vehicle) and receiving antenna. Despite this and despite rn a 
the received signal did not exceed -70 dbm the reception and 

demodulation of the transmitted video signal (monoscope and 
audio tone) was excellent with C / N Mer = 20. By chance we 
meet for a take away coffee with IW7ECA, IK7LSE and 
IZ7ZKV halfway and we complete the test in two different 
spots. 


Thank you all for your cooperation and availability best 73 de, 
IZ7PDX Ham Radio Station, Luigi. 


Source: CQ-DATV Facebook 


@ Full AF Pw-40dBm S/NMER 2348 Constellations \Seswevd 101332} 


(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
ee eee at WA8RMC QTH 15 miles away). 
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DATV Reception on QO-100 for 


Dummies 


Written by Lucien Serrano FiTE 
Preamble 


The expression “For Dummies” has now passed into everyday 
language by losing its derogatory meaning. It now applies to 
the curious who want to research a particular area. 


The dummies in this provocative title, are of course all the 

OM’s that tell us “DATV is not for them because they cannot 
master microwaves or satellites, it's too technical, and they 
don't want to know anything about digital or video modes.” 


We want to prove to them that on the contrary they have all 
the necessary skills and qualities needed to approach this 
field as long as they know what a soldering iron, adjustable 
wrench and screwdriver are, and they still know how to surf 
the net on a computer. They must still have amateur radio in 
their blood, the one thing that always pushes us to be 
interested in new communication techniques. 


We are sometimes criticised for not publishing articles for 
beginners and with all due respect to fans of Veroboard and 
other past nostalgia, this article is solely aimed at beginners 
in DATV. Much progress has been made in the field of digits 
since their liberalisation by a decision of ARCEP in 2012! At 
the moment, we have found senior managers attentively 
listening and open to our arguments. 


Before 2012 these modes, which use coding, were not 
allowed. The REF obtained a temporary exemption in 2003 
for Wi-Fi experiments in our band 2400 MHz, but this has not 
been renewed. 
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Obviously, television did not escape this digital evolution and, 
even if analogue television spread over 5 MHz is still used 
terrestrially by some “aficionados”, it is necessary to 
recognise that digital television or “DATV” ( Digital Amateur 
Television) brings exceptional spectral moderation, using a 
hundred times less space than analogue, television for the 
same moving pictures. Quality transmissions in a 35 kHz 
mask are currently being tested, with some degree of 
SUCCESS. 


The purpose of this article is not to explain to you all the 
theories surrounding the transport flow, of a TS (transport 
stream) as the specialists say, but to show the simple user 
side of how to set up a receiving station for DATV on the QO- 
100 satellite, since it is equipped with a transponder which 
rebroadcasts images from, potentially, a third of the planet, 
including, Europe, Africa, and Asia, without any distance or 
propagation constraints. 


To set up a broadcasting station, is a bit more complicated 
and that does requires understanding of a certain number of 
concepts on the different systems of data compression and 
encoding and of modulation in QPSK, 8PSK, 16APSK even 
32APSK, which requires amplifiers with a perfect linearity. 
We will not be covering these and we will be limiting 
ourselves to just DATV reception from the QO-100 satellite. 


The same principles apply to the reception of land links, but 
the satellite allows us to see broadcasts 24 hours a day, as a 
beacon television signal is always present. If you have 
already installed a commercial satellite television setup, you 
already know almost everything of the techniques involved. 


You will need: 
e a dish like the one we find in all DIY stores. 


e a standard 10-12 GHz or LNB head, 
e a 75-ohm coaxial cable, 
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e a decoder, 


e a receiver for displaying the received images, the receiver 
being a PC using Windows. 


You see, it’s quite simple familiar kit. 
The band we want to receive is between 10,490 and 10 499.5 
MHz. 


Ku band commercial frequencies cover 10,700 to 12,750 MHz 
commercial equipment is therefore adaptable, the heads in 
use, already cover our band. Let me stress no modification of 
the LNB head will be necessary for DATV reception. 

The budget 


We will set at a maximum of €200 (£175 at today’s exchange 
rates) this amount does not include a computer that every 
good radio amateur already owns. 


An 80-centimetre dish is a good choice to start with, but of 
course, the gain is proportional to the size. If you can, stretch 
to a 100 or 120 cm. There is a wide choice available on the 
internet expect to pay 50 to 100 € (£45 to £90). If you have 
it delivered, check the package carefully before you accept it, 
badly packaged sheet metal models in cardboard are easily 
deformed. Beware of bargains, parabolic dishes have a 
precise shape along with the precise positioning of the source 
at the focus. 


Some of these bargains may be adequate for commercial 
satellites but may disappoint when receiving QO-100. Don't 
forget the second-hand market, there are often sellers of 
specialised dishes for sale near you. You just need check the 
integrity of the parabolic shape. If this is an “offset” model 
which is a section of a paraboloid, then there are advantages 
as LNB source is positioned to avoid the shadow losses of a 
“prime- focus”. 
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The difference is visible in this diagram, an offset dish must 
be much more selective than a prime focus. This is the role of 
the concentric rings in the horn at the end of LNBs, designed 
for offset dishes, these LNB’s are not suitable for a prime 
focus dish, as there is a risk of losing part of the surface. 
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This kind of offset dish is widely used in commercial satellite 
television. 
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Note the mounting flange and its adjustment of elevation 
(more later) 10 GHz head or LNB (Low Noise Block- 
Converter). 


You can often find an LNB included with the dish. We 
recommend a dual outlet head; this helps if you want to 
extend satellite reception to include narrow band modes like 
SSB and CW. You will find dual LNB’s for less than 20 €, (£17) 
all designed for parabolas of all type offset and prime focus. 


The standard LNB is a frequency converter equipped with a 
local oscillator, in our case based on 9750 MHz, and will down 
convert our 10 GHz band to an intermediate frequency 
between 740 and 750 MHz It's this intermediary frequency 
which will be transported via a coaxial cable to the decoder. 


Page 8 


Figure 5: Dual LNB 


The conversion gain of the LNB, the losses in the coaxial are 
of little importance for lengths usually used by amateurs. 
We will not explain the purchase of a coaxial cable, just use 
special 75-ohm satellite television cable, nor will we go into 
fitting F plugs at both ends, you will surely find tutorials on 
the WEB. 


The decoder 


For years Jean-Pierre F6DZP has been working on decoders 
for DATV based on the DVB-S standard used for digital 
satellite television. The main module is the DVB-S tuner or 
“NIM” (Network Interface Module). 


After a lot of testing of numerous versions, the choice of NIM 
fell on the model FT-4334L manufactured by SERIT. 


It covers from 144 to 2450 MHz, which allows direct 
receptions on four of our amateur bands, and can be used for 
QO-100 reception, where the intermediate frequency is 740- 
750 MHz. 
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Figure 6: Tuner or NIM 
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Figure 7: The decoder in operation, image in 125 Ks 


The decoded TS stream will then be processed by the rest of 
the decoder logic to provide a USB connection of video and 
audio information required by the display software. 

The complete decoder was designed, manufactured, and 
distributed in France by the REF,( Réseau des Emetteurs 
Francais) in connection with the designer F6DZP, to provide 
an easy to assemble kit. 


In order avoid surface mount components and further reduce 
costs we introduced the “Minitiouner-S” model. 

This decoder has been described in the Radio-REF of 
September 2020 and repeated in CQ-DATV issue 92. 
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ane 


Figure 8: Composition of the KIT 


Details have also been published on the WEB: 
http://urls.r-e-f.org/nm931za. 


The kit consists of an electronic card mounted NIM, a box 
with its front faces and back pre-drilled and laser-printed, 
and 4 x 3 mm LED diodes. 


The receiver 


As we have already said, the receiver connects to a PC type 
computer running Windows. Here software processing of the 
“TS” stream will be used to decode the digital streams (H264 
or H265 standards) and display the received images. This 
software is designed by Jean-Pierre F6DZP and is constantly 
evolving. The software recognises the type of Minitiouner 
connected to the PC and configures accordingly, the LNB 
coaxial connection for power to the LNB, to set polarization 
and the appropriate band. 
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Figure 12: Micro-USB cable 


These standards are now universally adopted around the 
world for DATV reception. 


There are two types of software. The first is called 
“Minitioune” and the second Scan & Tioune, because it 
incorporates a scanner of the QO-100 band to identify active 
stations and automatically calibrates using the correct 
settings. 


The software also incorporates measurement tools for the 
analysis of received and decoded video streams. The software 
is free and can be downloaded from the VIVADATV site 
managed by F6DZP, after prior registration. 


A dedicated section of this forum “Download” allows you to 
download the latest versions of software. The forum is open 
to everyone, and it's a wealth of information on DATV. 


Equipment installation 


As a first step, we invite you to read our QO-100 online 
manual at Attps://tinyurl.com/yyjflf9k Pages 3 to 6 will give 
you valuable information on the satellite and its pointing. This 
satellite is geostationary on the equatorial plane, the 
orientation of the dish will depend on the position of the 
ground station. 
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For the most of us, the azimuth is between 146 ° and 157 ° 
depending on your longitude, the elevation will depend on 
your latitude and will be for the most of us between 27 ° for 
the most north and 37 ° for the most southerly. The more we 
travel towards the south, the more you must “raise your 
head”, at the equator the elevation will be 90 °. To refine the 
pointing, the Minitioune software provides hearing aid with a 
BEEP function. 


Mount the dish on as stable base as possible fit the LNB on its 
mount and orient the head 15 ° clockwise to compensate for 
the SKEW, this setting will have to be refined with the 
software's hearing aid. 


Connect the coaxial cable between the head and the entry 
marked “A” of the Minitiouner-S. 


Connect the USB cable to the PC and turn on the Minitiouner. 
A Windows beep indicates the connection of a new device. 


Start-up of the Minitioune software. Firstly you need to 
register an account on the VIVADATV platform: 
https://tinyurl.com/y3d408d3 


Once registered, you will have access to the software 
download as a ZIP file. Unzip this in a suitable directory on 
your hard drive. Together with the executable file, you will 
find an .INI file that will allow you to configure the software. 


The software. 


As a first step, we recommend that you change only your 
callsign, your Locator and your city as well as possibly the 
password you have provided for connection to the VIVADATV 
platform. Tempting as it maybe before touching the other 
parameters, wait until you are familiar with the software. 
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Once these changes are made using the Windows Notepad 
editor you can launch the executable Minitioune-xxxx.EXE. 


After a few seconds, a screen appears. Don't be surprised at 
the amount of information on this screen, we are in “expert” 
mode and as indicated previously, the software is also a tool 
to measure and help to point the dish. 


Here, on this capture, the dish is already oriented and an 
image of the DATV tag appears. At the bottom of the screen, 
you will find the signal information received, its relative 
strength and signal / noise (C / N) as well as a display of the 
modulation, here in QPSK, (Quad Shift Keying), modulation of 
the 4 phase states, which will enable us to see the grouping 
of points on the 4 quadrants. 


Then follow the information on the quality of the digital 
stream along with the video, audio, and other information 
about the TS. Further information appears on this Airbus 
A380 version of the dashboard. 


These relate to locking the tuner onto a signal. You will notice 
these are at the top left of the display and allows you to 
figure out the SR (Serial-Rate), which is to say the binary 
flow of the data to be able to decode a program. The pre-set 
buttons allow you to set the tuner reception frequency. Here 
the table is configured for the pre-sets of QO-100, the first 
column from 1 to 9 indicates the mega-hertz digit, the one on 
the right the kilohertz. 


At the top left of the screen there are buttons that allow the 
setting of the symbol rate (SR) and reception frequency. The 
software assumes that you are using a normal satellite LNB 

with a local oscillator frequency of 9750MHz. 


At launch, by default, this is the frequency and the SR of the 
beacon which is pre-programmed. The mode here is DVB-S2, 
input A of the NIM is selected and a voltage of 18 V is 
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supplied to the LNB to power it and will set the polarization to 
horizontal. 


The BATC MiniTiouner runs off 12volts and allows this voltage 
to be put on the coax to the LNB by placing a suitable jumper 
on the board. In order for a standard LNB to be used for AO- 
100 reception you can turn the LNB round by 90 degrees plus 
the skew angle. This means the coax will exit the LNB 
horizontally and care needs to be taken in waterproofing the 
LNB connections. 


Careful reading of the file “read me” which is part of the 
downloaded zip file, will then give more meaning to all other 
information on this interface. What does a signal showing as 
D6 mean? In the "old"analogue video world a report was 
given using a P code. The D code is the digital equivalent. 
Depending on the encoding parameters, the signal to noise 
ratio (called Modulation Error Rate or MER) for decoding must 
be in theory be 4.7 dB. In the example the received signal 
(MER) is 10.9 dB, so we have a positive margin of 6 dB, 
hence the report of D6. Once the software is installed, fine 
orientation of the dish and settings will enable a more 
accurate pointing of the dish in order to get the MER as high 
as possible. When reporting the reception to a transmitting 
station it is usual to give either the MER or D values. The MER 
you see will depend on the size of the dish you are using as 
well as the transmitting stations power. The D report will 
depend on the MER and, more importantly, the modulation 
characteristics being used.. 


The last box at the bottom right contains a display of 
switches, one of which is marked "BEEP”: This is really 
helpful when pointing the dish. As soon as a signal is received 
the BEEP rate changes according to signal strength. This 
earpiece will allow the best orientation possible of the dish. At 
this stage, it will then be necessary to adjust the skew, which 
is to say the inclination of the LNB source compared to the 
vertical axis of the dish. 
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Figure 15: Skew adjustment 


For our QO-100 satellite is about 15 to 20 ° negative, as 
shown in the figure. Set to maximum signal using the beeper 
or MER indication on a decoded station. 

Getting started with the software. 

Scan & Tioune. This second package must also be 
downloaded from the platform VIVADATV, section 
“Download”. 


The same as for the Minitioune.exe program, you will need to 
customize the .INI file, then launch the executable. This 
program can also serve as an aid in pointing the dish. 

The visual interface is a little different: what at once attracts 
attention is the spectrum analyser integrated into the 
software which scans the satellite band, locates stations, and 
identifies them. 
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1 MINITIOUNE v1.0.1h - Receiver/Analyser DYB-S/S2 144 MHz to 2450 MHz - SRmini= 32 kS/s - for MiniTiounes/MiniTiounes-Pro - 


SR (kS) Freq (kHz) \ MiniTiouner-S 
NIM :Serit FTS-4334L 
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= SS SS 
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TS stat _ reset. 
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Figure 13: Receiver screen in expert mode 


1 MONTIOUNE v1.0.1h - Receiver/Analyser DYB-S/S2 144 MHz to 2450 MHz - SRmini=32 kS/s - for MiniTiouner/MiniTiouner-Pro - 
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Figure 14: Normal mode 
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udp: //@232.0.0, 1:9999| 


[_] Afficher plus d'options 


Lire v Annuler 


Figure 16: Via a VLC connection coupled with the VLC 
software by a UDP link indicated in the section located 
in the upper right corner, you can pass the full screen 
streaming to your PC or to any another in the network 


If you want to view one of them, just click on the code in the 
scan, or on the station identification buttons to the right. The 
advantage of Scan & Tioune is that it doesn't need an 
internet connection to locate a station. 


Scan & Tioune is a remarkable program which enables the 
handling of satellite reception by beginners, remember we 
have all been there once. Click on the image to change the 
format. 


In the same astral position is a commercial satellite and via 
this you can receive France 24. 
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Do 2 | 


] Scan & Tioune V0.2k for MiniTiouner/Pro ---- Scanwidth 250 Kitz to 60 MHz ---- Detect SRE6KS/s to SRISIONS/s 
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Figure 19: France 24 reception 


To do this input the zone and for Scan & Tioune frequencies 
shown in this capture. 


Tuner frequency: 11,996,000 kHz SR: 27500, DVB-S for the 
scanner and set the width of the scan at 60 MHz to view the 
commercial transponder. 


Of course, there would be a lot more things to say about this 
software, but we will not go into that here: To receive 
amateur television on the QO-100 satellite, a simple program 
like Scan & Tioune allows you to start. It will then be time to 
refine the settings and improve your knowledge of DATV. 


Conclusion 


Apart from receiving amateur transmissions we can use this 
satellite to relay the broadcasting of programs scheduled 
during events or international conferences. 
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. . . @ Scan & Tioune V0.2 for MiniTiounes/Pro ---- Scanwidth 250 kHz to 60 MHz ---- Detect SREGKS/s to SR33000KS/'s = x 
Since its launch in early 2019, we were able to attend <r ee serene 

conferences organised during the Friedrichshafen fair, during Te ee Sd by FEDZP.yomcon 00000 
the annual Amsat meeting at Electrolab in Nanterre or at the Ea 


HAMEXPO 2019 trade fair. 


The amateur radio community now has its own satellite TV By Son 
channel. From now on you will have access for a reasonable NOUNER DEROTATOR os : 
sum, to this tool available to all radio amateurs and would be ee |p ea Pons, Seen - 
a shame not to use it. In summary, what do we need for 1000 10494601 — EF ky RA AES TE 
reception of DATV broadcasts on QO-100? is 


e A satellite dish: 60 € on the Web. 


ale: 


e A 75-ohm extension cord + F plugs: € 20. may Sa eT) aint st ae Sse 4 
e A Minitiouner-S decoder: 89 € + port REF shop. EE) (ER) EER) (AT = ‘ = 
¢ A 12 V1 A jack output power supply unit 2.1 mm: eBay € 5. |E @=|2o= mr} EQ = P ree vores se 
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supplier. 


Figure 17: Scan & Tioune 
We have kept within the planned budget, and the assembly of 


Scan & Tioune V0,2k for MiniTiouner/Pro ~--- Scanwidth 250 kts to 60 MHz ---- Detect SR5GKS/s to SR33000KS/'s - x 
all this equipment is part of the pre-requisite skills listed at . . 
the beginning. We hope that this article has achieved its 
objective, which is to show you that amateur television is not 
reserved for an elite group but for all amateurs. eso sie 
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Bytes recyd: 403 kb/s lock 3518 ms 


Figure 18: Scan & Tioune 
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Using the MiniTioune software. (MiniT) 


Written by Dave Woodhall, G3ZGZ 


Having just read Luciens contribution (Yes I got to see an 
advanced copy), I thought I would pen my set up for QO- 
100. We are both on the same page, I just did things a little 
differently. Ignore the Helix around the LNB in the picture. I 
also have uplink capabilities to QO-100. The uplink is on 
23cms. I use the same dish and the Helix is fed by my 23 


This defaults to MYCALL and is only used when sending your 
received pictures to the web MiniT monitor page. For the 
moment don't bother about changing anything. When you are 
ready to change parameters they are stored in the .ini file 
and this can be edited with simple text editors such as 
notepad. 


The software defaults to the settings required to receive and 
display the beacon signal from Oscar-100 which at the 
moment is a video about the launch of Oscar-100. 


cms DATV TX ( about 20 watts is required). 

The dish 
I have a 1.1m offset dish and would recommend nothing 
smaller although I accept others have managed to get away 
with less. I used the same Software and Minitioune hardware 
as Lucien they are highly recommended. 


Now is the time to install and align your dish. 


eceiver/ Analyser D¥B-S, 

MiniTiouner V2 

NIM : Serit FTS-4334L | -Pid from. A ' 

is ppm calibr 23.00 (i) : 

(DEROTATOR] a 
_sr500_| 
saute — 
“_shis_] \ 
rma) mej 


Software 


Download and install the 32 bit version of VLC - even if you 
have a 64bit PC Attps://tinyurl.com/p4awpbb. This is 
necessary to decode the video and sound. 


Download and install the MiniT software 
https://tinyurl.com/y5g8gxcb 


o 


wa} 

r 
r 
a 
r 
o 
. 


You WILL need to register before you can download the 
software. After logging in click on board index, software 
useful for datv, download. 


Beep Deave UDP Record 
os 


HE .. 
Expert Web | 


This is reception of Oscar-100 using a 60cm dish which is just 
big enough for the beacon, but not for weaker stations. A 
dish 1.1m is a good size to use. 


The current version (Feb 6th 2021) is 1.0.1.0r 


Ocarier QsA QFui AF Pw-StdBm C/NMERS.7d8 Constellations 


Configure the software 
Run the MiniT software. 


At some stage you will probably want to configure some 
aspects of the software such as your call sign. 
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At the bottom of the screen there is a meter marked C/N MER 
(Modulation Error Rate). 
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This shows the strength and quality of the received signal. If You do need to be able to get to the mounting bolts and 


you dish is not aligned this will be hovering around 1 to 3dB. move the dish easily. I have a 1.1m dish on a 50mm pole and 

When receiving the beacon you will need 5dB or more. can get to the back of the dish for adjustment. This size of 
dish is not easy to pan and tilt so I put a spare U bolt and 

Your dish does not need to be mounted very high so long as clamps on the pole first and then rested the dish mount 

it clears local obstructions. The satellite elevation is around bracket on this. This allows me to pan the dish without it 

23 degrees for the UK and I used a bright torch and slipping down the pole. 

protractor at night to make sure I cleared the house next = 

door. 


BY 


Old dish showing mounting idea and elevation 
markings 


Obtaining the dish settings 


Go to https://tinyurl.com/yyfggyo8 and input your post code 

in the left box. In the right box select the satellite at 26E - 

~ ARABSAT. Click on the search button near your post code and 
My 1.1m dish used for transmitting and receiving you will get the azimuth and elevation to the satellite for your 
Oscar-100 QTH. 
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Set the azimuth using a compass (watch out - the dish is 
probably steel and may effect the compass). 


Set the elevation as needed. This is not so easy if you have 
an offset feed dish as the dish does NOT pick up the 
maximum signal when pointed up to the sky! 


Waterproofed feed! 


Often the mounting bracket has markings to allow the 
elevation to be set and that is a good starting point. Dishes 
bought in the UK will probably have been sold for use with 
the Sky/Freesat satellite and you may find that the front face 
of the dish is more or less vertical when correctly aligned. 


This gives the appearance that the dish is picking up signals 


parallel to the ground but in fact the 'offset" angle takes care 
of that. 
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Mount your LNB on the bracket. If your receiver can se 


nd 18v 


up the coax to the LNB it should be mounted with the cable 
at the bottom. If you are working off 12v it is necessary to 


rotate the LNB so the cable comes out parallel with the 
ground on the right hand side of the dish as seen from 


the 


front of the dish. (the LNB can receive either vertical or 
horizontal polarisation and this is selected by feeding the LNB 


with different voltages). 


Now your dish and LNB are in approximately the right 


position and if you are lucky you will get a picture on your 


PC. BUT, you probably have as much chance of this 
happening as winning the lottery! 


Loosen off the dish mounting bracket and adjust the dish 
az/el for the maximum reading on the MER meter. What, your 


PC is in the shack and you cant see it from the dish? 
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Same at my QTH, so what I did was use my XYL's phone and 
mine on a video call with WhatsApp or Facetime etc. Just 
remember there is a delay in what you see and also a delay 
in the MER meter responding to a change in signal. I've also 
used a camera in front of my PC to a small LCD monitor that 
I took into the garden. 


SLOWLY move the dish left/right/up/ down for maximum 
MER. This is made much easier if the additional U bolt and 
bracket are under the dish bracket as the dish will not slide 
down the pole. Lock the dish in position. 


Now turn the LNB very slowly clockwise when seen from the 
front of the dish to get the best MER - you are now setting 
the skew angle. This will be about 20 degrees clockwise. 


Feed from the bottom 
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The pictures show my "installation" whilst I was testing! Since 
then the cables have been routed through glands into the box 
below the dish and properly waterproofed with self 
amalgamating tape. In there is my 2.4GHz PA and power 
supply that are remotely controlled from the shack! 


The "bullet" LNB I use had its cap cut off so I could use a 
short piece of 22mm copper pipe to allow the LNB to be 
adjusted easily. The LNB body is epoxied to the tube and the 
original cap is fixed to the opposite end of the tube. The tube 
needed "panel beating" to make the LNB end square before 
being glued in place. 


The excellent waterproofing Walls box remains - it needs 
replacing every so often and John G3RFL reluctantly (?) helps 
by emptying the ice cream out! 


Alternative ways 


If you have a satellite installation meter set it to 741.5MHz 
and use that to get the strongest signal. If you own one, you 
probably know all this anyway! 


If you have a SDR then connect it via a 2 way splitter that 
has one leg with power pass-through. Connect the SDR to the 
NONE power leg and a 18v (or 12v if you turned the LNB 
horizontal) to the power pass leg. You don't need to use coax 
- just use a wire poked into the centre connector for positive 
and the case for the negative. 


Set the SDR to 741.5MHz and move the dish and skew angle 
for the biggest hump! Remember the phone trick if you don't 
have a laptop that you can take to the dish with your SDR. 


Again there is usually a delay in the response of a SDR to 
signal level changes so move the dish SLOWLY! 
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The SDR display 
Other Stations 


When you are tired of watching the launch of Oscar-100 you 
will want to look for other stations. 


Go to https://tinyurl.com/y4nc7xcm and you will see a 
spectrum display that Goonhilly is receiving. The big hump on 
the left is the beacon signal. Other humps to the right are 
amateur signals. 


At the top of the humps there should be a SR and frequency 
displayed. Setting this in your MiniT program will allow you to 
decode those signals (if they are strong enough on your 
dish). 


Make a note of the SR and frequency - ideally bring the web 
page up on another screen or computer if you can as the 
signal may have turned off before you set up MiniT. 
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If you put your mouse on the blue line under the signal 
(shown here in yellow) a pop up screen will give you the 
correct frequency as the spectrum display is not always spot 
on. 


The picture above shows 10497.250 and SR 250. The big 
narrow signal on the right is a station running a low SR. 


Go to the frequency panel at the top left of MiniT. 

e Click on the SR 250 box To set the SR. 

e Click on the 7 box to set the frequency to 10497 
e Click on the 250 box to set the KHz to 10497.250 


If you don't see three columns then click on the Oscar 100 
box at the bottom of the preset channels. 
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Now watch the picture! 


Most stations are using DVB-S2 and the MiniT program 
defaults to this setting. 


If you are getting a good signal but there is no audio or 
video, it is possible that the station is running in DVB-S 
mode. Under these circumstances you will probably see two 
green lights at the bottom left (Full will be red), the MER is 
higher than necessary for a decode and the box to the right 
of the constellation display shows a D number equal or 
greater than zero. If there is no D number the signal is too 
weak to decode and you need a bigger dish, or better 
alignment! 


Try clicking on either Auto or DVB-S in the DVB mode box 
under the frequency selection panel on the left. 
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Memory 


There is a temporary memory facility available in MiniT. When 
you are receiving a station if you click on one of the "store in 
memory" boxes at the left just above the meters, all the 
settings will be stored whilst the program is running. 

If you have clicked on these memory boxes for different 
stations you can recall them by clicking the Mi to M4 buttons 
at the bottom of the frequency panel. 

Picture 


A picture can be saved by clicking on the photo button on the 
right hand side in the centre. This will be saved to same 
folder where MiniT is installed. 


Read all over the worldh 


please join|our.email list:to be notified when: new,edition becomes available 
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Written Jim Andrews, KH6HTV 
Reproduced from Boulder Amateur Television Club TV 
Repeater's REPEATER Febuary, 2021 


KH6GHTV VIDEO 
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Cancel 
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About six years ago, Hi-Des in Taiwan ( www.hides.com.tw ) 
introduced their model HV-310E DVB-T transmitter. Note: Hi- 
Des calls them “transmitters”, but I prefer to call them 
“modulators” because of the relatively low milli-watt output 
powers from them. So in 2015, Jack, KOHEH, purchased one 
of the HV-310Es. Jack let me evaluate it. I ran a few tests on 
it and was un-impressed. My reaction at the time was “Do 
Not Buy !”. However, I did not fully evaluate it, nor publish 
my results. More recently, Chris, KOCJG, purchased an HV- 
310E and he has kindly loaned it to me to again evaluate and 
this time publish the results of my tests. 
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Again after this most recent evaluation, my conclusion 
remains the same, i.e. “Do Not Buy” for ATV service. 


This evaluation focuses on the HV-310E, but also compares it 
against two other Hi-Des DVB-T modulators. They are the 
original model HV-100EH and a later one which came after 
the 310, the model HV-320E. The 100 & 320 were evaluated 
in 2016 & 2017 and documented in AN-28a and AN-42 [1, 2] 
which are also recommend reading. The table on page 3 
summarizes the results of the current tests for these three 
models. 


Hi-Des sells the model HV-310 in several different versions. 
The difference being the final rf amplifier installed. All 
versions cover from 0.1 to 1.35GHz. Different amplifiers are 
optimized for different frequency ranges. 


For amateur TV (ATV), the bands of most interest are the 
70cm (420-450MHz) and 23cm band (1240-1300MHz). 


Differential 


lad Ca? ae. 


uu - 
RF-OUT HOMI-OUT CVBS-IN HOMI-IN: 
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The one tested for this app. note was the model HV-310E 
which is optimized for the 70cm band with +15dBm of rf 
power. The other versions available are: the HV-310EH with 
power peaked for 23cm band ( +5dBm) and the HV-310EH- 
PA1200 with extra power peaked for 23cm and +20dBm max. 
output. The 310 also includes a rear panel switch to allow the 
final amplifier to be switched in and out of the circuit. In the 
HV-310E, this amplifier had a gain of 21dB at 70cm. 


CAUTION: Hi-Des has in it’s HV-310 instruction manual this 
warning:- Never operate the transmitter without a 50 Ohm 
antenna or dummy load connected to the antenna port. 
Never operate the Hi/Low gain switch when the power is on. 
Doing either will burn out the final amplifier. 


RF Power 


The major selling point for Hi-Des for the HV-310 is it's rf 
output power compared to the HV-100EH or HV-320E. The 
secondary selling point is cost as it is their lowest cost 
modulator at $279. 


RF power is mainly a selling point for people wanting to 
install it as a stand-alone, digital TV transmitter in an R/C 
aircraft, or drone. 


For ATV operators, we are usually wanting and needing much 
higher powers in the watt region, not milli-watts. Thus, we 
are using these Hi-Des units as modulators driving, high gain, 
high power amplifiers. 


The higher power of the 310 is not an issue. In the 
comparison table, the max RF output power was measured 
for the three different modulation modes of QPSK, 16QAM 
and 64QAM. 


The rf power measured is the RMS value. I used an HP-432A 
power meter with HP-8478B thermistor power head. 
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Comparison Table - Hi-Des models HV-100EH, HV- 
310E, & HV-320E 


| Bandwidth 


| Pout (430MHz) 


| Conclusion 


| Parameter HV-100EH HV-310E HV-320E 
| Price $369 


Frequency Coverage 100MHz - 2.5GHz 
1.2-1.35GHz 1.09-1.35GHz 
1s 15525. 25,354 
5, 6,7 & 8 MHz 


5, 6, 7 & 8 MHz 5,6, 7 & 8 MHz 
3.2, 5.0 & 3.3dBm 14.7, 16.4 & 13.6dBm 7.4, 9.1 & 6.4dBm 


| Pout (91SMHz) 5.4, 7.1 & 4.3dBm 
| Pout (1.27GHz) 5.2, 7.0 & 4.3dBm 
[Pout (2.4GHz) 0.2, 1.9 & -0.8dBm 
| Internal switchable No Yes, 21dB gain (70cm) No 

Amplifier ‘ee 18dB gain (23cm) 

Attenuator Range 0 to -47dB 
| Attenuator useful range 0 to -47dB 

QPSK, 16 & 64 QAM Yes 
| Carrier Leakage No 


NO! even in best Yes 
setting, humps of -35dB 


Out of Channel 
Spectrum Suppression 


Yes, except for gain of 


+5 or 6dB 


> 40dB noted 
QPSK,16QAM & 22, 26, & 29dB 23, 26 & 32dB 
|_64QAM - Signal/Noise 
__HDMI Input to 1080P Yes 
| Line Audio In 
MPEG-2 & H.264 H.264 onl 
_Adj. Resolution 480i to 1080P 
Boot-Up Time 15 seconds 
HDMI loop-thru No 
Front Panel Channel NO, must use remote Yes 
| Select Buttons control 
PC control port UART 
_Ethernet No 
Ventilating Fan Yes 
Current @13.8Vde 450 mA 


2ed choice to buy NO - do not buy Ist choice to buy 


RF Spectrum 


This is the one area with major differences between the three 
models. It is also the area I found the most objectionable on 
the HV-310E and my reason for my “Do Not Buy” 
recommendation. 
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Fig. 3 compares the spectrums of the HV-100EH, HV-310E & 
HV-320E. The three colored traces are for the maximum rf 
output and with the internal attenuator set to lower the 


output by -6dB & -12cB. 


These were measured at 441 MHz in the amateur 70cm band. 
Most of the evaluations were performed at this frequency. 
Operation was also verified in the 23cm band. 


UserKey Set: System, 


100 
‘Center Freq 441.00 MHz 
RBW 


1oRef_10.00 dam 


UserKey Set: System, 


90 
CenterFreq 441.00 MHz 
RBW 
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Status ¢Ref 5.00 dBm 


UserKey Set: System, 


95 
Center Freq 441.00 MHz 
RBW 30.000 kHz vow 


The spectrums were measured using the spectrum analyzer 
settings specified by the ITU [3] for DVB-T. 


They are: Center Frequency = channel center frequency, 
Span = 20 MHz, Detector = RMS, Resolution Bandwidth = 
30kHz, Video Bandwidth = 300kHz, Sweep scan = 2 seconds. 
In addition, I use 10 signal averages. The ITU specifies that 
the out of channel spectrum shoulder be measured at 200kHz 
beyond the channel edges. Thus for a 6 MHz channel, it 
should be measured at + 3.2 MHz from the center frequency. 


The Hi-Des advertised specifications for the Spectrum 
Shoulder (adjacent channel) is -45dB (HV-100EH), 40dB (HV- 
310E) and >48dB (HV-320E) Their spec. for Carrier 
Suppression is: >42dB for all three models. 
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HV-100EH 


This is the top photo in Fig. 3. At the max. rf output, the 
spectrum shoulder breakpoint is -35dB. It only meets 
shoulder spec. when the output is dropped with the internal 
attenuator by -3dB or more. The major spectrum defect of 
the HV-100EH is carrier frequency leakage. It is just 
noticeable as a small spike on the cyan trace. Increasing the 
internal attenuator setting more does not lower this leakage 
spike. It remains at -32dBm, far worse than spec. by 10dB. 
Because of carrier leakage, I do not recommend the internal 
attenuator be set any lower than -10dB. This carrier leakage 
also compromises the ultimate signal to noise ratio, especially 
for 64QAM. 


HV-310E 


This is the middle photo in Fig. 3. It does not meet the 
>40dB spec. At the max. rf output, the spectrum shoulder 
break-point is -38dB, but the far worse situation is the broad 
hump in the spectrum occurring + 6MHz from the center 
frequency. At max. rf output, it is -35dB down. But when 
lowering the rf output using the internal attenuator, it 
remains unchanged and thus becomes even worse relative to 
the in-channel spectrum. I also was able to measure carrier 
frequency leakage of -35dBm which was the same regardless 
of attenuator setting. I got essentially identical results when 
using the low power switch setting and also on the 23cm 
band. Because of the humpy spectrum, I do not recommend 
the internal attenuator be set any lower than -6dB. The signal 
to noise (S/N) of the rf output is also compromised by both 
the poor spectrum and carrier leakage. 


HV-320E 


This is the bottom photo in Fig. 3. This modulator has a very 
clean spectrum. The out-of-channel spectrum shoulders were 
virtually non-existent. 
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Even at max. rf output with the internal attenuator set to 
OdB, the shoulder break-point was -44dB. The internal 
attenuator has a range of 0 to -47dB and can be used with no 
issues over it's entire range. No carrier leakage was detected. 


Spectrum Pollution 


I have always been an advocate for spectrum conservation 
and cleanliness. This is especially important for ATV where we 
use very wide bandwidths for our signals. To be a good 
neighbor with our fellow hams, we should not use any more 
bandwidth than absolutely necessary. 


Thus in the old, NTSC, analog TV days, I was a strong 
advocate for using Vestigial Side-Band (VUSB-TV), following 
commercial broadcast standards. I refused to use AM-TV. I 
even published an article in QST [4] advocating VUSB-TV 
over AM-TV. 


All analog ATV in Boulder, Colorado has been VUSB-TV since 
the early 90s as a result. Now, in the current, digital TV era, 
we can have very clean DTV signals and keep our spectrums 
within the designated 6 MHz (or less) TV channel. 


With clean spectrums, it is now even possible to operate DVB- 
T on adjacent TV channels. This has been shown in lab bench 
experiments in my app. note AN-19 [5]. We have also with 
our Boulder ARES group successfully operated simultaneously 
DVB-T on all four, 70cm, 6 MHz, TV channels ( 423, 429, 435 
& 441 MHz on actual field operations without interference. 


So, now with the HV-310E, this would not be possible. If one 
lowers it's rf output to properly drive an RF linear power 
amplifier, the + 6 MHz “Hump” as seen in Fig. 4 (middle 
photo) will start to dominate and also be amplified. These 
humps will directly impact and prohibit operation of any other 
TV transmitter, or other RF service, in both the lower and 
upper, adjacent TV channels. 
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They pollute the spectrum. For this reason, I say again - “Do 
Not Buy”. 


Out of Date Specs 


The spec. sheets on the Hi-Des web site for these various 
models are all somewhat out of date. With more recent 
versions of firmware installed, I have found that all three 
modulators have enhanced capabilities. In particular, the 
bandwidths of all can now be adjusted down to 1 MHz and 
include 1.5 MHz, 2 and 2.5 MHz, in addition to 3, 4, 5,6,7& 
8 MHz. Now the output resolution is also adjustable, 
independent of the input resolution. 


Recommendations 


My personal recommendation for a DVB-T modulator is the 
Hi-Des model HV-320E for use on both the 70cm and 23cm 
band for ATV service. For a DVB-T receiver, see my app. note, 
AN-57a, [6] for a review of the various Hi-Des receivers. My 
recommendation for a 70cm receiver is the model HV-100. It 
is also a good buy at $99. For a 23cm receiver, I recommend 
the model HV-120, but with the addition of a KH6HTV Video 
model 23-4LNA pre-amplifier (0.9dB NF). If the HV-120 is 
unavailable, then instead use the HV-100 receiver with a 
KH6HTV Video model 23-7 Down-Converter. 
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More of Jim's application notes can be found on his web site 
https://tinyurl.com/y3hykntb 


Feedback 


Since the above review was first published, Jim has received 
the following feedback. 


Hi-Des HV-310E Modulator: I reviewed above the three Hi- 
Des, DVB-T, modulators ( HV-100EH, HV-310E & HV-320E). 
In this review, I, gave a "Do Not Buy" recommendation for 
the HV-310 primarily due to it's poor out of channel 
spectrum. In response, I have gotten this e-mail letter from 
Dave, AH2AR, of the Dayton Ohio Amateur Radio Assoc. 
(DARA). 


Jim, I personally have several HV310’s and an HV320 I use 
for testing. I wanted to somewhat challenge what you stated 
about staying away from HV310s due to the hump artifacts 
as noted with a spectrum analyzer. 


I would venture to say there are probably 15, HV310s being 
used in this tristate region. 
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Note that the HV 310 is used in the MidWest region and its 
employment is successful for for three primary reasons: 


We all use 2MHz bandwidth here in the midwest due to its 
advantage for DX point-to-point contacts. Consequently, any 
spectral artifacts outside of the 2 MHz bandwidth is centered 
on the bandwidth that may be alternately occupied by the 
bandwidth of an A5 signal. Any humps are well within the 
bandwidth used for video transmissions for ATV use here on 
70cm. 


The DARA, ATV repeater uses an HV310 that works 
appreciably well. SNR from its output is 23dB, so the 
waveform humps do not obviously adversely affect de-coding, 
as the received signal quality from the repeater is not 
affected... We routinely have tropo openings and the HV310 
provides signal decoding conditions out to 90 miles.... no 
mountaintops here! 


From a practical standpoint, there will not be a realistic 
condition where you will find an operating situation when the 
in-channel spectral energy from these humps interfere with a 
secondary amateur radio user employing a narrowband 
mode. The -30dB lower spectral energy as exhibited by these 
humps may at-worst slightly raise the noise floor of a third 
party receiver, only IF that receiver was operating within the 
bandwidth of the humps; IF the third party receiver was 
extremely close to the offending signal, and IF the two 
stations’ antennas were aligned with each other. But more 
importantly, there will not be any narrowband amateur radio 
operators using this bandwidth in this region. Again, keep in 
mind we are using bandwidth normally occupied by an A5 
signal. 


The DARA, ATV repeater is using a DCI filter for DVB-T that is 


slightly wider than 2 MHz, so the humps are further 
suppressed on the ATV repeater here. 


CQ-DATV 93 - March 2021 


The HV310 is considerably less cost. This is a biggie for many 
people. Under the aforementioned conditions, the lower cost 
is an excellent trade off. 


Cheers, Dave, AH2AR 
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CATV MODULATOR - Modification for 


434 & 426.25 MHz 
Written by Jim Andrews, KH6HTV 


I have written in the past about using commercial grade, 
CATV modulators for generating really pure, Vestigial Side- 
Band TV, for ATV. My first was in the Feb. 2013 issue of QST. 
More recently, I discussed them in our newsletter in the Dec. 
2020, issue #65. My earliest product for KH6HTV Video back 
in 2011 was a 70cm, VUSB-TV transmitter which used a Pico- 
Macom, CATV modulator. These were modulators used by the 
cable TV folks in the head-ends of their cable systems. They 
were also used widely in closed circuit TV systems, such as in 
hotels, etc. 


These CATV modulators are fully synthesized to work on all 
standard, 6 MHz, broadcast TV and also CATV channels. CATV 
channels 57-61 fall in the amateur 70cm band. For example 
channel 57 is from 420 to 426 MHz with the video carrier at 
421.25 MHz. This however poses a problem for some ATV 
groups in the USA that have historically chosen, non-standard 
frequencies for their ATV operations. 
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Soon after I introduced my 70cm, VUSB-TV transmitter, Mike, 
WA6SVT, contacted me and encouraged me to also offer such 
transmitters with non-standard frequencies. Mike said the 
most commonly used, non-standard frequencies in use were 
#1 - 434.000 MHz and #2 - 426.250 MHz. 


Thus, back in 2011, I studied the problem of how to modify a 
CATV modulator to work on frequencies, such as 434 or 
426.25 MHz. I had previously bought several modulators 
from different companies, including: Pico-Macom, Holland, 
Drake and Blonder-Tongue. I ran exhaustive tests on these 
modulators to determine their overall performance. As a 
result I had chosen the Pico-Macom model MPCMA as the 
best modulator to use in my model 70-10 TV transmitter. So, 
I went back to all of these modulators and proceeded to open 
them up and carefully examine their internal circuitry to see 
how I might be able to alter their output frequency from the 
standard CATV channels. There was only one which appeared 
to have a simple enough frequency synthesizer circuit that 
could be modified easily. It was the Pico-Macom model 
MMA860. 


The MMA860 modulator used a Zarlink SP5659 frequency 
synthesiser IC. The frequency reference used was a 4 MHz 
crystal connected to the IC's oscillator terminal. By cutting 
the crystal circuit trace and injecting from a signal generator 
a 4 MHz sine wave, and then diddling the frequency slightly, I 
was able to determine precisely what reference signal I would 
need to be able to generate either a 434 MHz or 426.25 MHz 
ATV signal. For 434 MHz, the reference required was 
4.006250 MHz. For 426.25 MHz, the reference required was 
3.991535 MHz. 


I then researched where to obtain crystals for these 
frequencies. By then International Crystal was going out of 
business. But I discovered programmable cyrstal oscillators 
were available from Digi-Key and Mouser. I ordered the 
appropriate PXOs as Citizen model CSX-750PKBCT. 
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This is the circuit I designed to build into the Pico-Macom 
MMA860, CATV modualator. I first built it in breadboard 
fashion on 0.1" perf board with copper tape. All of the 
components are surface mount (SMD). The switch was an IC 
style DIP switch. The SP5659 required a 100mV(rms) drive 
signal, so the resistor voltage divider, R1-R3 is necessary. I 
then laid out a printed circuit board as shown in below photo. 
I installed this tiny pc board inside of the MMA860. I removed 
the side panel and cut a small rectangular hole as access to 
the DIP switch and drilled two holes for 4-40 screws to mount 
the PXO pc board on the side panel. This was done 
immediately over the SP5659 IC. Tiny wire-wrap wires were 
then used to connect the PXO board to the main modulator 
board. 


Depending upon the settings of the DIP switch, SW1, the 
modulator functioned normally with the internal 4 MHz crystal 
on the standard CATV channels with SW1-a closed. With 
SW1-a open, SW1-b closed, and either SWi-c or SWi-d 
closed, a PXO's signal was instead injected into the SP5659 
synthesizer. For 426.25 MHz, the modulator's front panel 
control was set to Ch 58 and SW-1c was closed. For 434 MHz, 
the modulator's front panel control was set to Ch 59 and SW- 
1d was closed. 


CQ-DATV 93 - March 2021 


wl) | AIA/Qla] gles) rete] 1d) 


— 
> 


i] 
whe 
XL 
| 
Al 
o 
= 
fe) 


es! —. 
elo | ut 


7aLTL 


%0.025  —¥: 1.500 Snap: 0.025" | 


After coming up with this design, I then proceeded to 
advertise it as a product for sale. I offered to sell a modified 
Pico-Macom MMA860 as my model 70-2A, VUSB-TV 
Modulator. To be perfectly honest, sales were a bust ! I only 
ever sold two of them, one five years later in 2016 and one 
installed in a 70-10 transmitter in 2013. 


So there is obviously, not a market for such a product. I have 


thus quit offering it for sale. But, for ATV hams out there that 
want to roll your own, this is how you can do it. Good Luck ! 
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Grass Valley Mixer Conversions - Part 26 


Written by Trevor Brown, G8CJS and Mike Stevens, 
G7GTN 


In this edition I want to 
concentrate on populating a MK2 
PCB, connecting it to a GVG panel 
and communicating with the free 
= version of Vmix. Several of these 
MK2 PCB’s are out there with beta 
testers and as results come in, I 
will include any information at the 
end of each article. Between issues I will keep you informed 
on the CQ-DATV Facebook site. 


I have now populated and installed a MK2 PCB inside my own 
GVG panel so it is now a self-contained unit. I still have a 
couple of PCB’s and If you would like to become a beta tester 
now is a good time to speak up. You will have to cover the 
costs that’s £5 for the PCB + postage and can contact me 
either via our Facebook site or on email at 
editor@cq-datv.mobi (it’s a group email for the production 
team, not my title). 


The new MK2 PCB has onboard power regulation. This 
enables the panel to be powered from a single 19v supply. To 
this end I am using an old laptop PSU, these are 
commonplace on eBay. The PCB took about two hours to 
populate. I installed the three regulators, switches, sockets, 
connectors, and capacitors, but none of the chips or either of 
the micro’s and then powered it up to test the rails. I had no 
heatsinks on any of the regulators at this point, but as no 
current was being drawn, they were not necessary. 


The 15V and 9V were present on the correct pins of J3 and 
the +5V was present on the correct pins of the PCF 85754’s. 
Happy with this I fitted the PCF 8574 chips and the Arduino 
Pro and Di mini. 
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The Arduino had been programmed and the D1 mini flashed 
with Annex BASIC as per the instructions in the on-line 
manual. I have included the On-line manual in the latest GVG 
18 zip file. 


The Arduino Pro was not socketed as it needs to be fitted as 
flush to the board as possible. I worry about removing it 
should it prove necessary so at this point I only soldered up 
the I2C pins the Vcc, ground and reset pins. The D1 mini was 
socketed and fitted above the Arduino and I can just about 
get USB leads into both modules. Take care as you can easily 
pull a socket off the PCB’s. I set the address selector switches 
on the PCB as per the picture, this info is also documented in 
the online manual. 


© on ee 
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Populated MK2 PCB D1 mini not yet in place so you 
can see the Arduino Pro 
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ANNEX Tool kit used to find the IP address 


Both USB leads from the Arduino and Di mini were 
connected to the PC but no connections to J3 or J2 were 
made at this point. I ran the Annex editor by entering its IP 
address into the browser. The Annex Toolkit will deliver the IP 
address in the serial monitor (see the on-line manual) 


(In the ANNEX tool kit, I entered the 4MB and speed 115200, 
USB serial port was selected from the drop-downs. There are 
prompts to enter information along the way one of which is 
your Wi-Fi password. I did not use either of the Flash 
Firmware buttons as Mike had already done this and has 
documented it in the on-line manual.) 


In the editor I loaded the software release 18 and in line 16 I 
removed the (‘) and saved the programme and pressed Run. 
Activating Line 16 in this way stops the GVG software 
running, but instead will list the 12C addresses of everything 
on the bus in decimal. 


e 7 is the address of the Arduino. 


e 32, 37,39 are the PCF 8574 Port chips I have not at this 
point fitted the expander port IC’s. 


e 60 is the OLED display 
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Copyright 2019 ciccioCB 


Enter the IP address in the browser and the editor will 
appear 


Robot camera module is also not connected at this point. 

If you don’t have these address showing or the PCF 8574 chip 
address are different, e.g. you have the switches set 
incorrectly or PCF 8574A chips fitted, you can correct the 
switches or in the case of PCF8574A’s edit lines 18, 19, 20 of 
the programme to suit. Do not proceed without the port 
addresses being displayed correctly. 


Next, power down and fit J3 and J2. Take care to get the red 
line on the connecting cable the correct way round, this is pin 
i 


If you make up these connecting cables yourself, using ribbon 
cable and ribbon sockets, take care to get Pin 1 onto the red 
end of the cable. Also take care not to deform the plug 
connectors. Once you have the cables covered with the 
second part of the plug then it’s time to squeeze. Check the 
cables have end to end continuity before you connect them 


. between the panel and the PCB. 
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You can now connect J3 and J2 to the GVG panel. If your 
panel is fitted with LED’s (later models) you can proceed. All 
the lights on the panel will be illuminated at power up. 
Restore the (‘) at the start of Line 16, Save and Run on the 
software editor. This will change the illumination to 4 push 
buttons only being illuminated PGM 0, PST O, Key 9 and wipe. 
The +9V and the +15V regulators will also need adequate 
heatsinks at this point as they are working hard. I used the 
GVG base panel. (this is where the PCB was designed to fit. 
Some cutting is necessary for USB and power access) 


Early model panels may be fitted with filament lamps and this 
is a worry as for the few seconds of power up before the 
software runs these are all lit and may overload the 15V 
regulators. This is an unknown as I have not been able to get 
my hands on a filament lamp to do any calculations. The 
LED’s in my panel are 12V and draw 10 mA each. The 15V 
regulator will cope with 58 illuminated LED lamps. 


The PCB silk screen has the legend 78S15. Let my quote from 
the data sheet: 


'This embeds internal current limiting, thermal shut-down 
and safe area protection making it essentially indestructible. 
If adequate heat sinking is provided, it can deliver over 2A 
output current.’ 


The GVG software will never illuminate all the lamps at the 
same time so it is important to set it to Autorun at power up 
then, if you have filament lamps, you will not overload the 
+15V rail. This is done in the editor software. If you have a 
panel with filament laps it might be wise to leave the +15V 
disconnected until you have the Autorun working. You can 
prove the Autorun is working by looking at the Wipe select 
buttons - these illuminate without the +15V and if only the 
first one is lit it’s a good sign and you can connect the +15V - 
take care. 
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Output Editor Config File Manager 


Annex WiF1 1.40 
Station Mode (Connect to router) 
Name TaliTrees 


Pass «—S_[[eseracnne 


Ap mode (broadcast out its own ap) 
Name 
Pass 
Channel 


IP (STA or AP mode) 
IPaddress | 192.168.0.1 
Subnet mask | 255.255 252.0 
Gateway fe80 
HTTP Port (80 


Protected Access 
Enabled 
Login 


Password 


Others 
Time Zone 
NTP Server 
OTA url 
Autorun File | /gvg/18release 
Menu bar Disable [ 
Fast boot 


Save |{ Format |{ Restart |{ OTA Update 


The Annex Autorun menu 


Enter the file name at the bottom and press save. I did have 
problems with Autorun so check that your file is detected in 
file manager. 


If the View tab does not display your software listing, then it 
will not Autorun (even if it runs in the editor). This was my 
problem and it returned an error message “file not found”. It 
worked for other files just not mine, so I cut and pasted my 
file into one of the files it would list, edited out anything not 
pertaining to my file and re-named it. View showed the listing 
and the Autorun now starts at power up, so I never see the 
condition with all the panel lamps illuminated at once. This 
happens without the editor, but at this point the D1 mini still 
requires a USB lead connected to the PC to provide power 
(something I am still investigating). 
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Output Editor Config File Manager 


fa Choose files... F uptoad | 


Annex WiFi 1.40 ---- Flash free : 2514518 


Directory / 


2 © & 


/bar-graph js.gz 
/gauge.min.js.gz 
igvg/18release 
(gvgirev17 release 
‘html/mixed.html 
/i2cscanner 
/knob-full js.gz 
‘lamp test 

‘lamp test 

‘lamp test rev 
/progran/74595_1.bas 


/program/8574_2.bas 
/program/adc.bas 
/program/ajax1.bas 
/program/ajax3.bas 
/program/bed.bas 
/program/checkboxes1.bas 
/program/css1.bas 
/program/data1.bas 
/program/default_switch.bas 
/program/default_timer.bas 
/program/demo1.bas 
/program/demo2.bas 
/program/demo3.bas 
/program/directory1.bas 


File Manager (highlight and View will produce your 
listing) 


The only lamps lit will be just the home position lamps KEY9, 
PGM O, PST O, and MIX. This is useful if your mixer has 
filament lamps. 


Fingers crossed that everything works for you as it did for 
me, but in my case only for about 10 mins when everything 
stopped. Employing Occam’s razor to find what was different 
from the MK1 PCB, I even resorted to replacing the D1 mini 
with its big brother the ESP 8266 module on flying leads. The 
problem in the end was a bad batch of PCF 8574's. The clue 
was to re-run the I2C scanner software by activating line 16 
in the software and finding the ports were no longer present, 
something was hogging the I2C bus. 
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A new set of branded PCF 8574’s sorted the problem. 


Release 18 of the software also has other diagnostic lines, 
that like line 16, are inhibited from working by a (‘). Only line 
16 will stop the software, the other lines work with the 
program to show what is happening. 


e Line 135 ‘wlog "gvg key pressed” 
e Line 136 ‘pause 100’. 


Remove the (‘) from both lines 135 and 136 and save the 
program, this will then report if a key press is detected by the 
software. This information indicates that the 3 PCF 8574's are 
working. Line 136 is a pause to wait for the key bounce to 
stop so multiple reports are not generated. If the keys are 
not working and this message does not appear then activate 
line 16 to run the I2C address scanner software and check 
the ports are still present, double check the ports match the 
addresses set in lines, 18, 19 and 20 and that the correct 
address is assigned to the correct chip. 


Line 636 'wlog"GVG read only, lamp latches updated" again 
remove the (‘) to activate this. The lamp latches updated 
message will appear after each key press. This is the process 
of illuminating a GVG button lamp. Button presses will be 
recorded as a change in the soft memory lamp map held 
within the D1 mini’s memory as a series of global variables. A 
subroutine called latches, then updates the read only latches 
on the panel (it is important for the software to know the 
state of the panel and it cannot read the actual latches so a 
mirror copy is stored in the D1 mini). 


This can be used at the same time as line 135 and 136 
messages to show a button has been pressed and the lamp 
latches updated. 


Line 681 is the monitoring line used to see what the Annex 
Basic is feeding down the 12C bus to the Arduino. 
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These numbers are translated in the Arduino to MIDI 
commands to work in conjunction with the Vmix short cut 
menu. Remove the (‘) again so it becomes an active 
command and will display the data to the Arduino just like 
the comment explains. Again, remember to save and run. 


With all the buttons working you will be connected to Vmix, 
remember the communication is via the short cut menu so 
you will need to match the shortcuts in Vmix to the MIDI 
commands delivered by the Arduino. 


The Arduino has an LED which flashes whenever it sends out 
a command and is a clear indication commands are leaving 
the GVG mixer. 


The best way to set up the Vmix menu is to import the setup 
file, again in the GVG18 zip file. 


Several PCB’s are out with our readers and I will report any 
feedback. In the meantime, anyone want a populated MK1 
PCB note the blue tac or should that be pink tac mounting of 
the Arduino. Everything has to start somewhere, my thanks 
to Mike G7GTN for both MK1 and MK 2 PCB and for the 
Arduino programming. 


Notes from a Beta tester 


Other than myself. Ian Morrish in New Zealand has a MK2 
PCB and it is, at the close for press, displaying port numbers. 
The Port Chip addresses are different from the software and 
look more like PCF 8574A chips. 


Ian’s GVG Panel is modified for a single +9V rail operation 
and has LED's fitted (I think I have seen this mod elsewhere I 
will track it down) so Ian has bypassed the +15V and +9V 
regulator and is using a +9V PSU. At the time of going to 
press Ian has not reported his panel as working. 
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There are several MK2 PCB’s in Greece and we have not as 
yet had any feedback, but its early days. 


The file, gvg18.zip contains:- 
e The revised BASIC V18 and I have edited the on-line manual 


e The GVG diagrams from the previous release 
e And the Vmix MIDI export from the previous release 


and it is available for download from the cq-datv.mobi web 
site. 
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The original MK1 PCB it was powered from 5v 
supplied from the GVG panel. +9 and +15 were 
supplied from a bench power pack (not shown) and 
hardwired to the GVG panel 
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Add TV plug-in for SDR 


Written by Daniel Romila, VE7LCG 


In a previous article I described there are 3 kinds of drivers 
for SDR RTL2832 USB dongles and that the original RTL 
driver is still useful, although not updated from 2012. Jim, 
the editor, successful uses it for Amateur TV in combination 
with VLC media player. 


This method is OK if one knows exactly where the frequency 
of the transmitted TV signal is. 


Everything that follows from now on requires the “community 
driver”, that can be installed with Zadig, and discussed ina 
previous article. See https://tinyurl.com/ybbpluds 

Many of us are used with SDR sharp, a computer program 
that makes an SDR dongle to be capable of receiving signals 
from as low as 24 MHz up to 1.6 GHz. I wrote this interval on 
the safe side, because users reported SDR dongles that work 
far beyond those limits, especially above the 1.6 GHz limit. 
The SDR dongle I have no longer receives anything under 23 
MHz. 


r 
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The SDR sharp program has the ability to show in a waterfall 
an interval of frequencies, so the user can see on the screen 
various signals in the ham amateur bands and decide to jump 
on them, demodulate them and listen to, or watch to. It is 
not necessary to know in advance where the signaled to be 
received will be — on which frequency it will be. I showed to 
Jim a nice youtube video posted by somebody about adding a 
TV plugin, for PAL/SECAM, only for black and white video. 
That youtube video is in Turkish, so probably not many 
people can understand it and repeat it. It is posted at: 
https://tinyurl.com/y7phvs9v and it is from 2015. 


Here is a very short procedure updated to the situation from 
February 2021. Whatever version of SDR# one would have, 
the structure of the files in its folder is similar to: 

First of all one needs to go at the SDR# website 


i This PC Local Disk (C:) sdrsharp-x86 
@avsespy exe SDRSharp.DCSDecoder.dil 
airspy.dill SDRSharp.Diagnostics.dil 


» AirspyCalibrate.exe SDRSharp.DNR.dIl 


GBsorsharp.exe 


=< 


AirspyCalibrate.exe.config 


airspyhf.dll SDRSharp.exe.Config 

ca AstroSpy.exe SDRSharp.FrequencyEdit.dil 
AstroSpy.exe.config SDRSharp.FrequencyManager.dil 
BandPlan.xm! SDRSharp.FUNcube.dil 
crash.txt SDRSharp.FUNcubeProPlus.dll 
frequencies.xm! SDRSharp.HackRF.dil 
FrontEnds.xml SDRSharp.NoiseBlanker.di! 
hackrf.dil SDRSharp.PanView.dll 
hixbqqak.newcfg SDRSharp.Radio.dil 

fi) httpget.exe SDRSharp.RTLSDR.dil 
install-rtisdr.bat SDRSharp.RTLTCP.dil 
libusb-1.0.dil SDRSharp.SDRIP.dil 
LICENSE.txt SDRSharp.SDRIQ.dil 
modesparser.dil SDRSharp.SoftRockdil 
msvcr100.dil SDRSharp.WavRecorder.dll 
Plugins.xml! SDRSharp.ZoomFFT.dil 
PortAudio.dil shark.dil 
pthreadVCE2.dll @ SpectrumSpy.exe 
rtisdr.dill SpectrumSpy.exe.Config 
sdriq.dil spyserver.config 
SDRSharp.AfedriSDRNet.dil fl] spyserver.exe 
SDRSharp.BandPlan.dil SRDLLdIl 


SDRSharp.CollapsiblePanel.dil B®] unzip.exe 
SDRSharp.Common.dil i) zadig.exe 
SDRSharp.CTCSSDecoder.dil 
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https://tinyurl.com/ycS5occe5 and scroll down up to the Copy the 2 files into the folder where you have the SDR# 

wanted plugin for TV: installed on your computer, as you could see in the second 
picture from this article. The MagicLine.txt is just a file for the 
user to know to add a line into the Plugins.xml file. 


PAL/SECAM TV Plugin Confusing? Open the MagicLine.txt with a text editor. It is 
written in it: 
Allows you to watch analogue PAL TV channels in black and white through SDR#. <add key="TV" 


value="SDRSharp.TV.TVPlugin,SDRSharp.TV" /> 
Download Here 
Copy the whole thing. Open the file Plugins.xml, which was 
already in the installation folder of SDR#. One can open it 
with any text editor, like Windows’s itself NotePad. Here it is 
mine, with the plugins I already had: 


B Plugins xm! - Notepad 


565.800.000 


File Edit Format View Help 

<?xml version="1.0" encoding="utf-8" ?> 

<sharpPlugins> 
<add key="Frequency Manager” value="SORSharp.FrequencyManager .FrequencyManagerPlugin, SORSharp.FrequencyManager” /> 
<add key="DCSDecoder" value="SDRSharp.DCSDecoder .DCSDecoderPlugin, SDRSharp.DCSDecoder” /> 
<add key="CTCSSDecoder” value="SDRSharp.CTCSSDecoder.CTCSSDecoderPlugin, SORSharp.CTCSSDecoder™ /> 
<add key="AF DNR" value="SDRSharp.DNR.AFNoiseReductionPlugin,SDRSharp.DNR" /> 
<add key="IF DNR" value="SDRSharp.DNR.IFNoiseReductionPlugin,SDRSharp.DNR" /> 

7o™ <add key="Baseband Noise Blanker” value="SORSharp.NoiseBlanker.BasebandNoiseBlankerPlugin,SORSharp.NoiseBlanker" /> 

<add key="Demodulator Noise Blanker” value="SDRSharp.NoiseBlanker .DemodulatorNoiseBlankerPlugin,SDRSharp.NoiseBlanker” /> 
<add key="Wave Recorder” value="SDRSharp.WavRecorder.WavRecorderPlugin, SDRSharp.WavRecorder™ /> 
<add key="Zoom FFT" value="SDRSharp.ZoomFFT.ZoomFFTPlugin,SDRSharp.ZoomFFT” /> 
<add key="Band Plan" value="SDRSharp.BandPlan.BandPlanPlugin,SORSharp.BandPlan” /> 
<add key="Signal Diagnostics” value="SDRSharp.Diagnostics.DiagnosticsPlugin,SDRSharp.Diagnostics” /> 

</sharpPlugins> 


= 
Add the new line, for the TV plugin (paste what you already 


Click the “Download Here” and you will have the archive copied) before the last line. It will be nicely put, as the lines 
tv.zip downloaded on your computer. Unzip the archive, and for the other plugins, already existing — if you already have 
there are 2 files in it: any — or just your single plugin line (not likely, because SDR# 


comes with pre-installed plugins). Save the file. 


So, now we have the Plugins.xml file modified, and the 


| hi ql Q E C Li Mn e THT SDRSharp.TV.dll copied into your SDR# installation folder. If 


you start now SDR#, in the lower left corner you have a 
dialog box for the new TV plugin you just installed: 


| SDRSharp.TV.dll ee 
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I use the program SDR# v1.0.0.1672. If you have the 
AIRSPY Studio v1.0.01784 it will look like: 


This AIRSPY Studio version is more complicated to use, and 
scrolling for various windows on the left side bar and on the 
right side bar is slow. It is not clear, by default installation, 
from one view, which plugins are available, because their 
labels are written vertically, and take more space, and have 
to be spread on several scrolling pages. 

One can count only on black and white and PAL/SECAM use 
of the TV plugin, although the plugin knows more for the 
cases when more advanced SDR devices are connected, 
having more capabilities than RTL2832. 
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From the vault - Voltage Doubler 


Written by Trevor Brown G8CIJS 


I keep trying to clear my loft of what seems to be the 
accumulation of a life of time electronic engineering. This 
sketch was redrawn from the faded contents of a folder that’s 
more than 50 years old, so it really is entitled to be called 
“From the Vault”, yes its nothing cutting edge, it’s the circuit 
of a voltage doubler. Whatever AC you apply is rectified and 
doubled to a DC output more than twice the AC input. It was 
part of a project I built back on a day release course in my 
teens. 


The project was to build an oscilloscope with a small surplus 
tube I think was a DG7-5. I bought the tube in M&B’s, an 
electronic surplus shop in Leeds. 


The college had no components, so I had to provide 
everything and being one day a week, there was probably 
only two hours spare to work on a project each week. The 
project was to build an oscilloscope using the tube and it was 
valve technology. The problem was I had mounted the mains 
transformer in the wrong place and being the kind that drops 
through the chassis, it was an immovable object! Everything 
worked but the trace was not what you would describe as 
clean. The beam was modulated by the stray magnetic field 
from the badly placed transformer. 
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What helped was increasing the voltage on the tube, hence 
the voltage doubler. The capacitors were actually several in 
series as they were old domestic TV parts and 275V max. 


Connecting electrolytics in series is never a good idea as you 
need to override and balance the internal leaks with external 
potential dividing resistors. Then you have to float several of 
the electrolytic cans from the chassis so conventional 
mounting clip are out and epoxy resin is in. The end result 
was more than 1kV derived from the mains. 


Yes, the tube trace became cleaner, sharper and brighter, but 
other problems started to show. Some of the pots that 
control X and Y shift, brightness and focus etc are just 
standard pots, the sort used for controlling volume etc and 
they are not designed to be bolted through a chassis and 
then have more than 1kV applied to the track or wipers. 
There were a few crackles and bangs and definitely some 
arcing and burning smells. The really hot ones got mounted 
in a more creative way and knobs without grub screws was a 
good idea. 


The project was marked, and I remember getting good 
marks, I think there were comments about problem solving, 
nobody mentions solving the problems I had created, or the 
potentially lethal construction. I avoided any serious electric 
shocks and I am pleased to report I am still alive. 


Can you imagine anyone being allowed to put something like 
this together in a college today! 


Its more than 50 years ago, but this is From the Vault, a 
chance to look back at some of the early days. 


I only bring it up as I was clearing my loft and came across 
the folder of the tube data and a lot of faded sketches of X 
and Y amplifiers along with a miller transitron time base 
generator. 
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Sorry I don’t have any pictures. I am sure the project I left black-and-white characters, but also included some simple 
behind was safely disposed of many years back, but the larger block-based graphics, allowing this larger display to be 
scrappy notes I have left probably say it all. created from a BASIC programme. Happy days but this 
computing will never take off! 
Also in the same box were some photographic negatives, one 
is an off screen shot of an ATV transmission of a computer- 
generated video signal. I know we see these all the time, but 
this one may have been one of the first. 


ag 


One of my colleagues came up with the idea as a video 
source to use on portable ATV transmissions, (we only had a 
mains operated CCTV camera at the time). 


ZX80 Computer 


____ |) as 


€Q-DATW 


He used a Sinclair ZX80 computer, cutting edge in the 1980’s. 


The ZX80 had a Z80 CPU running at a staggering speed of 


3.25 MHz. The machine was housed in a small white plastic . 
case, with a one-piece blue membrane keyboard. The display Also available to read on ISSUU 
was an RF only connection so the one we used was modified https://issuu.com/cq-datv/docs 


to produce an external video output, which displayed small 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 


off day for submissions/corrections/alterations is 5 days 
before the Cay ot publication. 
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Please note that this 
mailing list is only used 
- to advise interested 

all people about the 
i availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 


other organisations. 


Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 


Followed all over the world 
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Editorial 


Welcome to issue 94 of our electronic ATV magazine. 
Remember all our previous issues are available in the CQ- 
DATV on-line library https://www.cq-datv.mobi/ebooks.php, 
here you can choose from e-book or PDF format downloads. 
You can also download the CQ-DATV omnibus, which is a PDF 
format compilation of all the magazines in one file, including 
this issue. But be warned, it’s a 350MB download! Between 
issues we will keep you up to date on the CQ-DATV Facebook 
and remind you when the next issue is available. 


The Broadcast Engineering Conservation Group are not letting 
the grass grow under their feet or should that be wheels 
given their fleet of refurbished Outside Broadcast vehicles. 
Their Facebook site and membership is growing both in 
popularity and content. It now features two old BBC films. 
One a production view of using a TV studio and the second 
one, a water borne OB. 


John Gebuhr, WBOCMC is in the recycling business, in this 
issue he has acquired a UHF module from a digital 
transmitter that was being retired, containing 9 power 
amplifier boards, each with a 300-watt capability, for 470-800 
MHz. OK John everyone in the editorial office is now envious. 


We have two articles from Jim Andrews KH6HTV in the first 
one he is working with, Murray, KOTA in Chadron, Nebraska, 
in the far north-west corner of the state, just below the Black 
Hills of South Dakota. (Ian is old enough to remember the 
song and the film Murray, Calamity Jane). Here the Dawes 
County sheriff has asked Murray for the hams there to 
provide the county with an ATV repeater system. Jim has 
been working with Murray to engineer this ATV repeater. 

In his second article Jim is investigating phase noise issue. 
He has purchases from e-Bay, a unit that houses an ADF5355 
synthesiser module. 
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The unit tunes from 54 MHz to 13.6 GHz so it has legs and he 
is determined to solve its phase noise issues. 

Lucien Serrano, F1iTE is again looking at the QO-100 satellite 
and in this issue he is investigating an all-mode station based 
on the Adam Pluto. 


Trevor is still inside his Grass Valley panel and has compiled 
some checks that have been useful to others following this 
project from adapting the software for different port chips to 
following through some of the ribbon cables which have given 
one or two problems. 


From the Vault looks back a BASIC, the computer language 
that refuses to die. Trevor explains why he used a version of 
something from the 70’s, admittedly a newly revamped 
version, for this long running project. 


Please sit back and enjoy CQ-DATV 94. There is something 
for everybody in this issue, remember this is a free platform 
to support ATV and video projects and is dependent on your 
contributions. 


That’s a hint that although we have several thousand readers, 
it’s the same handful of names delivering the content, so why 
not put pen to paper, or should that be fingers to keyboards? 


The address for contributions is editor@cq-datv.mobi 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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News and World Round-up 


2021 Revision to the QO-100 Bandplan 


Following discussions between the AMSAT-DL and the BATC, a 
revised bandplan for the QO-100 Wideband Transponder has 
been published. 
The changes are only minor. In summary:- 
e An explicit statement that the playing of recorded music 
subject to copyright is unacceptable. 
e Guidance on the occasional use of DVB-T and other 
experimental modes in the lower 1.5 MHz of the "Wide and 
Narrow" segment. 
e Clarification that 500 kS DVB-S/S2 should not be used in 
the Narrow DATV segment. 


The full pdf can be read here: https://tinyurl.com/ycjwczov. 


The graphical version is reproduced below. 


Beacon Wide and Narrow DATV 


Narrow DATV | 


ees ss 
Oooo Oooo oo 


All DATV modes 


and SRs 333 kS and lower 


Beacon Only DVB-S/S2 all symbol rates 


2401.5 2402.5 2403.5 2404.5 2405.5 2406.5 2407.5 2408.5 2409.5 
Uplink (MHz) 


10491. 10492.@ 10493.0 10494.0 10495.0 10496.0 ioxy7-6 10498.0 10499.0 
Downlink (MHz) 


Please respect the bandplan and guidance to enable us make 
the best use of this valuable resource and not risk losing it 
through unacceptable behaviour. 

Thanks 

Dave, G8GKQ BATC Chairman 

Source: /https://tinyurl.com/y7h2kz2z 
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General Notice Of Proposal To Vary Wireless 
Telegraphy Act Licences 


OQRCO?MM | zeke communications wox The proposed EMF condition 
es, | will only apply to licences that 
authorise equipment to transmit at power levels in excess of 
10 Watts EIRP (or 6.1 Watts ERP). If the authorised transmit 
power specified in a licence is below this limit, the licensee 
will not need to take any action as a result of this variation. 
However, if a licence is varied in the future to authorise 
powers in excess of 10 Watts EIRP (or 6.1 Watts ERP), the 
licensee will need to comply with our proposed EMF condition. 
If a licence currently authorises equipment to transmit at 
power levels in excess of 10 Watts EIRP (or 6.1 Watts ERP), 
there are a number of simple ways in which licensees can 
comply (advice on how to comply is set out in our detailed 
Guidance on EMF Compliance and Enforcement). 
https://tinyurl.com/y8b8wo5s 


Summary of licence variation 


The specific changes we are proposing to make to each 
licence class are set out in the“How we propose to vary 
licences”section below. In Summary, our proposed EMF 
condition: 
e includes a new Set of definitions relating to the EMF 
condition; 
e imposes a requirement on licensees to ensure their 
equipment complies with the ICNIRP general public limits on 
(i) sites not shared with other licensees; and (ii) where 
applicable, sites shared with other licensees (advice on how to 
comply is set out in our detailed Guidance on EMF Compliance 
and Enforcement); 


e sets out an exemption where licensees are not required to 
comply with the ICNIRP general public limits in emergency 
situations; 


e imposes a requirement to keep records demonstrating 
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compliance with the ICNIRP general public limits; and 


e imposes a requirement to take into account Ofcom’s 
Guidance on EMF 


You can find more information on the background to Ofcom’s 
EMF policy. 

In addition to the proposed EMF condition, for some licence 
classes, we are making some minor non-substantive 
amendments. These are restricted to administrative changes 
to update references to legislation and remove other out-of- 
date information. 


Source: 


Here are the dates for the remainder of 2021: 


e April 17th and 18th is 23cm and up Activity Weekend. 


e May 15th and 16th is All Bands Activity Weekend. Get the 
kit ready for the IARU 


e June 12th and 13th is the IARU International Contest 


e July 10th and 11th is Low Bands Activity, hopefully we will 
catch some Sporadic E. 


There are no Activity weekends in August due to the CAT. 


e September 4th and 5th is 23cm and 6cm Activity Weekend. 


e October 2nd and 3rd is 2m & 70cm Activity Weekend 
e November 6th and 7th is All Bands Activity Weekend 
e December 24th to January 3rd 2022 is the Christmas 


Activity Ladder and the Repeater Activity Contest, both with 
online entries as last year. 
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Clive G3GJA 


Source: 


A new quantum sensor can analyze the full spectrum of radio 
frequency and real-world signals, unleashing new potentials 
for soldier communications, spectrum awareness and 
electronic warfare. 


Army researchers built the quantum sensor, which can 
sample the radio-frequency spectrum—from zero frequency 
up to 20 GHz—and detect AM and FM radio, Bluetooth, Wi-Fi 
and other communication signals. 
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The Rydberg sensor uses laser beams to create highly-excited 
Rydberg atoms directly above a microwave circuit, to boost 
and hone in on the portion of the spectrum being measured. 
The Rydberg atoms are sensitive to the circuit's voltage, 
enabling the device to be used as a sensitive probe for the 
wide range of signals in the RF spectrum. 


"All previous demonstrations of Rydberg atomic sensors have 
only been able to sense small and specific regions of the RF 
spectrum, but our sensor now operates continuously over a 
wide frequency range for the first time," said Dr. Kevin Cox, a 
researcher at the U.S. Army Combat Capabilities 
Development Command, now known as DEVCOM, Army 
Research Laboratory. "This is a really important step toward 
proving that quantum sensors can provide a new, and 
dominant, set of capabilities for our Soldiers, who are 
operating in an increasingly complex electro-magnetic 
battlespace." 


The Rydberg spectrum analyzer has the potential to surpass 
fundamental limitations of traditional electronics in sensitivity, 
bandwidth and frequency range. Because of this, the lab's 
Rydberg spectrum analyzer and other quantum sensors have 
the potential to unlock a new frontier of Army sensors for 
spectrum awareness, electronic warfare, sensing and 
communications—part of the Army's modernization strategy. 


"Devices that are based on quantum constituents are one of 
the Army's top priorities to enable technical surprise in the 
competitive future battlespace," said Army researcher Dr. 
David Meyer. "Quantum sensors in general, including the one 
demonstrated here, offer unparalleled sensitivity and 
accuracy to detect a wide range of mission-critical signals." 
The peer-reviewed journal Physical Review Applied published 
the researchers’ findings, Waveguide-coupled Rydberg 
spectrum analyzer from 0 to 20 GigaHerz, co-authored by 
Army researchers Drs. David Meyer, Paul Kunz, and Kevin Cox 
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Researchers excite Rubidium atoms to high-energy 
Rydberg states. The atoms interact strongly with the 
circuit's electric fields, allowing detection and 
demodulation of any signal received into the circuit. 
Credit: U.S. Army illustration 


The researchers plan additional development to improve the 
signal sensitivity of the Rydberg spectrum analyzer, aiming to 
outperform existing state-of-the-art technology. 

"Significant physics and engineering effort is still necessary 
before the Rydberg analyzer can integrate into a field- 
testable device," Cox said. "One of the first steps will be 
understanding how to retain and improve the device's 
performance as the sensor size is decreased. The Army has 
emerged as a leading developer of Rydberg sensors, and we 
expect more cutting-edge research to result as this futuristic 
technology concept quickly becomes a reality." 

Source: The Army Research Laboratory 
https://tinyurl.com/4zrjy6es 
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programme and a very brave attempt 
at a floating outside broadcast unit to 
televise the Oxford Cambridge boat 
race. It is amazing to see how far we 
have come from a 10 man boat crew to televise and a boat 
with 9 people on-board. 


Restoring TV's past for the future 


If you want to see the films in full or have an interest in the 
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The Broadcast Engineering group seem 
BIE|C) to have been collecting old films made 
by the BBC on how to produce a TV 


history of television broadcast and the equipment used, then 
their Facebook site is well worth a visit. 
Source: 


y 


WELL READ THE WORLD OVER 


ees CQ-DATV ee 
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Written by John Gebuhr, WBOCMC 
Reproduced from Boulder Amateur Television Club TV 
Repeater's REPEATER Febuary, 2021 


A few weeks ago I acquired a UHF module from a digital 
transmitter that is being retired. It contained 9 amplifier 
boards, each with a 300 watt capability. One drove the other 
8 for a combined output of about 2400 watts. They were 
speced from 470-800 MHz. I wondered if they would work 
down in the Ham band. There were also 5 DC-DC power 
supplies to run them. The boards run on 32 VDC. 


With minor modifications they do work fine at 434MHz. Each 
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01081006090862 


MADE IN UB.A. ANDOVER, MA 01810 
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They have a 13-14dB gain and run class AB. For ATV I found 
a static bias of % A per device is adequate for good linearity 
and gain. Efficiency is about 25-30%. A 300 watt board 
modified for 434 is shown next page. This is connected for 
single ended operation. 


The unused in and out are terminated in 50 ohms mounted to 
the heat sink. The two trimmers (red) are 3-20 pF caps and 
optimize the input match. No other mods are necessary. The 
box on the side is the gate bias control. The blue wire is the 
32 Volt supply line. Power supply for this amp is on the right. 


Primary power at 240 volts is about 2.5 A at 300 watts CW. I 
used a dual primary transformer to get 240 VAC to rectify. I 
also added the 20 volt winding in series to get 260 AC which 
gives about 355 DC filtered for the converter. A 15 watt PC 
electronics TX with color bars gives 175 watts on the bird. 
Killing the ped and video it goes to 300+ watts. 


I will have to add a fan to this for longer transmit times since 
it does get pretty warm. Following is briefly what the amp is. 


board will operate either single ended or dual IO. 
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For a single 150 watt amp and a lot less heat to dissipate, it 
only draws about 9 amps at 150 watts CW, remove the input 
hybrid (HY1)and put a small loop and trimmer shown as the 
150 W mod. Remove C52, the output cap of the unused half 
and add a 25pF at the out 2 terminal. 


The little circuit in the middle is a 78L05 for biasing the 
gates. It needed a diode to ground from the regulator to get 
the 5.7 volts needed to give about 2 A static bias. The input 
cap is, again for matching and will have some effect on sync 
level but it is a set and forget adjustment. The unused side 
should have no gate bias. 


The transmitter that these came out of was a Harris and ran 
on 480 VAC. The rectifier for the module used a “Y” 
connected bridge rectifier and cap to give the 375 volts DC 
for the inverter. The inverter will put out 32 volts with only 
240 DC in but I doubt it would have much current capacity. 
At 350 it will run any of the configurations shown here. 


I’ve got 3 of these 150 watt mods out there now with my 7 
watt ATV transmitters and they do work well. 7 watts seems 
to be a perfect match for the 150 watt mod. It’s been fun. 
John, WBOCMC 


Editor's Note: John says he has talked to the engineer from 
whom he got these amplifiers. The engineer told John he can 
have more modules if he wants them. So John is offering to 
obtain them for other ATVers. If you are interested in one of 
these amplifiers, contact John directly for details. 


ALL BACK ISSUES 
AVAILABLE 
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CQ-DATV 


Does DATV Radiate as Far as FM-Voice? 


Written by Jim Andrews, KH6HTV 
Reprinted from Boulder Amateur Television Club TV 
Repeater'’s REPEATER March, 2021 


The quick answer usually is NO! Although this is also 
dependent upon terrain. 


Recently Tom, W6ORG, referred Murray, KOTA to me. Murray 
lives in Chadron, Nebraska, in the far north-west corner of 
the state, just below the Black Hills of South Dakota. The 
Dawes County sheriff had asked Murray for the hams there 
to provide the county with an ATV repeater system. 


Murray was going to file for a grant to fund the project. I 
have been working with Murray to try to engineer an ATV 
repeater system. Our first step was to prepare RF coverage 
maps for several potential repeater sites Murray had 
identified. When I gave Murray some maps, he was shocked 
at the lack of coverage. Murray is a two way mobile expert 
and was quite familiar with what he could accomplish with 
two way FM voice radio repeaters in his area. My maps 
showed far less coverage. Murray asked "Why ?" 


Well, the first and biggest difference is related to Bandwidth 
and the resultant Noise Floor. So, let's take some typical 
numbers to analyze The basic equation for thermal noise 
power is: Pn = k * T * B. k is Boltzman's constant ( 
1.38064852 x 10-23 ) T is absolute temperature in Kelvin's ( 
normal room temperature is assumed to be 2950 K ). B is 
band-width in Hertz. Using this equation for a 6 MHz, DATV 
signal, the noise floor for a receiver will be -106dBm. For an 
FM voice rig with 15 kHz bandwidth, it is -132dBm. 


Now for the FM voice rig we want a minimum of 10dB S/N 
for a readable signal, or -122dBm (0.18uV) For DVB-T using 
a good low noise pre-amp on the receiver and 6 MHz BW, 
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QPSK, 1080P resolution, and normal FEC of 5/6, the min. 
detectable signal requires 8dB S/N, or about -98dBm 
(2.8yuV). So right away, DATV has a -24dB disadvantage. 
The next issue is that of available transmitter power. Let's use | 
the same amplifier for both services. Taking my model 70-9B 


as an example. In FM service, it will put out 70 Watts 
(saturated). But for DVB-T service it puts out only 10 Watts | 
(rms). The amplifier has to provide at least 8dB of head-room 
to accommodate the high peaks in the random, noise-like ( 


Pine Ridge 
digital signal. So we see still another 8dB disadvantage. We Te sae 


are now up to a total of -32dB. 


So, I will now run these numbers for one of Murray's 
Chadron, Nebraska repeater sites. I will use the same 
antennas, tower heights and coax feed lines. The receiving 
station will be Murray's 60ft. crank up tower with a high gain 
Yagi antenna. The maps shown below are the results of the 
comparison. The difference is quite dramatic. 


Maps generated to a max. radius of 100km (62 miles). The 
tear drop denotes the repeater site. Yellow shading is for 
weak signal area (0 to 10dB). Green shading is for strong 
signal area with signal > 10dB above threshold. 


Note: Rapid City, SD is at top of map and Cheyenne, WY is in 
lower left corner of map. 


[USGS - Topo _»]| MDATV School House & NE School House 
70cm DVB-T coverage map 
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[USGS - Topo ~+| {70cm FM Voice Rptr** &NE School House 
70cm FM Voice Rptr {NE School House RF Coverage Map for 70cm FM voice repeater now 
70cm FM voice coverage map computed for a 200km radius 
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Written by Trevor Brown, G8CJS and Mike Stevens, 
G7GTN 


In the last issue we started trouble 
shooting GVG panel problems. The 
following notes have been 

~ compiled as a result of the work 
done by our beta testers and I 
hope they go somewhere to 
helping to track down and 
eliminate any hardware problems 
or software bugs that anyone may or may not have 
encountered. The latest GVG 18 download has diagrams of 
the panel and the online help manual, which we will keep 
updating as information becomes available. This Grass Valley 
technology might be old, but the panels were built to last and 
perhaps that’s what gave them their well-deserved reputation 
for delivering not only production solutions, but well 
documented design, construction, and a build quality that 
also pleased the engineers. 


Lnwcie Bociate Seats Orwrn| Fac MQ 18L. 158 Dect 
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Let’s start by running the Annex software running in the 
browser, by entering the correct IP address. There are notes 
on this in the on-line help manual. Select Editor and open up 
18 release. We can begin by scanning the port addresses with 
just the PCB powered up and connected to the PC, we do not 
need the J2 J3 connections to do this, nor do we need IC4 
and IC5 fitted. 


IC4 and IC5 are expansion chips for future additions if they 
are fitted it’s not a problem. The first step was to remove the 
(‘) from the start of line 16 of the software. This puts the 
programme into I2C address display mode, (always 
remember to save any changes). If we now run the software, 
it will scan the I2C bus and list every address it finds - make 
a careful note of these addresses! The important ones will be 
the ports provided by the PCF 8574 chipset. They will most 
likely be 39, 37, 32. If this is the case, put back the (‘) at the 
start of line 16 and re-save the programme. 

If the scanner does not deliver any addresses you have an 
I2C problem. Remove all the PCF 8574's and refit them one 
at a time, a faulty one can block the bus for other chips and 
devices. 


Advanced 3 [Annex WiFi 140 


File to Rusi/gvg/18retease 
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If the Arduino Pro is fitted and programmed it will show up as 
Address 7 and if the OLED display is present it will show up 
as 60. If IC4 and IC5 are fitted they will be shown as 33 and 
36. The Arduino pro is not essential to get the mixer 
functioning. If it is present it must be powered up or it will 
block the I2C bus. This is a typical screen produced by the 
I2C display routine. 


log 

You have I2C devices at 7 
You have I2C devices at 32 
You have I2C devices at 33 


You have I2C devices at 36 
You have I2C devices at 37 
You have I2C devices at 39 
You have I2C devices at 60 


The ANNEX Editor running the scan software to check 
and display all the I2C devices on the bus (this 
requires vers 18 of the GVG software) 


Now connect J2 and J3 power up the mixer, all the lights will 
bo on, press run in the editor and after less than one second 
the lights will go out leaving, PST 1, PGM 1, KEY 9 and MIX 
illuminated. If this does not happen then the +15V regulator 
will overload (depending on the heat sync size) and the lights 
will fade out. No damage will result, the +15V regulator will 
just shut down. 


If you have the alternative set of PCF 8574 fitted then the 
scanned ports will come up as 63, 61 ,56 you will have to edit 
the programme lines 17, 18, and 19 to :- 


17 let PRT1= 63 


18 let PRT3= 61 
19 let PRT 4= 56 


Everything after the (‘) is just a comment to help human 
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understanding of the programme and is not essential to 
getting the mixer software working, so keep line 17, 18, 19 
as simple as the above example. 


The PCF 8574's I2C address can be pre-set using the three 
external connections, on our PCB these are connected to the 
red switches for IC1, IC2 ,IC3. IC4 and IC5 are hard wired on 
the MK2 PCB as space was tight. The address bus also has 
part of its configuration fixed within the chip. This is set by 
the manufacturer in one of two ways, hence the two types of 
chips. The PCF 8574 can be set with the red switches to any 
number, between 32 and 39 and the PCF 8574A can be set to 
any number between 56 and 63. Either chipset can be used 
or even a mix of both, but you need to declare the address in 
lines 17, 18 and 19 of the programme, so the ANNEX BASIC 
software can connect to the chipset. The three PCF 8574 
provide three different functions EG Control, Address and 
Data so it is important that the correct chip (or PORT) has the 
correct address associated with it. 


If you have edited the programme, it will need saving. The (‘) 
in line 16 needs also needs putting back and this also needs 
to be followed by save to put the software back into GVG 
working mode. Power down, connect J2 and J3, power up and 
run the programme. If the lights do not default to PST 1, 
PGM1, KEY 9 and MIX only illuminated, then you have a 
problem. This maybe hardware related. The most common 
problems are the interconnect between our PCB and the GVG 
panel and some investigation will be required. Power down 
the panel remove the bottom plate of the GVG panel to 
provide access to the underside of the lower PCB. You will 
need to do some continuity testing. J2 on the GVG mixer can 
now be accessed. You need to check the J2 connections, the 
problem can often be the ribbon cable which in an ideal world 
is pressed into the connectors with a mandrill, but if we are 
making cables up at home these connections sometimes do 
not mate. If J2 on the panel does not connect to the correct 
PCF 8574 pin, then this could be the problem. 


Page 13 


This needs testing using the chart below. Look for continuity 
between J2 on the panel and the PCF 8574 in the far-right 


column. 


If you have continuity and software installed that has the 
correct ports addresses to match your chosen chipset and the 
(‘) at the start of line 16 back in place, you should be seeing 
the keys light up in the home position e.g.. PST 1, PGM 1, 
KEY 9 and MIX illuminated. The 15V regulator needs a good 
heat sync, as does the 9V one, but it should now cope with 
the reduced lamp load delivered by a working GVG panel 
under the control of the ANNEX BASIC software programme. 


PCB Connector PCF 8574's 


GVG Connector 


j2-Pin 1 
J2-Pin 2 
jJ2-Pin 3 
j2-Pin 4 
j2-Pin 5 
jJ2-Pin 6 
j2-Pin 7 
J2-Pin 8 
jJ2-Pin 9 
J2-Pin 10 
jJ2-Pin 11 
jJ2-Pin 12 
j2-Pin 13 
J2-Pin 14 
j2-Pin 15 
J2-Pin 16 
j2-Pin 17 
j2-Pin 18 
j2-Pin 19 
J2-Pin 20 


Signal 
GND PCB-1 
GND PCB-2 
5 PCB-3 
D7 PCB-4 
RD ANALOGUE PCB-5 
D6 PCB-6 
CONVERT PCB-7 
DS PCB-8 
DSPLY CLK PCB-9 
D4 PCB-10 
AO PCB-11 
Al PCB-12 
A2 PCB-13 
A3 PCB-14 
DO PCB-15 
Di PCB-16 
D2 PCB-17 
WRITE LAMP PCB-18 
D3 PCB-19 


READ BUTTON PCB-20 


N/C 

N/C 

N/C 
IC3-Pin 12 
IC1i-Pin 9 
163-Piniat 
IC1-Pin 7 
IC3-Pin 10 
IC1i-Pin 6 
IC3-Pin 9 
IC2-Pin 4 
IC2-Pin 5 
IC2-Pin 6 
IC2-Pin 7 
IC3-Pin 4 
IC3-Pin 5 
IC3-Pin 6 
IC1-Pin 4 
IC3-Pin 7 
1¢1-Pin'S 


GVG J2 to CQ-DATV PCB Interconnect table 
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JAS 


Once you have the panel working the next stage is to connect 
it to Vmix, this will require the Arduino Pro, which is mounted 
under the D1 mini, a word of warning the mixer will work 
without this processor its only function is to convert GVG 
commands into MIDI commands, if it is not present the panel 
will function, just not connect to Vmix, but if it is present and 
not powered up it will inhibit the mixer by stopping I2C 
communication. This is easily detected by the I2C address 
scanner. It does not need to be programmed, but it must be 
powered if present or the bus is inhibited. 
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Other things that will stop the scanner producing addresses 
are faulty PCF 8574 port chips, these can be removed and 
inserted one at a time to detect a faulty chip. If the port chips 
show addresses but not the correct ones, then check you 
have the red switches set correctly. 


When it is present and programmed the panel will talk to 
Vmix providing you import the MIDI file into Vmix short cuts. 
This file directs the MIDI commands to the correct key 
operation, again there is a detailed explanation in the online 
help manual. 


(qq oo 
Pie) (a 
i-i=1 11111 1 


We now have several boards out with beta testers and 
pictures are being sent back to the editorial office, this is 
from Tony in Greece. It looks a brilliant constructional effort 
Tony. I particularly like the full J2 connector with locks to 
keep the connector in place. Don’t forget to set the red 
address switches. 


At the time of CQ-DATV going to press Tony has it displaying 
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port numbers and we have a conference call arranged to edit 
the software ports into programme line 17, 18, and 19 as it is 
displaying 63, 61 and 56 for his chip set. 


Once we get that working it will be setting up the D1 
mini-Auto Run as per the last issue. Then we can dispense 
with the D1 mini-USB lead. 


The Arduino USB lead will still be required as this is how Vmix 
communicates with the panel. 


Ian in New Zealand has also completed construction and his 
board has had a couple of modifications in that Ian’s GVG has 
had an LED conversion done and does not require the 
regulators, everything runs from a 9V PSU. 


Ian has the same chipset as Tony because it is scanning the 
same I2C device addresses. He has not yet reported a 
connection to Vmix as he is at present exploring using the 
PCB to control an ATEM. He has put a video clip on the CQ- 
DATV Facebook page of this working, and we hope that a full 
write up will arrive at the editorial desk. 


This is something to look forward to in a future issue. He also 
mentioned problems with the Arduino Pro in that there is a 
3V3 version around which uses an 8 MHz xtal, the 5V version 
uses a 16 MHz xtal and is the preferred option. I have not 
seen an 8 MHz version, both of mine are 16 MHz versions (its 
written on the Xtal, but you need a good magnifying glass to 
see it) 


On the following page is my PCB, now mounted on the 
bottom panel, which is also performing the task of a heat 
sync. Perhaps I should have mounted it on the left-hand side, 
so as to put the regulators nearer the centre of the panel, but 
on the MK1 PCB the regulators were not present, and I 
wanted to avoid drilling additional holes in the panel. You do 
have to omit one of the GVG mounting pillars to make this 
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assembly work, but it is rather smart having it all contained 
in one unit, bar the lap top PSU. 
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I now have it running with just one USB connection to the 
Arduino via a slot I have cut in the backplate which is large 
enough to accommodate a USB connection to the D1 Mini 
too, but now I have conquered Auto Run is not necessary. 


If I want to revise the software the Wi-Fi connection to the 
Annex editor does everything that I require. 


The picture also shows the panel with the PGM PST and mix 
light on EG the home position. The OLED display has been 
secured with blue tac behind the red screen which previously 
displayed the mix duration on a set of alpha numeric 
displays. I removed them (they were only plug-ins). 


I have also fitted a chassis mount DB15 connector into that 
nice GVG cut-out and connected it to the I2C bus so I can 
reconnect the robot camera which is controlled by the 
positioner on the GVG panel. It also means that if I want to 
add any future bright or not so bright ideas to the 12C bus I 
don’t have to pull the mixer apart. 


The black sticky tape obscures my metal work which I admit 
requires a revisit when the COVID lockdown has gone and I 
can visit a hardware store and buy a file to finish off the cut- 
out which was done with a junior hacksaw outside in the 
garden, stood in the snow (the things I do for CQ-DATV) 


The GVG panels do seem to be a little thin on the ground. I 
constantly check eBay and put links for any I find on our CQ- 
DATV Facebook page. The last two were both in the USA, the 
postage to the UK almost doubled the price, but if you live in 
the USA its less of a problem. 


I still have two PCBs should anyone want to join our beta 
testers. They are £5 +pp, all we ask is that you report back 
to CQ-DATV on your progress and in return we will help in 
any way that we can. 
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MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


I am also not sure if we should call the PCB’s a beta release 


vow For details & ordering go to www.DATV-Express.com 
DH METIOUN: 104s - Rece-ver/Amatyzer OVB-S/S2 144 MHz to 2450 Miz - SRimuni=65 Sis - for Mins Tiouner/ Mins Touner-Pro = 

I have mine working and it looks like others are not far SR eS Freq get) a By Der ee a a 

behind. My thanks to Mike G7GTN who designed both the a ManiTiour frees: 

MK1 and MK2 PCBs and also wrote the Arduino code to rt pon 

provide the Vmix Midi interface. ite i 


ants o 0 
[veo (ET 
|FEC y4 (se) 


(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 
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Written by Jim Andrews, KH6HTV 
Reproduced from Boulder Amateur Television Club TV 
Repeater's REPEATER March, 2021 


FB=13, 600, COOKHz 
FA=06, 800, OOOKHz 


In the previous issue #69 newsletter, we reported that Pete, 


WB2DVS, was working on an improved version of the 
ADF5355 frequency synthesizer. Pete is designing his own 
Arduino controller, etc. to control an ADF5355 pc board. In 
particular, he reported improved phase noise performance 
with some modifications he made. This is now a follow on 
with more details. 


After Pete's inital report on our ATV net, I asked him to look 
at the ADF5355 signal generator I had purchased online. 
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I originally had planned to use it as the local oscillator (LO) in 
my home-brew, 5.8 GHz Transverter. I gave up the idea 
because I found it had excessive phase noise which seriously 
degraded the receiver sensitivity, compared to using an old 
Frequency West brick oscillator. 


The unit I purchased and Pete tested is pictured above. It 
was purchased from E-Bay for $159. There is no 
manufactuer's label, nor model number except for the 
ADF5355 label shown. These come from China. ADF5355 is 
an Analog Devices part number ( ) fora 
ree synthezier IC. 


a ae 
apie STATUS 


. 2465A ACT googie om 


VOLTS/DIV 
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11:19:24 2021-02-16 


49 Ref 10.00 dBm Att 2008 


Span 
1.500000000 GHz 


UserKey Set: System, 


90! —— 
Center Freq 750.00 MHz Span 


V VBW 1.0000 MHz SWT 
and spectrum sweep to 1.5 GHz 


The ADF5355 tunes from 54 MHz to 13.6 GHz. There are 
three SMA outputs on the rear panel. They are labeled A+, A- 
, & B. The frequency is programmed as FA shown on the 
lower line in the display. The five push buttons are for 
programming the frequency. They are from left to right. <--, 
up, enter, down, & --> The frequency FB (SMA output B) is 
then computed as a multiple of FA. To set frequency FB, enter 


The SMA A output waveform is definitely not a sine wave, nor 
a square wave. It is a very sharp doublet as shown in the 
oscilloscope trace on the previous page with the synthesizer 
set to 100 MHz. It is very rich in odd harmonics as shown by 
the spectrum analyzer plot (top right). 


Pete, WB2DVS, studied this synthesizer at the high end of the 
FA frequency range at 6.3 GHz using his Hewlett-Packard 
model 8561E spectrum analyzer. 
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1.6000 GHz 
50.000 ms 


His test settings were using a span of 500 kHz with resolution 
and video bandwidths of 3 kHz. Here is what he saw on this 
ADF5355. Note the excessive phase noise sidebands which 
start to break away from the CW carrier about -35dB down. 


Pete had studied carefully the Analog Devices spec. sheet for 
the ADF5355. He suspected that the culprit was excessive 
noise on the power supply lines. Pete then decided to 
investigate the power supplies within the ADF5355 box. 


This schematic shows what he found. The pc board was well 
laid out and all components were labeled. The DC input is 
labeled for +9 to +12Vdc. 
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It is followed by a reverse polarity protection, series diode. 
This then goes to a first stage, linear voltage regulator, U3, 
whose output is 6 V (5.88V). The 6 V buss is then further 
regulated by three other linear regulators U4 (3.30V), IC1 
(4.75V) and IC2 (3.08V). The ID marks on these regulator 
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had all been ground off. But looking at the package details, 
Pete figures that the IC1 and IC2 regulators were probably 
low noise, Linear Technology LT-1763 ? Pete noted that the 
voltage regulators that seem to be LT1763 with the numbers 
sanded off have outputs that are out of spec for those parts. 
They are also just barely in spec for the ADF5355. The one 
that measures 3.08V should be 3.3V and the one that 
measures 4.76V should be 5V. 


The input and output capacitors on U4, IC1 & IC2 were all 
very tiny SMD caps and thus probably did not have very large 
UF values. Pete then found that the 4.75 V output was the 
most responsible for causing the phase noise seen on the 
above 6.3 GHz spectrum. 


He found if he added a really large 1000 uF capacitor across 
IC1's output that the phase noise was greatly reduced as 
shown in the photo on the next page. 


The phase noise has been greatly suppressed. It breaks away 
from the CW carrier now about -48dB down, as opposed to 
only -35dB before modification. 


For comparison, Pete also measured an old, 6.3 GHz, 
California Microwave, brick oscillator. This is seen in the photo 
(top right - next page) to be exceptionally clean. The phase 
noise break point from the CW carrier is about -65dB down. 


It should be noted that Pete also found these old brick 
oscillators to be very susceptible to power supply noise. The 
plot was measured using a very clean, -20Vdc from a linear 
regulator power supply. When Pete used a switching power 
supply for the -20Vdc, strong harmonics of the switcher's 
frequency were seen on the spectrum as sidebands about 
-50dB down. Pete also observed that the brick oscillator 
drifted with warm-up, whereas the ADF5355's frequency was 
quite stable. 
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ADF5355 after adding the 1,000 uF cap to IC1 --- 6.3 GHz 
center freq. 500 kHz span, 3 kHz BW. The phase noise 
break point is about -48dB down. 


So, after Pete returned my ADF5355 signal generator to me, I 
was curious to see what I could also measure. I did not have 
a spectrum analyzer that would go up to 6 GHz. I own a Rigol 
DSA-815 spectrum analyzer which goes up to 1.5 GHz. I also 
have a Fluke 6060 B/K signal generator which goes up to 
1050 MHz. 


So, I set up my ADF5355 generator to 1050 MHz and 
compared before and after modification spectrums using 
Pete's same settings of 500 kHz span and 3 kHz bandwidth. 
The above photos show the ADF5355 compared to the Fluke 
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signal generator. The right photo (next page - top) shows the 
trace of the modified ADF5355 is now identical to the high 
quality Fluke signal generator. 


I also examined the really close in phase noise of the 
ADF5355 and the Fluke generator (next page - bottom). I did 
detect a bit higher phase noise on the ADF5355 compared to 
the Fluke within + 5 kHz. I then decided to see if adding big, 
1000 UF caps also on IC2 and U4 would help. They did help 
slightly by a couple of dB. The greatest improvement was the 
1000 UF cap on the 4.75 V supply, IC1, as Pete had found. 
Note, the two traces are not exactly centered. This is just the 
slight frequency offset error in the two generators compared 
to the spectrum analyzer. They all do use internal TCXO, 10 
MHz reference standards. 
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20.000 s 


ADF5355 (yellow trace) & Fluke 6060 (magenta trace). 1050 MHz center freqency, 500kHz span, 3 kHz bandwidth. 
Left photo is unmodified ADF5355. Right photo is after modification. 
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ADF5355 (yellow trace) & Fluke 6060 (magenta trace). 1050 MHz center freqency, 50kHz span, 300 Hz bandwidth. 
Left photo is unmodified ADF5355. Right photo is after modification. 
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4000uF 
caps 


mentee 


This photo shows the simple modification made to the 
ADF535 signal generator. It only consisted of adding three, 
1000 uF, 20%, 6.3V, electrolytic capacitors on the outputs of 
U4, IC1 and IC2. The capacitors I used were made by 
Nichicon. The part number is: UVROJ102MPD. They are 
available from both Mouser and DigiKey. 


Now for the acid test for the modified ADF5355. I tried it out 
in my 5.8 GHz Transverter. I measured the receiver 
sensitivity first with the existing Frequency West brick as the 
LO and then using the ADF5355. They were identical! Thus, 
the phase noise improvement was sufficient to allow use of a 
modified ADF5355 as the LO, rather than the older bricks. 


Thank You Sir Peter, WB2DVS, for this break through! ! ! 
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I knew had forgot to send : 
my latest article. am | 


2): but wait 


There is a different method 


editor@cq-datv.mobi 


Read all over the world 
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QO-100 All Modes Station Mixed 


Remote Station Based on SDR ADALM- 
PLUTO 


Written by Lucien Serrano, FiTE 
Originally published in the Radio-REF review, April 2021 
; r ° a 2 


The QO-100 geostationary satellite has two transponders, 
one "narrow band" for voice and digital and the other for 
"wide band" which is suitable for digital television. Both 
transponders have their inputs in the 2400 MHz band and 
their outputs is in the 10 GHz band. For digital modes a 
computer is essential. Radio amateurs have explored many 
communication systems, digital television being a prime 
example. DATV requires between ten and twenty times less 
spectrum space than older analogue transmissions. Radio has 
become "software" and the "genius" of amateur radio has 
moved to computer coding. 
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The engineers and technicians who used to make our 
transceivers have made room for others who now develop 
products using SDR platforms. Compared to a traditional 
radio, the signal received by the antenna is rapidly digitised, 
often involving a change of frequency using analog-to-digital 
converters. Numerous articles covering software radio have 
been published by F5NB. One thing that does not change is 
you will still need power amplifiers and antennas dedicated to 
the specific frequencies in use. 


The goal is still to have a station that is as simple as possible 
and capable of transmitting to the QO-100 satellite. The 
"radio heart" of this dedicated QO-100 station is an ADALM- 
PLUTO SDR transceiver. 


( — 
ADALM-PLUTO 
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ARDUINO DE PARTIE RADIO 


SUPERVISION 


- 


PARTIE DEPORTEE 
ETHERNET 


INTERNET 


ETHERNET 


ETHERNET 


= 


PC DATV PC PHONIE PC SUPERVISION 
This simplified diagram shows that the radio section. Most of 
the kit need not be in the shack since data transmission 
(image, sound, etc.) is done by Ethernet cable, the length of 
which can easily reach 100 meters without any amplification 
or relay equipment. 


This layout is useful for reducing the length of the coaxial 
between the AP and the 2.4 GHz source. 


Several PCs are shown to accommodate the different 
programs, but in reality they can all be done on one PC since 
the traffic on the two transponders, narrow band or wide 
band DATV, are exclusive because the RF part is common. 
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Summary Description of each Module 


The Ethernet router box is used to connect the various 
elements by 8-core shielded cable, and conventional RJ45 
plugs. This allows among other things, remote access via the 
Web, both to the radio part and to the Arduino supervisor. 
Only RJ45 cable connections are used, the Wi-Fi connections 
turned out not to be good enough. 


The DATV PC is equipped with a Minitiouner receiverPro2 (see 
CQ-DATV 92) this is connected by USB. Decoding and viewing 
of the images received is done with F6DZP software. 

The PC also allows the generation of a video streaming using 

OBS or VMIX. This is the software that will stream images to 

the SDR transceiver IP ADALM-PLUTO where the 2.4 GHz the 

RF signal originates 


The PC audio sends traffic on the transponders narrow band 
using SDR CONSOLE software from G4ELI. It arbitrates with 
the ADALM-PLUTO SDR in IP for the transmission and 
reception of sound or data. 


The supervision PC is in fact a simple Internet browser that 
opens a web page that the ARDUINO module generates to 
ensure control of the voltages necessary for the radio part by 
means of relays controlled by this web page. This also allows 
feedback information on RF status, output power, SWR and 
other analogue measurements, as long as the sensors have 
been installed in the radio part. The ARDUINO supervision 
module is made up of made of three modules that can be 
found ready-made in the ARDUINO series: 


1. the ARDUINO itself, which is a programmable 
microprocessor supporting a web miniserver; 


2. an "Ethernet shield" that connects to it and allows 
connection to the network by RJ45 cable; 
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3. a relay card which allows control of the voltages necessary 
for the radio part, which can therefore be fully remotely 
controlled via the web. 


The Radio part consists of: 


1. an ADALM-PLUTO SDR; 
2. a USB-Ethernet adapter for its connection to the network; 


3. 2.4 GHz RF Power Amplifiers 
4. a 12 V voltage injector on the reception channel ADALM- 
PLUTO for powering the 10 GHz LNB. 


These are not shown on the diagram of the satellite dish(s) 
their sources are adapted to the frequencies used for the 
uplink and downlink, apart from the DATV Minitioune 
reception software which must run on the PC connected to 
the MinitiounerPro2 receiver, all other programs can run on 
any other PC connected to the network. 


For the dual-band source, I adapted the LNB by clamping an 
Octagon with two outputs into the circular waveguide of the 
original source of the dish. The RX 10 GHz port is located in 
the centre of the 2,400 GHz helix’s reflector. The two outputs 
of the LNB allow Narrowband transponder independent 
reception to PLUTO through an injector and DATV to the 
MinitiounerPro2 receiver. 


ADAPTATEUR 
USB-ETHERNET 


ADAPTATEUR Y OTG 


ETHERNET 


ALIMENTATION SV 


TWN be 


> 

=) 
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We need to connect the PLUTO transceiver by IP over 
Ethernet using an adapter. I used a Linksys USB3GIG and a 
USB-OTG Y cable allowing an external power supply to power 
PLUTO. The adapter's RJ45 connector allows connection on 
the local network of your box, or directly or through the relay 
router. 


The PLUTO is a continuous coverage transceiver from 325 
MHz to 3.8 GHz. It is therefore perfectly suited to frequencies 
from our satellite. Its hardware is minimum, and this is 
reflected in its price. Above all, it is designed as an 
educational tool for development. It is necessary to make 
some minor modifications to it to suite our traffic criteria. The 
first changes relate to stabilisation. Its internal clock and its 
external shielding to avoid firmware freezes and crashes in an 
RF environment. PLUTO has an embedded Linux OS and it is 
possible to connect to it in console mode via a SSH 
connection on its IP address. The default login is "Root" with 
the password "analog". 


ep 192.168.2.1 - PuTTY - oO x 


CQ-DATV 94 - April 2021 


To use in DATV, it is necessary to install a specific firmware 
developed by F50E0O. 


You must retrieve the file provided by F50EO at the address: 
and copy it to the virtual drive 

mounted by Windows during login to the USB port, then 

when done, eject the device. 


VUIEL > 


= 47 QJ >» CePC » PlutoSDR (F:) vt Rechercher dans: PlutoSDR (F:) 
Bureau - Nom Nodif T Taill ‘ 
=| Documents 1 img Dossier de fichier 5 
Music | config Document texte Ko | 
BJ Objets 3D B info efox HTML Doc 
= Pictures B LIcENsE 0/10/2019 14:42 Firefox HTML Do 
Téléchargements runmed.sh 0/2019 16:42 Fichier SH Ko F 
a Videos aq 
be OS (C:) 
wa HP_RECOVERY (D:) 
Lecteur DVD RW (E:) JD8 
¥ (J PlutoSOR (F:) 
|, img 


Ouvrir Périphériques et imprimantes 


Ejecter Device 


- Ejecter PlutoSDR (F:) 


r 
r 


“~ qo) SF FRA _ 


06/03/2020 aa 
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In particular, do not unplug the PLUTO when LED1, located on 
the left of the device flashes quickly, the flashing time lasts 
several minutes. Once the firmware is installed we will have 
installed on the PLUTO a PSK type modulation service from a 
"TS" stream which will be sent to it by the IP network on a 
specific UDP port. 


Another flashing procedure is possible for Linux specialists. 


login as: root 
root@192.168.1.xxx's password: 
Welcome to: 


© | / l \ \ 
rire 1 | Yt y tt lee 
Oe TT et) kee FT / 
r Tt Ler oA 22 Pe 
ct (tts Ww A i FN Kt 


v0.31-4-g9ceb-dirty 
http://wiki.analog.com/university/tools/pluto 


+ 

# wget http://qra.f5o0eo.fr:2080/pluto. frm 

Connecting to qra.fS5oeo.fr:2080 (86.254.181.124:2080) 

pluto.frm 100% | kkk kkk kkk ko kk tok tok kok ke tet tek | 28.1M 0:00:00 
ETA 

# 1s 

autoudp.sh luaradio pluto.frm radar scream-raw 
bigtspipe makepatern.sh pluto _dvb rtmppluto.sh tspipe 
hacktv patern.png plutotx rx2tx udpts.sh 

# pwd 

/root 

# mv pluto.{rcm /ltmp 

# cd /tmp 


# update frm.sh ./pluto.frm 


You must connect to PLUTO in console mode as indicated 
above. The wget command is used to retrieve the file from 
the URL where the new firmware file is stored at FSOEO. We 
put this file in a temporary / tmp directory and we launch the 
update_frm.sh command which executes the flashing. This 
procedure should be left to specialists familiar with Linux. 


Configuring the IP Network for use with SDR- 
Console. 


Here is the setting in the ADALM-PLUTO config.txt file. 
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# Analog Devices PLUTOSDR Rev.B (Z7010-AD9363) 
# Device Configuration File 

# 1. Open with an Editor 

# 2. Edit this file 

# 3. Save this file on the device USB drive 
f 4. Eject the device USB Drive 

# Doc 


https://wiki.analog.com/university/tools/pluto/users/customizing 


[NETWORK J] 

hostname = pluto 

ipaddr = 192.168.2.1 
ipaddr host = 192.168.2.10 
netmask = 255.255.255.0 


[WLAN] 
ssid_wlan = 
pwd wlan = 
ipaddr wlan = 


[USB ETHERNET] 
ipaddr eth = 
netmask_eth = 255.255.255.0 


[SYSTEM] 
xO correction = 
udc_handle suspend = 0 


(ACTIONS] 

diagnostic report - 0 
dfu = 0 

reset = 0 

calibrate —- 0 


It can be found as an ASCII file in the virtual drive that is 
mounted when you connect ADALM-PLUTO via USB to your 
PC. 


If you leave the ipaddr_eth = parameter blank, PLUTO will 
get an IP address from the DHCP server (Dynamic Host 
Configuration Protocol). Check your router for the IP address 
assigned to the PLUTO. 


It is this address that should be used in the configuration of 
the SDR-CONSOLE software. 
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ADRESSE EXTERNE DELIVREE PAR OPERATEUR 


ADRESSE LOCALE 
192.1 68200 20K 


és adresse IP 
z 
ra adresse IP 
adresse adresse adresse IP 
IP IP tablette 
LL — box 
ee . adresse IP 
adresse — . 
IP internet 
adresse adresse 
IP IP 2 


If like me you have opted for a local fixed address and not 
assigned by DHCP, it is this local address that you will then 


declare. 


my 


Each IP address has a number of 


©) 


software ports between O and 
65554. 


As indicated in the above setting, 
here port O is used my ISP (Free) 
offers me for the same price the 
possibility of having a fixed 
external address. By setting the 
router of the box by NAT 
functions (Network Address 
Translation) used to hide 
computers domestic workers 
behind a single public 
identification, it is possible to do 


a port routing of my external address to the same port of a 
local address. In these conditions, PLUTO port 30431 must be 
mapped to the local address assigned to it. 


Indeed, port O is reserved for an external address to be used 


here. 
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Radio Definition 


| Dil: adalm-pluto 

| Name: PlutoSDR Externe 

| 

| 

| 

| Model: ADALM-PLUTO 
Serial: 
Address: ip: 82 2.006 1006 10K 
pot: [seen 
Options: 
Gain: e vy dB 
Range: 78 vy to: 6eee ~~ MHz 
Cancel 


Add New 


New definitions can only be added for 
ethernet-based radios. Only use this 
option if a radio cannot be discovered 
using the search option. 


Note: The Title and Model fields are 
mandatory. 


Fields 


Only these fields can be changed: 


¢ Name, 
e Address, 
e Port fused bv ethernet radios). 


ae 


If the routing is properly carried out in your box, your PLUTO 


will respond with the SDR-CONSOLE from anywhere on the 
web using the fixed IP that your ISP assigned to you, as long 
as the IP speed is sufficient. From experience, only fibre 
connections allow a correct operation in by this "remote". 
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Reception in DATV 


The MinitiounerPro2 receiver is used. It is available in a semi- 
kit at the REF store. This receiver is the result of collaboration 
with the original designer, F6DZP. It was described in the 
review (CQ-DATV 92) and to date more than 600 units have 
been distributed. 


MiniTioun 

2019-02-15 

‘Design F&DZPo ° = 
° - 

> PCB FITE = 


cx 


1 


WIM GERIT FT -9334V/h 


20 23 § = Y 4 hal { | eae a 


Here is the card fitted to the semi populated kit which 
includes the box. The receiver is directly connected to the PC 
which assigns functions by USB connection to set the LNB for 
reception on 10 GHz. 


What is actually set up is the intermediate frequency. The 
LNB carries out a change of frequency with its local oscillator 
on 9750 MHz. 


All this is managed by the different software suites of F6DZP’s 
software which controls the 18 volt supply to the LNB to set it 
in vertical polarization mode required for the satellite's 
downlink. 
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'® Scan & Tiouns VO. 1m for MiniTiounerPro ---- Searwidth 250 bbz te 60 MHz 
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] ° Me 
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00500 10496223 
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demx_comapted . 9 

dem _dacortraty 9 Photo 


FRC 1/7 OPSK_145 
cM meat be »1,0088 DS 


sQQ00-° 


Bytes mecvd: 627 kb/s ck 220 ne 


Here first the beta test version of Scan & Tioune 
SDR-Console 


Software used for speech must therefore adapt the output 
power of the PLUTO to avoid saturation of the satellite and a 
brutal call to order by the surveillance machine. 


Transmit wy x. 
TX A 8089.512.916 MHz 00 


10 .489.791.65 


Sync RX 


Sync RX 
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The Emission Amps 


The ADALM-PLUTO transceiver delivers a maximum RF level 
of 0 dBm on 2.4 GHz. It therefore requires considerable 
amplification to achieve the required output power depending 
on the mode used. When using the narrow band transponder 
taking into account the gain of the dish used, a few watts are 
sufficient. For DATV on the broadband transponder, 20 watts 
minimum are required. 


The first amplification stage uses a kit that will be shortly 
available at the REF store. 


The gain of this two-stage amplifier is 30 dB and it allows 


maximum output of 1 W at 1 dB of compression, thus 
ensuring perfect linear amplification. 
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The final PA is an amplifier capable of outputting 20 W at 1 
dB of compression. This is the result of the work of F6BVA. 
He uses an MMIC MW7IC2725N powered at 28 to 32 volts. 
The printed circuit board as well as the MMIC are completely 
welded to a 2.5 mm thick copper plate, with low temperature 
solder paste. Everything is then screwed onto a radiator-fan 
heat sync easily found on websites providing specialist online 
sales, eBay or Aliexpress for 4.5 €. 


Again, I shamelessly used the work of F6DZP who 
programmed an ARDUINO to control the supply voltages. The 
cards used are as follows: 
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e An ARDUINO UNO card. 
e A Shield Ethernet card. 
e A relay card. 


These modules are available on eBay. 


The purpose of this set of cards is to have a mini local web 
server which will control all the voltages used by the different 
elements of the radio part from an accessible local URL 
through a simple Internet browser (see the appendix the 
links to the publication by F6DZP on this topic). Connected to 
the local network by an RJ45 connection, the locally 
accessible web page allows us to view and to switch on or 
switch off the different floors. 


Arduino PlutoDATV interface 


Analog Inputs State control Relays 


PTT relay is ON (D6) 
Pluto Power is ON (D7) 


28v Intensity (A2): 0 28v (D2): OFF 


Power W (A3): 540 TX (D3): OFF 


TOS % (A4): 0 Switch (D5): OFF 


[ Relay 3 is ON (D8) | 


Temp °C (AS): 0 


Relay 4 is OFF (D9) 


I have not used all the functions provided by F6DZP. Only the 
first three relays are wired. The PTT button applies 12 V to 
the first amp and PTT of the PA. 


The relay 3 button energizes the +28 V of the PA. 
The PLUTO power button is used to apply +5 V to the PLUTO. 
Only the analogue measurement of the relative power of 
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output is wired and visible in the Analogue Input cartridge, 
Power (A3). Here the measurement indicates 540. These are 
not watts but an analogue measurement of the voltage 
detected by the small directional coupler integrated on the 
output line of the PA. A calibration in the Arduino code, for 
scaling this measurement, would display directly the output 
power, this is work in progress. The amplifier is installed in a 
well ventilated housing. 


—~ 


MI VO PryPe) 


al”: 


You can see in this photo the following building blocks. 


e All control and monitoring with the Arduino located at the 
top left. 

e The relay card, which controls the various voltages grouped 
together on dominoes. 

e Below, we find the PLUTO and its adapter USB-Ethernet, 
itself connected to a small router connected to the ADSL box 
of the QRA. The Arduino control module is also connected to 
it. 

e On the RX input of PLUTO you can see the injector "T-bias" 
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voltage wiicH sends tneti2 V tothe Output ar ine LNB. drift of the LNB head is done by locking on to the digital 


e The first LNA is connected to the TX output of the PLUTO beacon emitted by the satellite in the middle of the 
mounted in a ventilated box, followed by the PA20 WF6BVA _ transponder band, on 10489.750 MHz. There is no need to 
which also ventilated. modify the LNB head to stabilise it in frequency. 


For safety, I added a 2.4 GHz filter. It came from a 1.5 GHz 

duplexer of recovery where one channel has been realigned 

to 2.4 GHz. The losses are of this are of the order of 0.2 dB. We used OBS-Studio software suite to mix all the video 
picture images and sound. It also provides the coding 
according to the retained standard, DVBS1 (2), H264 or 
H265, and sends the digital stream to the appropriate service 


As already stated, it is the SDR-CONSOLE software that is installed on the PLUTO transceiver, which will then select the 
used, by declaring it as indicated as an SDRPLUTO Radio in IP type modulation PSK, QPSK, 8PSK, etc. The modulated signal 
connection. from PLUTO will be amplified by the chain described above. 
SC ——— >» The OBS-Studio suite used is excellent at mixing different 


sources, webcam, video, music tapes, microphone, etc and 
comes oe recommended 


10,.489,.812.958 


Hind outer Pitch High Oetetion Aue) 


This program uses the audio resources of the PC on which it 

is installed, microphone and speaker. Reports from the online 
guide are helpful and efficient. As with other software of this 

type, stabilisation of the frequency to compensate for the 
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The software is based on an established service in the 
firmware of the PLUTO that we have already flashed with the 
code provided by Evariste F5OEO. It uses a single page 
accessible with your browser on the local IP address of 
PLUTO, by default 192.168.2.1. 


Evariste shows how to configure this video studio to generate 
the digital stream to the port’s software associated with the 
IP address. Below is an excerpt from the explanation page 
online at the local Pluto address. 


B 6) own orem 


F50EO | 
Welcome to the ADALM-PLUTO QO-100/DATV 
custom Tirmware 
Thank you for testing this custom firmware. It is mainly intended to make an easy plateform for 
TX/RX on QO-100 satellite but could be used on other bands. |t includes 
* DATV DVBS/S2 modulator (33KSymbols to 2MSymbols) 
* Reduced bandwidth analog TV modulator using NASA Apollo mode (in development) 
HackTV 


¢ Narrow band ssb 
¢ Narrow band sstv 


¢ FreeDV digital voice modulator Codec2 
¢ Spectrum painting 


* Reception will be added in future 


Warning : This is an experimental firmware maintained by an amator. Feel free to report bugs, but no warranty to 


fix them |! 


You must configure OBS to indicate where and how it is to 
send the stream to the PLUTO server. 


This is done by a command line where it is indicated: 
e the local IP address of PLUTO as well as the software port 
associated with this service, here 7272; the transmission 
frequency, here 2409.740 MHz; 


e DVBS2 mode; 

e the type of modulation, here QPSK; 

e the Serial Rate, here 250 kilo symbols per second; 
e the FEC, here 2/3; 


6 Paramétres 


4 


Li) PE 


CJ video 

EEza] Racco 

ae 
* 


e the RF output level of the PLUTO, here -10 dB; 


e the code used. Of course, other settings are necessary to 
ensure good fluidity of images and sound. 


It requires experimentation, and specialisation which is 
beyond this presentation which shows that with a few 
restrictions, it is possible to take full advantage of all the 
functions of this satellite. I hope this presentation will inspire 
many OM’s to come and explore and test this satellite which 
covers a third of the globe. 


Bibliography 
Control by Arduino, F6DZP site: 
https://tinyurl.com/y2m5bab7 


2.4 GHz amplifiers: https://tinyurl.com/y2xsdlw4 & 
https://tinyurl.com/yylyt4rh 


OBS-Studio: https://tinyurl.com/y3jpom43 
SDR-Console: https://tinyurl.com/y4jrrhmg 


MinitiounerPro2: https://tinyurl.com/yxg33alf & 
https://tinyurl.com/y3kf9nzc 


PLUTO F50OEO Firmware: hittps://tinyurl.com/y6g7khv3 


ADALM-PLUTO modification: https://tinyurl.com/y6nl8ama 
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From the vault - BASIC 


Written by Trevor Brown G8CIJS 


It's two years since I started digging around in the Grass 
Valley control panel, trying to map out all the bulbs and push 
buttons in order to adapt a surplus panel to do things other 
than drive the hardware it was originally designed to control. 


The hardware interface was built on a prototype board, but 
interfacing a micro was a tricky and a little outside my 
comfort zone. I fell back on an I2C bus which worked well for 
projects in a previous life, under the control of a Z80. 


This time I wanted to work at a higher level than machine 
code or PIC and settled for an ESP8266 micro. The retro bit 
was to use BASIC to talk to the micro. 


BASIC is old yes but we are in the Vault section of CQ-DATV 
and in my defence the version I used is actually very modern 
and is called Annex BASIC. I thought it worth a short trip 
down memory lane to the origins of this language. 


In the late 70’s we had home computers that encouraged 
owners to write their own software by using a resident 
language and at the time they all used a variant of BASIC 
(Beginners All Purpose Symbolic Instruction Code). 


The machines themselves from ZX81’s through BBC’s 
including almost every fruit you can imagine from apple to 
tangerines appeared over a very short time span and puta 
lot of engineers on a learning curve they never saw coming. 


The language technology was new, or was it. 


John G. Kemeny and Thomas E. Kurtz designed the original 
BASIC language at Dartmouth College back in 1964 to try to 
enable people without a science or maths background to 
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participate in computer programming...hands up, I am not a 
mathematician so we could chalk this up as a success at least 
for me. 


The actual hardware we can probably trace back a little 
further one could argue the Colossus (the first programable 
computer designed to decode the Lorenzen Cypher in World 
War II was an early implementation of computing, we could 
wind back the clock further even further to the first 
mechanical computer designed by Charles Babbage in 1822, 
it’s a big stretch to call this calculating engine a computer but 
it was a concept using the technology of the time...a little like 
conceding the first person to develop an aeroplane was 
George Cayley who designed first successful human glider, he 
discovered the four aerodynamic forces of flight: weight, lift, 
drag, thrust, the basis for the design of the modern 
aeroplane, but because the internal combustion engine had 
not been developed the Wright Brothers will always be 
remembered as the first person to fly and is the answer 
expected in any pub quiz. 


There are those that like the more outlandish explanations 
such as alien technology and imagine them perhaps been 
discovered at Roswell or removed from some alien wreckage 
deep in the heart of area 51, got to admit it makes fora 
more exciting story. 


The language was reworked to cope with some small 
memories E.G the ZX 81 only had 4k of memory and a lot of 
this development was attributed to Bill Gates and Microsoft, 
but the commercial development also led to the downfall of 
BASIC in that each computer developed their own dialect to 
avoid paying royalties to another company and by the 90’s 
BASIC disappeared as newer machines with far greater 
capabilities came to market and other programming 
languages such as C were developed. I think I was inspired 
when what was described as a universal two-line programme 
was demonstrated 
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10 print “Hello World” 
20 goto 10 


Note the line numbers. Early BASIC had line numbers, the 
programme would fill the screen by repeating Hello World 
Soon to be followed by the for next loop 


10 forA=1to5 


20 print “Hello World” 
20 next A 


Ok, it was a little more algebra (something that always 
escaped me at school) but getting your head around it was 
not impossible 


Understanding the hardware and the concept of an address 
bus and a data bus took a little more brain ache, but as an 
engineer that’s what we signed up for. 


But then it introduced the flow chart to our thinking. 


-DA 


Also available to, read on ISSUU 
https://issuu.com/cq-datv/docs 
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ecm 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 
Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


a 
CQ-DATV is published on the last day of the month. The cut- wn mal 


off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


OY gee in -— 


OMG, THAT {5 
SO OFFENSIVE ! 


Followed all over the world 
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Editorial £75, we do not know as yet if it was one of our readers, but it 
shows these panels are not yet extinct and should anymore 


Welcome to issue 95 of our electronic ATV magazine. appear we will put up a link on the CQ-DATV Face Book site. 

GB3ET was the callsign of the defunct analogue Emley Moor Jim Andrews, KH6HTV investigates (Do It Yourself) 

ATV repeater located 1200ft AGL on top of the Emley Moor TV microwave up and down converters for the amateur 23cm, 

mast. Now it’s a digital ATV repeater and located near the 13cm and 9cm bands, up to 3.4 GHz. The total parts cost is 

village of Edgehill on the border of Warwickshire and of the order of $100 or less. 

Oxfordshire, CQ-DATV has the latest results of this 

transformation. John G3RFL has bought a new solid-state scope and revisited 
the scope strobe trigger units of which there have been 

BECG has two new films on their Facebook site (we use the many. John has added software engineering so no more 

word new sparingly!). This time it’s about the Independent thumb wheels or hardware counters. John’s unit is controlled 

Television Authority or IBA as it later became. I think BECG by a touch screen and works surprisingly well with a solid- 

films are shaking off their reputation for old BBC stories, not state scope. 


a moment too soon. 
In the Vault Trevor has been scanning 35mm negatives to 


The second is a film of what is believed to be the first create modern jpgs and looks back on twin lens reflex 
videotaped show. This was also telerecorded so you can cameras as does Ian who has been keeping that part of his 
compare the two technologies rust verses silver, spoiler alert life quiet. 


it looks like rust-based technology is winning. 
Please read and enjoy CQ-DATV 95. 
Roberto Abis, ISOGRB describes how to build a DATV 


repeater, using the Adalm Pluto and the Octagon SF- 8008 CQ-DATV Production Team 

decoder. This project is the result of multiple tests carried out 

for over a month and with the modifications made on PS, CQ-DATV 96 is now open for your copy at:- 
different 1.2GHz analogue ATV transmitters of IZROM, G4WIN 

and Ari-Bra, thus creating a DATV transmitter with little editor@cq-datv.mobi 

expense. 


Trevor is back with what reads as his final instalment of the 
Grass Valley Mixer panel conversion "Now this may not be the 


end. It is definitely not the beginning, but it is, perhaps, the Please note: articles in this magazine are provided 

end of the beginning" (apologies for this dreadful mis with absolutely no warranty whatsoever; neither the 

quoting). contributors nor CQ-DATV accept any responsibility or 
liability for loss or damage resulting from readers 

This project may have been held up by the lack of donor choosing to apply this content to theirs or others 


panels, but one in Bridlington just changed hands on eBay for computers and equipment. 
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G4FRE reports, Mon April 05, 2021 

With the 23 ele Tonna pointing out of the bedroom window 
GB3ET is now a decent signal when using the G4DDK 
preamp/BPF. 


= 
MINITIOUNE vO 


SR (kS) Freq (kHz) MiniTiouner V2 : 


Symbolrate (kS) Frequency (kHz) 
SR set 1999946S Freq asked: 1322000kHz r 15S 


Deviation: 1048 Freq—> (GEROORRE) 13220008 


LNA gain. 13.0 dB 
Derotator fb 
Search Dene, 
Carmer Width: 2700 Khz 


RAPH 
— al 


FEC 1/72 


cima ceca 018 | 
ss GOO: 


Constellations | Bytes recwd. 1903 kb/s 


I also had a chance to try out my (unboxed) Winterhill single 
nim receiver, finished yesterday afternoon on a real signal. 
Its now possible to use it for purposes other than QO100 
thanks to the Receiver commander software of G4EWJ. 


Transmitting at it using the Portsdown 4 and 2 amplifiers to 
give 10W I managed to gain access. The only issue was that 
the streamer chops off the bottom 15% of the screen hence I 
had to replace the contest numbers in the middle of the 
screen with the locator. 
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1 GB3ET M15.7 014.0 SHZQPE22 12083 m7 


a 


HOME JOIN BATC MEMBERS cQ-TV SHOP STREAMER ON-LINE CONTESTS & MAPS 


ia ami“ ~~ 
Stream is Active - Click to play! Current Viewers: 1 


GB3ET is located near the village of Edgehill on the Warwickshire, Oxfordshire boarder. Tx 2 M/s H262, Rx 1249 Analog 
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HOME MEMBERS CcQ-TV SHOP ON-LINE CONTESTS & MAPS 


STREAMER 


EVENTS cL 


GB3ET 


Stream is Active - Click to play! Current Viewers: 1 


GB3ET is located near the village of Edgehill on the Warwickshire, Oxfordshire boarder. Tx 2 M/s H262, Rx 1249 Analog and 


This picture, received through the repeater shows my takeoff 
towards GB3ET. The path length is 60km. 


Source: 


a Cart y 


all ithe missing... an 
bes ‘of Television | 
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Two new films on the BECG (Broadcast Engineering 
Conservation Group) Facebook site. If you are not a member, 
use the YouTube links, but we would like to welcome anyone 
who has an interest in broadcast equipment conservation to 
the site. 


The IBA Archive 


Film 1 is a rare, IBA promo film footage Story a Network. The 
new EMI 203's feature in the film - but unfortunately are not 
referred to! 


Film 2 the Edsel Show - CBS-TV (October 13, 1957) This may 
be the oldest Videotape recording in existence and it was also 


Telerecorded so you can compare the old system used for 
time shifting TV programmes with the modern replacement. 


Source: 


Page 4 


Guide for the creation of a DATV 


repeater with Adalm Pluto and Octagon 
SF-8008 decoder 


Written by Roberto Abis, ISOGRB 


This article describes how to build a DATV repeater, using the 
Adalm Pluto and the Octagon SF- 8008 decoder. 


This project is the result of multiple tests carried out for over 
a month and with the modifications made on different 1.2GHz 
analog ATV transmitters of IZROM, G4WIN and Ari-Bra, thus 
creating a DATV transmitter with little expense; it is a 
question of disabling the video oscillator, the audio oscillator 
and the PLL and inserting the Pluto signal, set at + 1dBm, 
first amplified with a model SPF5189Z amplifier card, to 
correctly drive the amplifier stages of the old analog ATV 
transmitter and get the same transmission power. Here you 
can find the modifications for the 3 types of analogue ATV 
transmitters shown: https://tinyurl.com/fz8s4u7s 


At the request of some colleague I share this experience, so 
that today it becomes easier to create a DATV repeater based 
on DVB-S / DVB-S2; among the possibilities offered by this 
project there is also the retransmission of an event on the 
local repeater or on the QO-100 satellite via the Internet. 

To create the DATV repeater you need to have the following 
components available: 


e Adalm Pluto SDR interface 


e Octagon SF-8008 decoder, with OpenATV (default) or 
Enigma2 firmware and OpenWebIf web Plugin 


e 100 / 1000M Ethernet switch 
e Micro USB to USB-A OTG cable 
e USB-Ethernet adapter TP-Link UE-300 model 
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Below is the connection diagram of the DATV repeater: 


DATV Repeater with Adalm Pluto and Octagon SF8008 
Schematic diagram v1.0 by Roberto ISOGRB (16/10/2020) 


Ethernet Switch 


Power Supply 5V 


Ethernet cable RJ45 


WiFi not used Static IP, 

sometimes lost packets 192.168.1.52 
Ethernet - _ 
preferred 


Octagon SF8008 


192.168.1.100*= 
Adalm Pluto i 
Configured to receive stream 3 
from Octagon SF8008 
Auto DATV repeater 
Adalm Pluto FSOEO 2908 Firmware 


with ISOGRB patch.zip 
to adapt Pluto for DATV repeater 


Configured to stream in h265 
received channel 

Must have OPENATV (default) 

or Enigma2 firmware installed 


TP-Link UE300 
USB-Ethernet 
~ Adapter 


10/100/1000 


Ethernet cable RJ45 
Pluto setup 


For the stability of the Pluto and the Ethernet adapter it is 
absolutely necessary to modify the GNDs, as it has been 
noticed that often the Pluto, following spikes or mismatches, 
changes state, passing from HOST mode to CLIENT mode and 
the connected peripherals via USB stop working. If the 
installation is done in the mountains, losing the connection 
with the Pluto means losing the management of the same 
and also the repeater functionality; it has always been 
necessary to unplug the USB device and plug it back in to 
restore the connection; furthermore, in the mountains, due to 
the high concentration of RF present, the phenomenon will be 
more accentuated and if possible it is advisable to insert the 
Pluto in a metal container to shield it from radiofrequency; 
the problem was noticed randomly even when connected via 
USB directly to the PC; on the Internet the change is 
described on several sites; below is the photo of the 
modification I made: 
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The transmitting part involves the use of Adalm Pluto, with 
the latest alpha firmware installed on 08-29-2020, released 
by Evariste FSOEO on which my patch for enabling a DATV 
repeater will be inserted, which also integrates other 
functionalities, useful for the management of the repeater 
and that may be useful in other situations, which we will 
discuss later. 


Installation of the USB-Ethernet adapter on 
Pluto 


In order to make the Pluto interact with the Octagon receiver 
it is necessary to install an Ethernet adapter connected to the 
central USB socket. It is also necessary to interpose an OTG 
adapter cable first, see diagram above, to ensure that the 
Pluto is set up in HOST mode. 
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As a USB-Ethernet adapter i used the TP-Link UE-300, with 
internal RTL8153 chip, correctly supported with the drivers 
from this firmware version and capable of making a link to 
1000M; a 100M adapter will do as well. 


Static IP address configuration and Ethernet 
Default Gateway 


In order to manage the Pluto via the internet, but above all to 
have a reference IP even within the local network and to be 
able to access it via SSH, a static IP address must be 
configured. 


Access with the SSH protocol on Pluto, using the client Putty, 
downloadable from the internet: 
https://tinyurl.com/25ynhspu 


Connect to the address 192.168.2.1 (login: root / pass: 
analog) Now send the following commands: 


fw_setenv ipaddr_eth 192.168.1.100 


(the IP address 192.168.1.100 was chosen by me, you can 
use a different one). 


This configuration requires that your local network is 
192.168.1.0 and netmask 255.255.255.0 (/ 24); if your local 
network is 192.168.0.0, you can use the IP address 
192.168.0.100. 
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Now enter the IP address of the Default Gateway of the local 
network, which will typically correspond to the IP address of 
your ADSL or FTTC or FTTH router (for example: 192.168.1.1 
or 192.168.1.254 or 192.168.0.1 or 192.168.0.254); check 
the IP address on which your router responds in the local 
network. 


fw_setenv gateway_eth 192.168.1.1 


Through these direct commands the entered parameters will 
be automatically saved on the Pluto and you will not have to 
do anything else 


Now restart the Pluto with this command: 
reboot 


Now connect the Ethernet adapter; the Pluto will now be 
reachable at the new IP address. Check with your web 
browser, type: http://192.168.1.100/pluto.php 


What can be done with the ISOGRB patch 
applied on Pluto 


The dedicated patch v.1.0 for the Pluto that i made foresees: 


1 - Enabling the Pluto to build a DATV repeater; in addition to 
being able to use it as originally for the DATV, listening on 
UDP port 8282, you will have the possibility to modify the 
Transport Stream input, in order to select the streaming 
coming from another server within the local network, for 
example from the Octagon decoder, from the Minitiouner 
receiver etc., thus creating a DATV repeater, or from outside 
the local network via the Internet, to retransmit, for example, 
the streaming of an event, a fair, a meeting of radio amateurs 
etc., both on the local repeater and possibly on the QO-100 
geostationary satellite. 
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2 - In order to receive streaming from the Internet, Pluto will 
be set up to be connected to the Internet, by entering the 
Ethernet Default Gateway (typically the IP address of the 
ADSL, FTTC or FFTH router); if the Ethernet adapter is not 
available, alternatively, it will still be possible, using the USB 
direct connection to the PC and activating internet sharing 
between the interface that sees the local network and the 
Pluto interface, to be able to connect the Pluto on the 
internet. See the guide i made to activate internet sharing on 
Windows: https://tinyurl.com/7up3c3fk 


Both the Default Gateway of the USB interface (usb0), on the 
192.168.2.0 network, and that of the local network, for 
example for the local network 192.168.1.0, will be present on 
the Pluto, which will be configured manually, as indicated 
above; in the Default Gateway settings, the one relating to 
the ethernet interface (ethO) will have a lower metric 
(preferred by Pluto for routing packets to the Internet), 
compared to that of the higher USB interface (usb0); i have 
set metric 10 for the usbO interface, so if the Ethernet 
adapter is present, Pluto will use the Ethernet Default 
Gateway to route the packets to the Internet, otherwise to 
connect to the internet it will use the USB interface Default 
Gateway (usb0). 


This configuration, in addition to 2 rules set in the "Virtual 
Server" section of your router (necessary to redirect the 
external ones to the internal ones associated with a static IP 
of the local network), will allow you to reach the Pluto also 
via internet on port 80 (http) and 22 (ssh) 


3 — Reduction of Pluto transmission times after receiving the 
first packets; a few seconds of delay have been eliminated 
before the Pluto starts transmitting the data stream; in the 
DATV repeater function the translation delay must be as low 
as possible; however, this setting may also be useful during 
normal DATV transmissions on QO-100. 
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Install the latest alpha firmware from F5OEO for DATV dated 
08/29/2020 on Pluto. The firmware can be downloaded from 
the author's website at this address: 


1- Then install my DATV Repeater Patch, available at this 
address: via the Pluto page 
(http://192.168.2.1/pluto.php ) or 
(http://192.168.1.100/pluto.php ) “Upload a new firmware or 
new patch” section, to enable Pluto to function as a DATV 
repeater. 


Now rename the downloaded patch file to patch.zip and 
upload by clicking on the "Upload" button. 


Now access the Pluto web page to configure all the Modulator 
parameters: (http://192.168.2.1/pluto.php) or 
(http://192.168.1.100/pluto.php 


Now insert the flag on “DATV Rptr” to activate the new mode. 
A field will be shown where you can enter the external link of 
the streaming that the Pluto will have to transmit; see the 
Decoder configuration section, described below, to 
understand how to identify the link of the decoder channel to 
be retransmitted and insert it in this field; leaving the DATV 
Rptr function disabled, the original function of the Pluto 
listening on UDP port 8282 will be automatically re-enabled, 
so that it can be used in DATV in the usual way with OBS 
Studio or VMIX programs 


The receiving part involves the use of the Octagon SF-8008 
decoder, capable of decoding DVB-S2 signals with a minimum 
of 125k Symbol Rate; the decoder must be connected via 
ethernet cable to the ethernet switch and you must set a 
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static IP address on the LAN interface; i suggest not to use 
the Wi-Fi connection for this purpose as after multiple tests a 
random loss of packets was noticed and this can compromise 
the quality of the streaming towards the Pluto. 


By pressing the Menu button on the remote control, select 
SETTINGS, SYSTEM, NETWORK, NETWORK CARD SETTINGS, 
LAN Connection, Interface Configuration; on the decoder I 
entered the static IP address 192.168.1.52. 

Below is an example of a static IP address configuration on 
the Octagon decoder: 


OK -> attivare configurazione. 


Save by pressing the green "Save" button and exit everything 
by pressing EXIT on the remote control several times. 
Tuner setting of the Octagon SF-8008 decoder 


By pressing the Menu button on the remote control, select 
SETTINGS, TUNER & CHANNEL SEARCH, Tuner Setup and 
select Tuner-A (Si2166D). 
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Impostazioni di ricezione Tuner A 


Modalita di configurazione 


Above is an example of Tuner configuration. 


Since we will typically use the 1.2GHz band decoder and 
therefore without LNB set 10000 as the value of the local 
oscillator LOF / L, so that entering the frequency to be 
entered for tuning is more intuitive; for example for 1270 
MHz, as we will see later, we will enter 10000 + 1270 = 
11270. 


Save by pressing the green "Save" button and exit everything 
by pressing EXIT on the remote control several times. 
Prerequisite for tuning the channel corresponding to the DATV 
repeater input frequency 


To proceed with the tuning of the reception frequency, which 
will be the one that the repeater will receive during normal 
operations, it is necessary to have a transmission on the 
same frequency and with the same Symbol Rate as the one 
to be received. 


You can set up the Pluto in TX with all the configured 
modulator parameters and send it in transmission together 
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with the OBS or VMIX program for the generation of the 
streaming towards the Pluto, in order to make it switch to 
transmission. 


Below is an example of the configuration of the DVB-S2 
modulator of Pluto for transmission: 


em ova 
Power (0.1 0B steps 0 106B 
Modulator DATV Rptr Disabled 
Callsign (OVB Program Name) ISOGRB OVB Provider Name _HAMTV 
PCRIPTS '] 10201 PAT period 6 
~ ‘A Freq-Channel 
Freq-Manual (70 MHz - 6 GHz 1270 238; Custom v 
R channel Uplink 
Mode DVBS2 v Mod QPSK v 
SR (KSymbols) 1000 1000KS v FEC 23 v 
Pilots Onv Frame LongFrame v 
Rolloff 0.35 v Transverter LO (MHz, 0 0 (No TRV/UpConv) v 
TS Rate Available (Kb/s) 
Firmware version 


Setting the decoder for receiving on the 
repeater input frequency 


By pressing the Menu button on the remote control, select 
SETTINGS, TUNER & CHANNEL SEARCH, Signal Search and 
set the parameters as indicated on the screen; note the 
frequency of 1270 (10000 + 1270) and the Symbol Rate of 
1000k which must be the same as those set on Pluto and 
which will be the ones that radio amateurs will use to access 
the repeater; the Symbol Rate must be identical to that of 
the Pluto transmission, to make the flow of received and 
retransmitted data conform; it makes no sense to set the 
Pluto to 1000k SR and the decoder to 250k SR. 


Change the “Search type” parameter, set “User default 
transponder” and enter the other parameters as follows: 
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Tuner A: Si2166D (DVB-S2X) 


OK -> ricercare 


EXIT 


By pressing the green “SEARCH” button now, the channel you 
transmit will be searched: 


ISOGRB 


Your channel has been tuned 
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Now access the IP address that you have set on the LAN 
configuration of the decoder via the web; in my case 
192.168.1.52 (http://192.168.1.52) 

Click on the "Configurations" item at the bottom left 


bif Interfaccia Web Open Source per ricevitori Linux 
I Octagon SF8008 4K UHD 


OpenWe 


Ga fa race REO Care 


WA aE 


E20penPtegins «epenATV Black Hole §«OpenDreid (GAMI OpentiOf open Openti Sil Opentips teamiiive OpenViX tntermaziont 


se +a BG SF *@6@ eT @ 


and then on "Transcoding Setup": 
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Now set the Bitrate value (if you have set SR 1000k on the 
Pluto, always set 80% / 90% = 800k / 900k), Framerate & |SOGRB.m3u8 A 
25fps and HD720 resolution: 


: soo cits After opening it with Windows NOTEPAD this is the streaming 


Encoder Bitrate 800 kbps v lin k . 
Encoder Framerate 25 fps v 


3 ISOGRB - Biocco note di Windows 
Encoder Resolution HD720 v File Modifica Formato Visualizza 2 


WEXTM3U 
#EXTVLCOPT --http-reconnect=true 


Encoder Aspect Ratio (0 - 9999999999) 


Encoder Interlaced (0 - 9999999999) 0 


7—T; 
http: //192.168.1.52:8001/1:0:1:1:1:FFO1: 1642986: 0:0:0: ?bitrate=800000?width=1280?height=720?vcodec=h265?aspectratio=2?interlaced= 


It is not necessary to save any parameters, as soon as they 


are changed they are automatically saved. Now go back to the pluto.php page and insert the streaming 
link in order to enable it as a DATV repeater; note that the 
Identification of the streaming link of the receiving channel. link includes the parameters you have set in the Transcoding 
Also via the web on the decoder page, at the top left select Setup section and moreover, by default, the Octagon decoder 
"Television", then "Last scanned" and finally click on the uses the h265 codec for streaming, with all the resulting 
smartphone icon, next to the name of the channel received. advantages; you can change it by setting for example h264. 


rn cman 
>» G) Favourites (TV) Power (0.1 dB steps) 0 10dB 


- Last Scanned 2 
od cata 


Attuale 


Bouquet Providers Satelliti Tutti i canali EPG 


0) = e. TS input Link Default input http://192.168.1.52°8001/1:0:1:1:1:FF01:1042986:0:0:0:?bitrate=800000 ?width= 1280 ?height=720? vcodec=h265? 
<> Callsign (DVB Program Name) ISOGRB DVB Provider Name _HAMTV 
° PCRIPTS 6 1020ms PAT period 0 209ms 

Freq-Manual (70 MHz - 6 GHz) 1270 Paired Sean Custom = 
Mode DVBS2 v Mod QPSK v 
SR (KSymbols) 1000 1000KS v FEC w5 Vv 
Pilots On v Frame LongFrame v 
Rolloff 035v Transverter LO (Mbz, 0 0 (No TRV/UpCony) v 
TS Rate Available (Kb/s) 116243 

An automatic link will be downloaded that will allow you to ene = 

see the channel directly from VLC; what interests us is to Aoply Setings 

identify the link of the streaming; open this file with the 

NOTEPAD and you will find the link of the streaming, which Now apply the settings and save on the Flash, using the 

must be inserted in the field that will appear by enabling the appropriate button below. Your Pluto is now ready to function 

“DATV Rptr" flag on the Pluto page. as a DATV repeater; as soon as the decoder receives a signal, 


Pluto will retransmit it on the set frequency; when the signal 
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being received on the decoder ceases, the Pluto, after having 
emptied the buffer, will stop retransmitting; also the PTT 
switching will then become automatic and managed by the 
presence of the data. 


End 


As indicated at the beginning of this guide, the possibilities of 
this project are different; you can insert the link of a 
streaming on the Internet instead of the one sent by the 
decoder; for example, by activating a streaming at a fair or in 
the place where a meeting is held, it will be possible to 
retransmit it on the repeater you made or on the QO-100 
satellite; it is also possible to create a link between 2 DATV 
repeaters, the decoder will receive the Primary repeater and 
Pluto will retransmit it to the Secondary repeater; the 
possibilities of using this project, as you can imagine, can be 
different. 


I hope this project will contribute from today to the creation 
of new DVB-S2 DATV repeaters. 


Roberto ISOGRB 


Please check Roberto's site for any updates to this article at 
https://tinyurl.com/S5aky3zpk 


Also available to, read on ISSUU 
https://issuu.com/cq-datv/docs 


GRIT ) 
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MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


Available at DATV-Express.com 


* Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 


Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 


BE MERTIOUNE 108s - Recever/Amabyser OVB-S/S2 144 MHz to 2450 Mitz - SRimunixGiS KS/s - Sor MevTower/MirsTouner Pro ES Pn =— 
is 


SR (KS) Freq (kite) 103] NIM ; Serit FTS-4334L 
TV mode 

a MiniTioune oy fede? os 
SA3125 | 12680 Metz 

shais2 | ize mete |} | © 

spose | 432 Miz 

$A1000 | 43700 Metz 

ee Adve Mertz 


(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 


Low Cost DIY Microwave Up & Down 


Converters 


Written by Jim Andrews, KH6HTV 
Reproduced from Boulder Amateur Television Club TV 
Repeater's REPEATER April, 2021 


Pre-Amp 


Attenuator 


Lacal 
Oscillator 


LO Amp 


Down Converter 


Fig. 1 Block Diagram for a microwave down converter 
Down-Converter 


This is the basic diagram showing the key components 
required for a down converter. The most basic down- 
converter consists of only two components, namely a Local 
Oscillator and a Mixer. The other items shown are "frosting on 
the cake" to improve performance. Today, there are a lot of 
RF and microwave components available from China at low 
cost. They can be found by searching on the internet on 
Amazon, E-Bay, etc. This application note will discuss how to 
DIY (Do It Yourself) assemble both up and down converters 
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for the amateur 23cm, 13cm and 9cm bands, i.e. up to 3.4 
GHz. The total parts cost is of the order of $100 or less. 


For higher quality, better performance up/down converters, 
there would be added to the basic circuit additional filtering. 
Band-Pass filters would be beneficial on the RF & LO circuits. 
A low pass filter would be beneficial on the IF circuit. 
Unfortunately, these filters will increase the total cost. They 
can be omitted with a sacrifice in performance, but for some 
hams on tight budgets, this is a necessary sacrifice. 

It should be noted that a down-converter, and the up- 
converter presented later in this app. note (see Fig. 7) are 
linear devices. They will work with any signals, be they 
analog, VUSB-TV, analog FM-TV, digital TV, SSB, etc. 


Fig. 2 Three versions of a Chinese, ADF-4351, 
Frequency Synthesizer board 


LO 


The key element, and typically the most expensive, is to find 
a good Local Oscillator (LO). The recent availability of the 
Analog Devices frequency synthesizer ICs has made a 
quantum leap forward in designing, microwave gear, such as 
a down converter. For the low end of the microwave band, the 
Analog Devices model ADF-4351 is ideal. It covers from 35 
MHz up to 4.4 GHz. It can be set to any arbitrary frequency 
to 1kHz resolution. It is available from China already 
mounted on a printed circuit board, complete with the 
support electronics to enable the user to easily set the 
desired frequency. 
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The photo, Fig. 2, shows examples of several different 
versions found on Amazon. Prices range from about $25 to 
$55. 


These ADF-4351 boards typically require +5Vdc for power. I 
highly recommend that you do NOT use the typical wall-wort 
5V supply as they are usually switching regulators which put 
out a lot of switching transient noise on the 5V line. It is 
important, especially for DVB-T, that the phase noise of the 
LO be kept to an absolute minimum. A clean, no noise, power 
source is key to keeping the phase noise down on these 
synthesizers. I recommend that you use a linear voltage 
regulator, such as a 7805, or an even lower noise, linear. I 
even put a 470 UF cap. on the output of my 7805 for the LO 
supply to further suppress noise. 


=» PASSIVE 
~MIXER 


IF 
(IF: DC-1. 5G) 
RF (1. 5-4. 5G) LO 
HMC213M 


Fig.3 Typical low cost, RF/Microwave Mixers from 
China 


Mixer 


The mixer is used to beat the RF signal against the LO and 
creates sum and difference products IF = RF - LO, IF = RF + 
LO, etc. For our example, we want to down convert signals in 
either the 23cm (1240-1300 MHz) or 13cm (2.4 GHz) bands 
down to a suitable lower frequency where we have an ATV 
receiver. 
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For analog TV signals we typically want to use an IF in the 
VHF Hi-Band of channels 7-13 (174 - 216 MHz). For digital TV 
(such as DVB-T) we want to use an IF in either VHF Hi-Band 
or the amateur 70cm band (420-450 MHz). Most mixers for 
microwaves are semiconductor diodes ( usually GaAs) and 
use the double-balanced, diode design. The typical 
conversion loss of a good double-balanced diode mixer is of 
the order of 6-8 dB. They come typically in a couple of 
categories requiring either +7dBm or +13dBm of LO drive 
power. 


On Amazon, we find a couple of suitable, and really low cost, 
microwave mixers. They are advertised under the model 
ADE-25 and HMC-213. These are actually model numbers 
from Mini-Circuits and Hittite respectively. You can download 
the spec. sheets from them. The Chinese units come 
assembled on pc boards or in a nice metal enclosure with 
SMA connectors. Prices range from $7 - $20. Both mixers 
require +13dBm of LO drive power. The ADE-25 is specified 
for RF/LO (5 MHz - 2.5 GHz) and IF (5 MHz - 1.5 GHz). The 
HMC213 is specified for RF/LO (1.5 - 4.5 GHz) and IF ( DC - 
1.5 GHz). The exact drive power level is not critical and can 
range from +10dBm to +16dBm. 


1 faeagentd) cz 
Pan 


f2 
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& cle fe -~¢@ 


out ( 


“y ~" Fin . 4 
a 2A: |S 
y Gr01076 1B 


Fig. 4 Typical, low cost, amplifier modules from China 
Amplifiers 


We need two different type amplifiers for a down converter. 
Typically, the output from an ADF4351 LO is of the order of 


OdBm (1 mW) and is insufficient to drive a mixer, so we need 
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to boost the LO power to at least +7 or +13dBm, depending 
upon the mixer used. This requires a driver amplifier capable 
of at least that much output power. Plus, it also beneficial to 
use a low noise preamplifier in front of the mixer to improve 
the noise figure and the receiver sensitivity. Most of the 
amplifiers from China, such as shown in Fig. 4, all require DC 
voltage of +5Vdc. I recommend that a +5V linear voltage 
regulator, such as a 7805 be used to power them. 

An attenuator is shown in the block diagram, Fig. 1. This may 
or may not be necessary. It depends upon the actual RF 
output power you get from your driver amplifier. Use it to 
limit the RF drive power to a +13dBm mixer to no more than 
+16dBm. SMA attenuators are now available on Amazon. 
They are typically specified up to 6GHz and do work quite 
well up to 6. Typical cost is about $10 each. 


Total Parts Cost 


So what are we looking at for total cost for a down-converter 
? ADF-4351 LO ($50), LO driver amp ($10), preamp ($10), 
mixer ($15), attenuator ($10), three SMA cables ($3), two 
7805 voltage regulators ($1) 

Total estimated cost ~ $100 


It should be noted that this is only the cost for the basic 
components, suitable for bread-board style construction such 
as shown in the below photo. The cost for packaging in a nice 
enclosure is additional. 


23cm, 1.2GHz, Down-Converter 


Fig. 5 shows an actual down-converter built for both 23 & 
13cm bands with these low cost, Chinese microwave 
components. There are two 7805, 5V regulators. One for the 
LO and the other for the amplifiers. They are mounted on the 
metal plates for heat sinking. The LO, ADF-4351 synthesizer 
is the module on the separate metal plate on the lower right. 
The LO output drives a 20dB gain amplifier which puts out 
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Fig. 5 Prototype, 23cm & 13cm Down-Converter made 
from low cost, Chinese microwave components 


about +20dBm of rf power. This is attenuated with a 6dB, 
SMA pad to +14dBm to drive the mixer. The mixer is an ADE- 
25. The mixer's conversion loss was about -7dB. The preamp 
is a low noise amp module on a bare pc board. It has a gain 
of about 15dB at 23cm. The LO frequency is set to 820 MHz. 
For 23cm band the frequency is from 1240 to 1300 MHz. 
Thus the IF comes out on the 70cm band from 420 to 480 
MHz. 


So, how well does it perform for digital ATV service with DVB- 
T? I set up on my test bench to measure sensitivity. I used a 
Hi-Des HV-320E modulator to generate a test DVB-T signal on 
1243 MHz. I set up the digital parameters for typical, ham 
service. They were: 6 MHz BW, QPSK, 1080P resolution, 5/6 
FEC, 1/16 guard, and 5.5 Mbps data rate. I ran a DVD with 
"live" typical video and audio. The rf output from the HV-320 
was +5dBm on 23cm band. I used fixed SMA attenuators and 
a rotary step attenuator with 10 & 1dB steps to attenuate the 
test signal in known amounts. 
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I dropped the signal level to just above digital threshold. At 
this level, a solid P5 picture and Q5 audio was obtained. One 
more dB and the video and audio started breaking up. At this 
level the S/N is about 8dB. I tested using three different 
receivers. They were a Hi-Des HV-110, HV-120A and a GT- 
Media V7 Plus. I got the same results on each. They were set 
to receive 423 MHz / 6 MHz BW. 


23cm (1.2GHz) DVB-T Receiver Configuration DVB-T 
Sensitivity 
Hi-Des HV-120A Receiver (reference) -93dBm 
ADE-25 Mixer Onl -85dBm 
Generic Chinese low noise Pre-Amp + ADE-25 Mixer -92dBm 
KH6HTV 23-4LNA Pre-Amp ( 2 stage) + ADE-25 Mixer -100dBm 
KH6HTV 23-4LNA Pre-Amp ( 1 stage) + HV-120A -98dBm 
KH6HTV 23-7 Down Converter -99dBm 


The first test for comparison purposes was a Hi-Des model 
HV-120A, DVB-T receiver. The above table shows the results 
for various configurations. It should be noted that there is no 
band-pass filter in the setup of Fig. 1, nor on the input to the 
Hi-Des HV-120A receiver. Thus the mixer passes through to 
the IF the noise contributions of both the upper and lower 
sideband mixer products. If the input preamp is replaced with 
a low noise preamp which includes a band-pass filter, such as 
the KH6HTV model 23-4LNA, the sensitivity is improved 
dramatically. The last item in the table, the model 23-7, is a 
completely assembled, commercially available, 23cm down- 
converter. 


13cm, 2.4GHz, Down-Converter 


The same components can be used for the 13cm (2.4 GHz) 
band. One simply needs to change the LO frequency. An LO 
of 1970 MHz is suggested. With it, the most useable 2.4 GHz 
frequency of 2.393 GHz will down convert to 423 MHz in the 
70cm band. The Chinese generic preamp has about 10dB of 
gain at 2.4 GHz. I tried two different mixers for 13cm. 

The ADE-25 mixer was found to have about -13dB conversion 
loss. The Mini-Circuits spec. is -7dB with max. of -10dB. 
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I tested two of these mixers from Amazon and found that 
both were about -13dB and thus out of Mini-Circuits spec. 
They did work fine at 23cm. Thus, the Chinese mixes may 
have been using factory rejects? 


For the HMC213 mixer, I found it's conversion loss to be a bit 
better at about -10dB. The Hittite spec. at 2.5GHz is -7.5dB 
(max. -10dB). It was thus at the extreme limit of Hittite's 
spec. and may have also been a factory reject ? 


The sensitivity was tested in the same fashion as previously 
for 23cm. I used a Hi-Des HV-320E modulator to generate a 
test DVB-T signal on 2393 MHz. The results are shown in the 
following table. The ADE-25 mixer was found to perform 
worse than the HMC-213 by 4dB. This is consistent with the 
differences found measuring their conversion loss. Similar 
sensitivities as 23cm were obtained using the generic 
preamp, but with the HMC-213 mixer replacing the ADE-25. 


13cm (2.4GHz) DVB-T Receiver Configuration DVB-T 
Sensitivity 
Hi-Des HV-120A Receiver (reference) -93dBm 
ADE-25 Mixer Onl -81dBm 
HMC-213 Mixer Onl -85dBm 
Generic Chinese low noise Pre-Amp -> ADE-25 Mixer -87dBm 
Generic Chinese low noise Pre-Amp -> HMC-213 Mixer -91dBm 
KH6HTV WB-LNA-3 PreAmp -> ADE-25 Mixer -87dBm 
KH6HTV WB-LNA-3 PreAmp -> Taoglas BPF -> ADE-25Mixer -89dBm 
KH6HTV WB-LNA-3 PreAmp -> HMC-213 Mixer -91dBm 
KH6HTV WB-LNA-3 PreAmp -> Taoglas BPF -> HMC-213 Mixer -92dBm 
KH6HTV WB-LNA-3 PreAmp -> Taoglas BPF -> HV-120A -99dBm 


Also tested was the KH6HTV model WB-LNA-3 preamplifier. 
Both amplifiers are wide-open, broad-band, with no band- 
pass filtering. They thus pass through noise from both the 
upper and lower sideband mixing products. Adding a 2.4GHz 
band-pass filter on the output of the preamp before going to 
the mixer is thus beneficial. A low cost ($24) BPF is the 
Taoglas BPF24.01. It has 100 MHz bandwidth and 1.3dB 
insertion loss. It is available from both Digi-Key and Mouser. 
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Fig. 6 A Band-Pass Filter for 2.4 GHz 


The only drawback to this filter is it comes with reverse 
polarity SMAs. Thus you will have to also purchase RP-SMA to 
SMA adapters to use it. Adding the WB-LNA-3 preamp plus 
the Taoglas BPF improved the Hi-Des model HV-120A's 
receiver sensitivity from -93dBm to -99dBm. 


The improvement was not as dramatic with the DIY setup 
using the ADF-4351 LO and the HMC-213 mixer. If the wide- 
band preamp is overloaded with out of band signals, then the 
BPF can be installed instead on the input with a slight 
decrease in sensitivity due to the insertion loss of the filter. 
9cm, 3.4GHz, Down Converter 


To receive 3.4 GHz, the LO frequency should be chosen to put 
the IF in the 900 MHz (33cm) band. LO = RF - IF = 3400 - 
900 = 2500 MHz. The HMC213 mixer should be used. I 
measured it's conversion loss at about -11dB. The Hittite 
spec. is -8dB nominal. The generic preamp used for 23 & 
13cm is not suitable for the 9cm band. 


Up Converter 


The same components can be used to up-convert ATV signals 
(or others) from < 1 GHz to the microwave bands. A typical 
example would be to generate a VUSB-TV signal in the 23cm 
or 13cm band. An excellent source for a VUSB-TV signal are 
the analog modulators used in older cable TV systems and 
closed circuit TV systems. See Fig. 8. 
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RF 
OUT 
Attenuator 
LO Amp Local 
Oscillator 
Up Converter 
Fig. 7 Block Diagram for an Up-Converter 
Fig. 8 CATV analog VUSB-TV modulator 
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CATV modulators from firms such as Pico-Macom, Drake & 
Holland cover all of the cable TV channels from 50 to 850 
MHz. They typically cost about $125 for a single channel unit wf Pea ere 

and $175-$225 for units which will cover all CATV ite ordi ahi 
frequencies. Used units can be obtained for even less money = ed OOO Me 
on E-Bay. A commercially available, 23cm up-converter built 
according to this block diagram is the KH6HTV Video model 
23-6. It has additional band-pass filtering. 


Whereas a down-converter is used to receive very weak 
signals, an up-converter is typically used for medium level 
signals that will be further amplified to higher power levels in 
a transmitter. In this case, the LO amplifier and the Post- 
Amplifier will be the same type amplifier. For the proto-type 
system shown in Fig 7, the generic amplifier has 20dB of gain 
and +20dBm max. output power. 


For linear operation, it is important to keep the input power aH Span 20.000 MHz 
to the IF port low enough such that the RF output from the t Liisa sada SSRIS 
mixer is well below the -1dB compression point. The -1dB 
compression point occurs typically for an input about -3dB 
below the LO drive power level. Fig. 9 shows an example of 
using the prototype system of Fig. 5 to up-convert a 70cm, 
421.25 MHz VUSB-TV signal to 23cm, 1241.25MHz. Again, 
the LO was set to 820 MHz. The up-conversion gain is +13dB. 
( mixer loss + amplifier gain = -7dB +20dB = 13cB ) 


5 Ref 5.00 dBm 


Center Frequency 
1.241250000 GHz 


Fig. 9 (Right) Up-Conversion of VUSB-TV signal from 70cm 
band to 23cm band. Top photo is IF input at 421.25MHz. 35 
Bottom photo is RF output at 1241.25 MHz. 20 MHz span, 


8 dB/div & 2 MHZ/div. The video test signal was NTSC a | 
color bars. The up-conversion gain is +13dB me | 


} 


-67 
UserkKey Set: System, 


75 
Center Freq = 1.2412 GHz 
~RBW 100.00 k ~VBW > 1.0000 MHz 
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Grass Valley Mixer Conversions - Part 28 


Written by Trevor Brown, G8CJS and Mike Stevens, 
G7GTN 


Since the last issue everything has 
gone quiet, so I assume everybody 
is happy. Personally I am delighted 
that my panel powers up runs, has 
= no bugs and has done this on 
every occasion over the last 
month. 


The software self-starts and the USB connection to the PC is 
only necessary for it to work with Vmix. The 19V laptop PSU 
provided the power and makes for a simple two connection 
unit power and USB. 


The T-Bar has a good feel and it’s a pleasure to see it working 
Vmix. The remote pan and tilt of my web cam is possible, yes 
it adds another couple of connections, two mini jack plugs, 
but its brilliant to be able to joystick control it. 


The auto focus sometimes lets me down, but it’s an old 
camera that came out of my junk box and I am sure there 
are better, more responsive units, around and we cannot 
blame any camera shortcoming on the GVG panel. It was just 
a spin-off from finding out how to connect the two and put 
the code in place. This is beyond my wildest dreams when I 
started this project, which really only came about from a loft 
clearance that produced the panel. 


The code ANNEX is I know a little unusual, but I think if we 
want to call ourselves engineers, we need to have a grasp of 
both software and hardware and as long as I can write text 
on the screen that delivers the necessary control over the I2 
C bus at least I can bask in the title, or at least muddle 
through and make something work. 
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The panels were available on eBay when I started this epic, 
but they seem to have now dried up. I am sure that’s not 
because of my articles, just they are old and unfortunately a 
lot of old kit gets broken up without any investigation as to if 
it could be reused. Sometimes that might be a wise decision, 
but Grass Valley always stood head and shoulder above other 
manufacturers in both construction, design and delivering 
what the customer actually wanted, when so much broadcast 
kit fell at that last hurdle. 


Just as I started to write this article another Grass Valley 
panel appeared on eBay! It was a GVG100 but looks in 
particularly good condition and the seller lives in Bridlington 
in the UK. There are always panels available in the USA, but 
they are not cheap and to import one would almost double 
the cost. 


I did put the details up on the CQ-DATV Facebook page, and 
as the CQ-DATV magazine closes for copy there were no bids, 
but so often with eBay, everyone bids in the last few minutes. 
https://tinyurl.com/sj85bjef 


ness oo 
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I have to say it looks very smart has all the button tops 
present (my own is missing one of the Preset Background key 
tops) 


So where do we go from here? I suspect this is the end of the 
column. I have included all the circuit diagrams, the Annex 
BASIC software, and the Arduino programming in the GVG 18 
download. So if at a future date someone comes across a 
panel, providing our download site is still flying, the 
information to get it working and controlling Vmix is 
available. 


Was it a good project? Well I would like to think so, the 
panels cost extraordinarily little to convert and they then 
double as a control surface for Vmix these are not cheap? 
Could it do more? Well Ian Morrish in New Zealand has 
already been using the CQ-DATV PCB to control an ATEM so 
let’s see if something pops up from the Southern Hemisphere 
in a future edition. 


It won’t stop me tinkering with the software. I have a few 
things I would like to explore and one of them is to make the 
software self-configuring for the port chips (remember there 
are two series PCF 8574 and PCF 8574A with different I2 C 
addresses) . The software has a built-in scanner for the i2c 
addresses, but these then need entering into the statements 
at lines 17, 18,19. I suspect it’s not beyond the wit of man to 
make this happen automatically. 


This would then mean that the D1 mini could be supplied pre- 
programmed and it would not matter what port chips are 
fitted. You would not need the software editor, it would be 
just plug and play or should that be populate the PCB and 
play. I also have a couple of switches on the GVG top panel 
that can select Key1, Key2 and DSK along with editor enable 
and a select copy function. These have not been programmed 
and I would like to investigate and implement them; I will be 
looking into this. 
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As I said at the start of the world’s longest running video 
project, I am working on the panel and documenting my 
progress each month, rather than just presenting the usual 
here it is and this is what it does, style of article. I started 
using ESP BASIC, I changed to ANNEX. There was no PCB, 
everything was on a breadboard that often required a brain 
switch from software to hardware to find the problem. 

My thanks go to Mike G7GTN who produced the MK1 PCB 
which took the strain of the breadboard and under him 
evolved into the MK2 PCB with the Arduino and onboard 
regulators. With that I will close the longest running video 
project that has appeared in this or any TV magazine. My 
thanks also to the beta testers and all the PM message 
writers that have kept me motivated and at one point, sane. 
Together we have triumphed, and I am sure this will not be 
that last project CQ-DATV readers tackle. 


I also hope that this series of articles might encourage others 
to look at these small, very reasonably priced micros that are 
appearing and get to grips with writing code for them. Both 
hardware and software can be engineered to work together. 
They compliment each other and we should be able to 
explore both worlds and not be afraid of the challenges they 
present. 


Ian Morrish now has the CQ-DATV PCB controlling the Black 
Magic ATEM video switcher. Ian also has his panel and 
interface running from 9 volts with the panel +5V internal 
regulators powering the standard LED’s that he inserted in 
place of the lamps. As a result Ian’s PCB interface board only 
requires the 5V regulator. 
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The Grass Valley lamps currently sell on e-Bay for £46.89 for 
10, https://tinyurl.com/yudk2btm so a worthwhile 
modification, particularly if you have some faulty bulbs. 

Ian is working on bringing the T-bar out of the panel as an 
analogue signal so he can connect it to the Arduino analogue 
input to get 10-bit resolution. 


Using the GVG digital output as I have done, limits it to an 8- 
bit word. 


) WELL READ THE WORLD, OVER 


ces CQ-DAT\V seems 
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John’s new 'scope 


Written by John Hudson, G3RFL 


CTRL 


RUN/ 


Picture Grid exes |!) 

view brightness 2 AUTO 
SET 

= Wovoeform Always 
final viow trigger 50% Lal r cu 
RSOR 

8 USB tht Baseline 
Connection calibration vcu 
RSOR 

Xx-Y mode 3 

: display —_ MEAS 
URES 


SAVE 
PIC 


SAVE 


ER ver :ovu Ee ove :o EB Frea: onz VPP = ou Freq : Olz —_ 


100MHz 


FNIRSI-10130 
LRH bat chnel diptat rarage ccctioccope 16Sa/s 


Yes, I know oscilloscopes have been around a long time and 
we all have one and know how to use it, but they are 
changing gone is the tube, which used to produce dim 
images when you strobe out the VITS, gone the huge 
footprint that took up half the work bench and all the other 
problems welcome to the new age of solid-state 
oscilloscopes. The one I bought, well I say one I actually 
bought two (don’t ask) is the Daniu ADS 1013D digital 
sampling scope costing less than £100 and it’s double beam 
if that the right word for this new world of oscilloscopes. 
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No Need for tedious manual adjustment, one button 
automatic adjustment, built in fuzzy control algorithm, high 
adjustment accuracy, the adjusted waveform appears in the 
centre of the screen ( when dual channels are activated, the 
channel one waveform is in upper half centre). It only takes 
to less than 1 second to automatically adjust the 1v peak to 
peak signal, a typical desk top oscilloscope takes about 5 
seconds. The larger the measured amplitude the shorter the 
time required for adjustment. Both sets of inputs channels 
have built in high voltage protection modules which can 
tolerate up to 400V input. Don’t worry about the oscilloscope 
burn out accident caused by not measuring the high voltage 
probe without moving the probe to the 10x position. 
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I mostly only used my old scope for video work, so I put this 
this scope through its paces, and yes, its brilliant but it not 
too good a strobing out single TV line. Now not too far back 
in time I am sure we have all built scope trigger units that 
enable you to select pre-set TV lines. I wanted to revisit this 
technology but in a high tec way. No TTL counter and thumb 
wheel selectors I went for a simple LM1881 sync separator 
and a PIC that could emulate all the counters in software and 
instead of all the old thumb-wheels I added a touch screen 
display to allow the line to be chosen, no thumb-wheel groves 
in your fingers any more. 


ci 


Cee = TFT 
cei = 1P 3} 


DC DATA/COMMAND §=DATA= 1 


+ 
Trigger Output RP ie 


The scope does not have an external trigger, but you could 
connect my line selector to input 2 and trigger from that and 
use it as a single beam device. The software is still evolving 
as I add features, but it works in harmony with the 
ADS1013D beyond my wildest hopes. I am sure you are all 
familiar with programming a PIC and I have put the 
programme on the CQ-DATV download site. If you are not up 
to speed drop me a line via the cq-datv editor email address 
editor@cq-datv.mobi (it’s not my title, but it will be 
forwarded). Construction was simple I home etched a simple 
single sided PCB (some of us still remember how). 
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This is it strobing out my VITC (Vertical Interval Test signal), 
remember its digital sampling and storage in RAM, not 
storage on the CRT where the phosphor is getting dim by the 
time it refreshes every 20MS. Line strobing is just as bright 
as normal scan where every line sits on the top of every 
other line. The luminance staircase shows up well all the 
steps are the same amplitude. The addition of a spike filter 
might remove the horizontal parts of the staircase and just 
produce the vertical risers so they can easily be amplified and 
compared, I might give that some though for a later article. 
The Chroma and the burst could benefit from a high 
frequency sampling, but this is a sub £100 unit. 


In both systems, line numbers 17 and 18 are assigned for 
VIT signals in each field. (These line numbers are used just 
for the first field. For second field, they correspond to line 
280 and 281 in system M, and line 330 and 331 in system B.) 
Usually the following test signals are used: 

e Luminance bar (low frequency tilt) 

e 2T signal (Overshoot) 

e 20T signal (differential gain and phase) 

e Staircase (luminance linearity) 


e Group of sine waves with different frequencies (video 
characteristics) 

e Color carrier superimposed on staircase (differential gain 
and phase) 

e Group of color carriers with different amplitudes 
(intermodulation of luminance and color) 


If we expand the horizontal time base, we can see the 10 
cycles of colour burst and its position on the back porch. 


Not too bad at the vertical interval, you can see the eq pulses 
the broad pulses and identify the odd from the even field all 
at full display brightness. The bottom yellow trace shows the 
triggering pulses provided by the line selector. 
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+12 input 


NOT TO SCALE 
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fala DC 10x AC 1x ' move 
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Freq : 15. 6kHz 


5a : DC 10x aC 1x : ove 
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Freq : 0Hz 


As video companion to show up tilt, on linearity and vertical 
triggering problems it is a really useful item and takes up so 
little desk space. 
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If I need to look in high frequency problems egg local 
oscillators and such yes, I still have my trust CRT based 
device, but I find I am using it less and less and have really 
taken the very clever responsive unit and at sub £100 what 
more can I say. 


Yes, the trigger unit really adds to it and delivers better 
strobing and storage of TV waveforms than the trusty old CRT 
which is actually getting quite dim these days or is that just 
my eyes coupled with my age. 


= DC 10x ac 1x . ‘move 
me MENU RUN 2¥/div fa soomv/diy 1OOUS/div fact 
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Written by Trevor Brown, G8CJS 


One of my many lock-down projects has been going through 
the family archive of negatives, remember those funny pieces 
of plastic that came back from the chemist along with your 
pictures, well of course we all now want electronic images 
that we can share on social media. 


To that end I now own a Plustek dedicated film scanner with 
7200 dpi optical resolution that works for both slides and 
negatives. It has two slider carriers, one for positive slides, 
and another for 35mm negatives. You can bodge some of the 
older formats, 126 and 127 into the 35mm carrier but it is a 
fiddle. What you cannot scan is the older 120 film that is 
most often used to produce 2 1/4 square pictures. 


Yes Iam going back in time to my Microcord camera which I 
still have and was second-hand back in the 70’s when I 
bought it, so for the time being these negatives are on hold 
unless somebody out there has found a solution. 
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What does turn up is the odd ATV picture in-between the 
children growing up and me growing older, gradually loosing 
hair and going grey. Who was it that said “Youth was wasted 


| 


on the young 
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Scanning produces a picture in about 30 seconds and you can 
colour correct and fine tune, or in some cases coarse tune the 
exposure. Poor lighting is less correctable and out of focus, 
well you are definitely stuck with that. 


Once you have this sorted you can instruct the Plustek to 
scan the image in more detail, correcting noise and filling in 
blemishes. This is a multi-scan process including an infrared 
scan. It can take up to 3 minutes and if you are not happy 
with the result, you can adjust then rescan with different 
settings to change the outcome. 


The final result can be one of several formats, I usually go for 
jpeg, but if I need a better result for something that will end 
up in a picture frame. I can scan as a TIFF and then go over 
it in Photoshop with the more advanced tools like clone pen 
and spot healing. 


The picture shows Bob Platts G8OZP waving a dish at I think 


y/ are ag 
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Harlaxton and the other, well answers to editor@cq- 
datv.mobi. Sorry no prizes other than the honour naming the 
unknown celebrity with all the ATV kit and probably in need of 


-(MICROCO} 


ENGLAND 


a 


Another problem with the Microcord negatives, apart from 
their size, is the difficulties that occurred when I took the 
pictures. It’s a twin lens reflex camera and these cameras 
have a viewing lens and a lens to project the picture onto the 
film. 


Both lenses move together for 
focus, but have slightly different 
view points - ok for things 
distant from the camera, but for 
taking pictures of ATV contacts 
where the camera is near to the 
TV receiver then the different 
views can spoil the picture e.g. 
cut off the part you really 
wanted to see! 


Focusing screen 
(ground glass) 


Lens board 


Focus is also a problem as the 
camera was not expected to be 
used to photograph things near 
to the lens so won't focus. I 
used to get around this with a dioptre lens which moves the 
focusing nearer. I only had the one so it was put is in front of 
the viewing lens, set the focus and then move it to the 
photographic lens and take the picture, sometime it worked 
other times not. 


It did win out on the type of shutter as it did not produce the 
strobing that is associated with focal plane shutters which are 
the staple diet of the later Single Lens Reflex (SLR) cameras. 
At fast shutter speeds they become a travelling letter box 
across the screen which plays havoc with TV pictures. 


But when I get the rest of ATV pictures into electronic format 
I will post them in future issues. 
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Ian P comments 


On reading this article from Trevor it brought back memories 
of a holiday to Greece I took in the early '70s when I lugged 
a Mamiya C330, with lenses and other bits and pieces, in an 
aluminium flight case all around the country. 


The C330 was an 'improved' version of the C220. Some of 
the differances are that the 330 cocks the shutters on the 
lenses when the film is advanced. On the 220, the shutter 
has to be cocked separately. Also, the 330 has a large crank 
for film advance, the 220 has a knob, with a small fold out 
crank. 


The 220 is lighter in weight. The 220 does not take 
interchangeable viewing screens, the 330 does. There are 
also other minor differences. They both take all the same 
lenses. Somewhat usefully the 330 series has a floating 
parallax indicator. 


The most useful accessory was the prism viewfinder that 
enabled you to take pictures at eye level rather than having 
to look down into the camera viewfinder at waist level. 

I still have the colour slides that I took. The problem I found 


with trying to convert them to digital was the they had to be 
removed from their mounts to enable proper scanning. 


See images next page..... 
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ecm 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 
off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


IT’S OVER, BOOK... YOUR BIG, CLUNKY 
YOU'RE AN INFERIOR FORMAT IS IRRELEVANT. 
TECHNOLOGY. 


JUST A NIP OF THIS 
FLAME AND YOU'D BE 
GONE FOREVER! tap 


THEAWKWARDYETICOM 
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Want to be notified when issues of CQ-DATV are published? 


Join our mailing list. 


Followed all over the world 
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"Where have all the Authors gone, long time passing" 
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Editorial 


Welcome to CQ-DATV 96. We have passed another milestone 
in that we have been producing CQ-DATV every month for 
eight years and are now entering our ninth year. 


Check out our web site https://cq-datv.mobi/index.php, 
where you can download all the back issues on the eBooks 
page and even an index (further down the Ebooks page 
under the Specials section). Alternatively, you can download 
an Omnibus with all the back issues in one file - look for the 
cover with a picture of a bus on it - also on the Ebooks page. 


The index and omnibus editions are updated as each issue is 
published so they are always current. The index is also fully 
searchable for article, author or callsign from the main 
website menu on the Search page. 


Also on the web site is all the supporting software and other 
support items for all the projects we have published in CQ- 
DATV under the Downloads menu item. 


Now, nobody is perfect and we have had one or two 
complaints over the years, but we are trying our hardest to 
provide the ATV community with a relevant and FREE 
magazine. 


The material for the magazine is sourced from various places 
- some comes from a core band of people who support the 
magazine, other articles are contributed directly by people 
just like you and articles from websites we have seen were 
we have been granted permission by the author to reproduce 
it. 


We never publish circulation figures; these vary from month 
to month and no records are kept of who is downloading our 
magazine hence there are no logins required or cookies 
involved. The data we have is just download numbers. 
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The largest edition was over 19,000 downloads and it is still 
increasing. 


In this issue we have the usual news stories from around the 
world. 


Mike Collis, WA6SVT investigates using the LDMOS, 50-volt 
transistor. This was designed for use in 750-watt plasma 
welders and RF heating devices but is very linear and well 
suited for use as an amplifier on the 23 cm band. The 
manufacturer's data sheet shows the device is capable of 750 
watts at 900 MHz and 600 + watts at 1300 MHz’s. 


Trevor G8CJS reveals "In space no one can hear you scream." 
But apparently humming is possible as Trevor reports on the 
detection of hum from the spacecraft Voyager 1. 


There is hardly an issue of CQ-DATV produced without 
something involving the Adalm Pluto. This time Roberto Abis 
ISOGRB looks at how to connect one to the internet without 
using the USB/Ethernet adapter. 


In this month’s one from the Vault, Trevor mixes something 
old with something new and takes is a look at a single board 
computer called “BASIC Engine” that features colour graphics 
and sound. The old part of the mix comes from some of the 
available software, which has the definite look of 1980's 
computer games. 


Please sit back and enjoy CQ-DATV 96 
CQ-DATV editorial team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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This year’s IARU ATV contest will go ahead on the weekend of 
12/13 June 2021. However, due to the COVID-19 crisis not all 
participants will be able to reach their portable sites, and 
some may feel that they are at a disadvantage in only being 
able to operate from home due to National restrictions. To 
address these concerns, as for last year, the contest will be 
run with 2 sections: 


Section 1 will be for participants operating from their 
registered home QTH. No change of operating location will be 
permitted during the contest for entries in this Section. 


Section 2 will be for participants operating away from their 
registered home QTH at any time during the contest. So, 
even if you operate from home on one day and a portable 
location on the second day, if you want to add the scores 
under the rover rule, you must enter Section 2. 


Apart from these changes, the rules are as stated in the 
IARU-R1 VHF Handbook V9.01. An extract can be found here: 
Please use the normal entry spreadsheet 

and remember to select the 
correct Section on the Summary page. Entries should be 
submitted to National Coordinators or before 


Monday 28th June. 


Dave, G8GKQ - IARU Region 1 ATV Contest 
Coordinator. 
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Biquad double panel antenna comparison test and first fire 
with grilled reflector and self-used feed band 23 Cm. Same 
transmission DVBS2 3 W (monoscopic beacon 720 P 25 fps 


H264 1000 Ks) alternatively with the two horizontal 
polarization antennas, receiving another model similar to the 
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FM 
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first grill fire pointed towards the transmission site, distance 
is 10,2 km (not optical reach). Well 13 dB first fire gain on 
the double Biquad! 

First focus signal with grilled reflector received from the site 
10.2 km away from Minitioune Pro v2 tuned to the If of the 
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9° Antenna Gain 13 dB 


C/N needed: 4,008 [)17 
fer Loc SOOOOr= 0 { 
Ocaries QsR OFull RFPw-66dBm C/N MER 21.0dB Constellations 


lock time: 4.071.302 ms fresh: 234ms 


SG Lab 2m-23Cm transverter 


73 of Iz7pdx Ham Radio Station. 


Broadcast Engineering Conservation Group are working on 


this, they already own the oldest working Outside Broadcast 
scanner. 


Project Vivat 390EXH MCR23 


Not one example of a 1950s BBC television outside broadcast 
unit survives, despite the 50s being such an important 
decade for the new medium of TV. 


This project sets out to redress that lack by recreating a 
representative operational unit. It is based on a very similar 
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aay 1960s vehicle (MCR23 - -390EXH) but fitted out with 
original early 1950s equipment. 


Originally this truck was BBC MCR23 - one of a batch of ten 
made. We're taking it back 10 years (or so) to represent the 
earlier Marconi equipped 50s BBC truck which look similar 
although based on a Bedford chassis. That had Marconi MkIII 
cameras and is where we've gone with the technical fit. 


The name 'Project Vivat' reflects the rebirth of the truck and 
echoes the cry at a coronation of 'Vivat' which is connected to 
our project via our Marconi MkII cameras used in 1953 at 
HMQ's Coronation. The CCU and PSU is common with the 
MkIII and the goal is to have a working MkII to illustrate that. 


We're nearly there now - three working Marconi MkIII 
cameras, all the sound/vision mixing kit, monoscope camera, 
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etc., etc. It's taken almost 10 years of work starting with a 
vehicle only really fit for the scrappers. It will be the oldest 
fully operational OB truck in the world and BTW, we believe 
that our 'Southern' is the oldest operational colour truck. 
Unless anyone else knows differently. We still hope to do our 
inaugural 'broadcast' with Vivat this year. It's been 100% 
funded by individuals. The 'rival’ truck which you may have 
pictures of, will be largely non-operational and uses mid 60s 
kit. They've had Lottery money but we decided a long time 
ago to not do that because it's too controlling and the 'bang 
per buck' tends to be poor. 'Doing it yourself' also gives a lot 
of satisfaction (as well as grief.. .). 


Wayeath St Tm) | 
i || i} | ) 
Wien’ aL 


Also on the BEGG site is a demonstration of the first Stereo 
sound transmission in 1958: Charles Brooker demonstrated 
how BBC listeners could experience the wonders of 
stereophonic sound. All you needed were two speakers, a 
comfy chair, basic trigonometry and received pronunciation. 
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This was one channel on the medium wave wireless receiver 
and one channel on BBC1 Television, how did they get the 
phase right, well they reversed one channel half way through, 
so it least half the transmission had the correct phase. 


Source: 


Cycling tour of Italy and listening to the com RAI .... there is 
a special aircraft that follows the entire route and acts as a 
radio link (listenable on 459 MHz) .... the system is complex 
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7 GHz Analog Links Receiving station (2) 


2.5 GHz Digital& Analog Links 


UHF Audio Links 


enough to ensure full coverage of the event. The connections 
in the race with the mobile control unit located at the arrival 
of the stage are made as shown in the figure with two bridge 
helicopters and an aerial bridge. 


Then there is at the arrival of the stage a satellite link to 
bring the program to the broadcasting direction of RAI 2 and 
RAI Sport which is located in Saxa Rubra. 


From the last news I had, there have been some small 
changes, the means for elix reception have been made, the 
uplink has also been placed in the same medium, so the 
means have been optimized, the TXs have changed on the 
bikes, and the Airplane: I-CGAT Considering that the bridge 
plane at just 1,000 has a coverage of at least 150 km. 

The 4 motorbikes and the two shooting helicopters transmit 
simultaneously to the bridge helicopter and the aerial bridge. 
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The latter transmit two distinct beams towards the 3 
helicopter receptions. The first post at the beginning of the 
stage and which transmits on the sat an ASI "bundled" with 3 
services. The second halfway through which always receives 
and transmits on sat 6 services and finally the third reception 
which is found on arrival. The reception on arrival (RX99) 
receives for the first part of the race the images from the sat 
transmitted by the other receptions and a hundred kilometres 
from the finish makes a switch and begins to receive her 
directly through the bridges installed on a crane. Everything 
is delivered to the two directors. One for the international 
feed and one for the personalized Italy here an interesting 
(but old) video explaining the whole system: 
https://tinyurl.com/4kbccbya 


73 of IW2BSF - Rodolfo Parisio 


= 
Group photo at the end of the fast 1298 Mhz signal 
reception operations. - with Bartolomeo Lacitignola 
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Test link 38 Km DVBS2, 23 Cm 3 W. Tx Biquad double panel 
antenna, Rx first fire parabola antenna 1 mt. After installing 
the temporary panel and beacon on the IW7ECA Bartolomeo 
Lacitignola terrace in Monopoli we turned on the transmitter 
that repeats a ’’ static beacon ”’ in loop thanks to the Adalm 
Pluto modulator with F5OEO firmware and patch v1. 9 by 
Roberto Abis ISOGRB. Despite the skyline coverage of several 
higher buildings we pointed the panel in the southeast 
direction towards Brindisi and we headed by car towards the 
famous Ostuni ’’ White City ’’ and then Carovigno, a beautiful 
village climbed the first climbs of Murgia Pugliese coming 
from the south of Salento. We have previously selected these 
spots from Google Maps based on altimetry and verified the 
link feasibility margin with Radio Mobile. 


Despite the low quota of 126 mt of the reception site and 35 
mt total SLM of the transmission site and the various 
obstacles present in the process and above all the lack of 
filters that pass the band on the receiver we received with 
the Minitioune Pro v2 a good one signal and satisfying MER. 
The wide tx panel lobe allows you to move to multiple sites 
without having to correct the transmission antenna's aim and 
to add about 20 dB of profit the reception antenna thought of 
it even with approximate aim. It was a nice afternoon spent 
in the company of the IW7ECA colleague of the Iq7gc A.R.I. 


Castellana Grotte Contest Team. Find all the technical details 
in the photo captions. 


73 everyone and happy Sunday Iz7pdx Ham Radio 
Station. 


Continued back page... 
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Written by Mike Collis, WA6SVT 
Reproduced from Boulder Amateur Television Club TV 
Repeater's REPEATER February, 2021 


Our latest 23 cm band, ATV repeater output amplifier project 
is based on a RF amplifier pallet manufactured by Jim Klitzing 
W6PQL utilizing an NXP, MRF-13750. 


This LDMOS, 50 volt transistor although it was built for use in 
750 watt plasma welders and RF heating devices is very 
linear and well suited for the 23 cm band. The manufacturer's 
data sheet shows the device is capable of 750 watts at 900 
MHz and 600 + watts at 1300 MHz. 


The NXP data sheet also includes the design for a 1.3 GHz 
amplifier showing a circuit board layout and a complete list of 
required parts. Jim designed such a circuit board for using 
the device at 1296 MHz for weak signal mode including digital 
weak signal modes with their high duty cycles. Jim offers the 
MRF-13750 amplifier in three ways, either a complete 
amplifier in a case, or an RF pallet in kit form, or as a 
complete and tested pallet. 


CURIE Be mw wn ow 


as ee 
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1300 MHz NARROWBAND REFERENCE CIRCUIT — 3.0” x 3.9” (7.6 cm x 9.9 cm) 
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Our group obtained two complete and tested pallets from Jim 
and built up two amplifiers. One for Santiago Peak (our first 
one) and the second for Mt. Wilson (a few months later) ATV 
repeaters. Currently we are still using VUSB analog output at 
Santiago but would like to move to DVB-T when most of it's 
users obtain new HiDes digital receivers. 


A copper heat spreader covers the full PC board underside 
and is 1/2" thick. The transistor is soldered to the spreader 
prior to adding the PCB. This was the main reason I decided 
to purchase the complete pallet. I am very pleased with the 
performance of the amplifier and how well it is constructed. I 
used a Hammond 1590 diecast box and cut out most of the 
bottom leaving a rim then fitted it over the pallet and 
screwed it to the heat sink to provide some RF shielding. The 
pallet was then directly attached to the heat sink. 


We obtained a very large heat sink big enough for a 1 KW 
amplifier to mount the RF pallet. A variable fan controller is 
bolted to the heat sink and runs the fans at 8 volts during 
times the repeater is not transmitting and also when the 
repeater is not used that much. As the heat sink starts 
heating up the voltage is increased and maximum voltage is 
13 volts. A bimetal cutoff sensor is used in the bias line as an 
added safety in case the fans die to protect the amplifier. 


The RF pallet as received from W6PQL was tuned for 1296 
MHz. Jim had provided some extra small cap pads for tuning. 
and I optimized the amplifer for 1253.25 MHz by adding in 
the small square pads on the input and output while 
sweeping the amplifier with about 10 watts output. This is a 
safe level to use while tuning. The amplifier was then checked 
at higher power with the lid on. Idq was set to about 1.6 
amps Changing the Idq also affects the return loss. More Idq 
lowers the frequency of the return loss dip. Using all of the 
pads, I ended up with -20dB for S11, input return loss. 
Adding pads also widened the return loss bandwidth, which is 
good to have when using ATV. 
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DCI, 4 cavity, Band-Pass Filter -- opened up, cleaned 
up and de-burred 


Although the amplifier is capable at over 600 watts, our 
antenna is only rated at 400 watts and our old DCI bandpass 
filter was rated at 200 watts but would arc over at 170 watts. 
We thus took the DCI filter apart, cleaned it and debured the 
ends of the resonator rods and polished them smooth to 
eliminate any sharp edges. New stainless steel tuning screws 
were made with the ends rounded off and polished. With 
these mods and then turning up the rf 
power to 400 watts, we had no arcing. 
Surprisingly, the insertion loss also 
dropped from 0.45 db to 0.3 cB. 
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prf13750H LDMOS amplifier at 1296 MHz, 50v VDD @22 amps, efficiency 


62% at 682w output 
800 
700 
600 = 
500 - 
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| 
£ 
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300 
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Tests show the amplifier has 20.5 dB gain not only at low 
power levels but still has 20 dB gain at 400 watts as shown in 
this Pout vs. Pin graph. At these power levels even RG-214 is 
not good enough for the output jumper to the filter and filter 
to Heliax feedline. We used RG-393, which is a teflon version 
of RG-214 and will not deform when heated. 


We are now using the amplifier for analog, NTSC, ATV. For a 
quality test, the demodulated, analog VUSB video was 
received at KC6JPG's QTH on a waveform monitor and Roland 
aimed his camera at it so I could see it while at Santiago 
Peak and take this photo. With NO sync boost, yes you heard 
that right, 400 watts peak sync and no video processing 
needed! The amplifier's third order IMD is very low and very, 
very little lower aural carrier regeneration and no noticeable 
920 Hz beat between the aural and color subcarrier on 
saturated color images. I run the aural carrier at -12 dBc.. 
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I also obtained a higher power slug for my Bird 43 wattmeter. es 
The 100 watt slug was pegged measuring average analog, - MiniTiouner-Express a 
VUSB-TV power as you can see in the photo. Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


The amplifier also seems to work well for DVB-T. At 100 watts 
indicated output power on the Bird 43 wattmeter, the 
spectrum shoulders break-point was about -35dB. From the 
BATVC newsletters (issues 66 & 67) discussion on measuring 
DTV power, we know the Bird 43 reads too high for digital Available at DATV-Express.com 
signals. Jim, KH6HTV's measurement said 2.1dB and Mel, 
KOPFX's, says 3dB. Thus, I was probably seeing DVB-T output 
power of the order of 50 to 60 watts, rms. This would be 
consistent with running a DTV transmitter with a crest factor 
of about 10dB. 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


The efficiency of this new amplifier is about 63% at 


saturation and in the high 40s at analog VUSB-TV power Foc delaile & ntiartiy Go tome BATV-exotend.com 


levels. Our old amplifier used a pair of four brick, 65 watt Bee 08 eraihewoe OM SAT it wo MSDN Sein eTown aowe Fi 
Downeast Microwave amplifiers phased together for about 80 was przsson || m2 ana = eee No 


watts peak sync, the RF modules used had only 20% 
efficiency at saturation and less than that at analog TV power 
levels. Adding to that an Astron 60 amp analog regulated 
power supply and the 117 VAC conversion to RF efficiency 
was not that good. The new amplifier's 117 VAC conversion 
to RF teamed up with a 50 volt switching power supply and 
we now use 10 watts less AC line power and get over four 
times the rf power output. 


73, Mike WA6SVT 


WELL READ, THE WORLD, OVER 


ees CQ-DATV cee 
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en RF Pw -40dBm S/N MER 234B Constellations \Syterrevd: 101332 / 


(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 


Written by Trevor Brown G8CIJS 


The classic 1979 sci-fi horror film "Alien" was advertised with 
the memorable tag-line, "In space no one can hear you 
scream." It did not say anything about humming! 


I have to admit that outer space has always featured 
prominently throughout my life. I think it started with 
Saturday morning matinees at the local cinema where at a 
very tender age we were fed on a constant diet of Flash 
Gordon and Buck Rodgers. Later the comics I bought did not 
help, Eagle and their Dan Dare character have a lot to answer 
for. 


Outer space mixes well with amateur radio and receiving 
OSCAR 1 orbiting and sending our “hi”. In CW took it to the 
next level. Followed by receiving pictures from ASTRA with a 
60 cms dish on our patio, that always announced visitors as 
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they had to pass by it, to get to the front door, resulting in a 
momentary loss of signal and what was being beamed down 
well Star Trek of course. 


August 2021 will be 44 years since the launch of the two 
Voyager space craft, both of which are still in operation and 
now past the outer boundary of the heliosphere in interstellar 
space. They both continue to collect and transmit useful data 
back to Earth. NASA’s Voyager 1 and Voyager 2 were both 
launched back in 1977. 


Voyager 2 was the first to be launched on August the 20. Its 
trajectory was designed to allow flybys of Jupiter, Saturn, 
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Uranus, and Neptune. Voyager 1 was launched 16 days after 
Voyager 2, but along a shorter and faster trajectory that was 
designed to provide an optimal flyby of Saturn's moon Titan 
which is large and possess a dense atmosphere. 


Now this is real space exploration the final frontier. We have 
had pictures from the moon in between times, but we never 
got to see the original pictures from Stan Lebar’s camera, 
320 lines 10 frames per second 

These recordings have all mysteriously vanished and all we 
ever saw was the poor standards conversions, or did we? 


Returning to the Voyager crafts which are now more than 14 
billion miles from Earth, exploring the boundary region 
between our planetary system and what’s called interstellar 
space. 


The flybys of Jupiter, Saturn, Uranus, and Neptune were in 
back in 1989. They did this with a unique launch window that 
took advantage of a planetary alignment of the four giant 
outer planets — one that will not occur again for another 176 
years and sent back some stunning pictures, not bad for a 
vidicon tube camera. 


There have also been some shock waves, three to be precise 
the most recent was in February 2014. The first event was in 
October to November of 2012, and the second wave in April 

to May of 2013. Perhaps, a voyage through interstellar space 


is not as smooth as we would like. 


S 6¢ 


ARIEL UMBRIEL TITANIA OBERON 
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Voyager 1 has also popped up on social media this month as 
it sent back data revealing it has detected 'hum' of 
interstellar gas. Researchers from Cornell University have 
been studying this data sent back to Earth by the Voyager-1 
craft and within this data is a persistent humming. Before you 
all jump in and ask if its 50 Hz or 60 Hz the team say this is a 
‘hum' coming from the gasses of the interstellar medium and 
is an eerie sound near to 3 kHz. The data coming back is slow 
and we are told these signals are weak. 


Voyager 1 crossed into interstellar space in August 2012 - 
and is continuing to collect data. No man-made object has 
travelled further than this iconic spacecraft. It carries a copy 
of the Golden Record - a 'message to aliens’ compiled by 
legendary astronomer Carl Sagan. 


There are greetings in 55 languages, pictures of people and 
places on Earth and music ranging from Beethoven to Chuck 
Berry's ‘Johnny B. Goode. ' 


Page 13 


IMAGING, NA 
4 ULTRAVIOLET 
WA CTROMETER 
OKT) 
PLASMA ( f Si eee 
ao 
YN un INFRARED 
Mane’ s SPECTROMETER 
is Se ND RADIOMETER 
COSMIC RAY WS 
‘ae 
Pan's PHOTOPOLARIMETER 
HIGH-GAIN ogee <> LOW-ENERGY 
ANTENNA wy: CHARGED PARTICLE 
(3.7-m DIA) JA ‘Seg | 
Va IVAN 
VA wy 


HYDRAZINE 
THRUSTERS (16) 


MICROMETEORITE 
we SHIELD (5) 


yy F “| 
t 


OPTICAL 
CALIBRATION 
Al Ure AND 
SS ADIATOR: 


, = PLANETARY RADIO 
\ SA ASTRONOMY AND 
HIGH-FIELD SI A \ PLASMA WAVE 
MAGNETOMETER SY \) ANTENNA (23 
SEF” y 
Se” RADIOISOTOPE 
Ly THERMOELECTRIC 
ey GENERATOR (3) 
a4 
bey 
AD, 
Wa 
Vat 
Maw, 
Ly 
hey LOW-FIELD 
Sees MAGNETOMETER 
Teall (2) 


(SPACECRAFT SHOWN WITHOUT 
THERMAL BLANKETS FOR CLARITY) 


CQ-DATV 96 - June 2021 


TV cameras 


As ATVer’s perhaps the part that most interests us is the 
imaging system which consists of two television cameras, 
each with eight filters in a filter wheel mounted in front of the 
camera tubes, these are vidicons, none of those CCD arrays 
back in 1977. 


One camera has a 200 mm (7.9 in) focal length lens with an 
aperture of f/3, never heard 200 mm lens called wide angle 
before. The other uses a higher resolution 1,500 mm (59 in) 
narrow-angle f/8.5 lens (the narrow-angle camera), but 
compared with 1,500 mm lens 200mm really is wide angle. 


Communications 


The uplink communications are via S-band. The downlink 
communications are on X-band with an S-band transmitter as 
a back-up. All long-range communications to and from the 
two Voyagers have been carried out using their 3.7-meter (12 
ft) high-gain antennas. The high-gain antenna has a 
beamwidth of 0.5° for X-band, and 2.3° for S-band. (The 
low-gain antenna has a 7dB gain and 60° beamwidth. ) 


The digital data rates used in the downlinks from the 
Voyagers have been continually decreasing the further that 
they get from the Earth. For example, the data rate used 
from Jupiter was about 115,000 bits per second. That was 
halved at the distance of Saturn, and it has gone down 
continually since then. Some measures were taken on the 
ground along the way to reduce the effects of the inverse- 
square law of RF levels. 


In between 1982 and 1985, the diameters of the three main 
parabolic dish antennas of the Deep Space Network were 
increased from 64 to 70 m (210 to 230 ft) dramatically 
increasing their areas for gathering weak microwave signals. 


Spacecraft diagram. Credit - NASA/JPL-Caltech 
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Then between 1986 and 1989, new techniques were brought 
into play to combine the signals from multiple antennas on 
the ground into one, more powerful signal, in a kind of 
antenna array. This was done at Goldstone, California, 
Canberra, and Madrid using the additional dish antennas 
available there. Also, in Australia, the Parkes Radio Telescope 
was brought into the array in time for the fly-by of Neptune 
in 1989. In the United States, the very large array in New 
Mexico was brought into temporary use along with the 
antennas of the Deep Space Network at Goldstone. Using this 
new technology of antenna arrays helped to compensate for 
the immense radio distance from Neptune to the Earth. 


There are three different computer designs on the Voyager 
spacecraft, two of each kind for redundancy. They are 
proprietary, custom-built computers built from CMOS and TTL 
medium scale integrated circuits and discrete components. 
Total number of data words among the six computers is 
about 32K. Voyager 1 and Voyager 2 have identical computer 
systems. 


The Computer Command System (CCS), the central controller 
of the spacecraft, is two 18-bit word, interrupt type 
processors with 4096 words each of non-volatile plated wire 
memory. During most of the Voyager mission the two CCS 
computers on each spacecraft were used non-redundantly to 
increase the command and processing capability of the 
spacecraft. 


There is a lot more information on the internet for the more 
scientific amongst us. I have restricted this short article to 
the more familiar topics of RF communications, TV cameras 
and Computer control, CQ-DATV’s more usual topics. We 
have come a long way since 1977 and I thought it interesting 
to look back at the technology we used then along with the 
redundancy, particularly in the computing and control. 
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That both craft are still functioning and communicating and 
delivering useful data is an incredible credit to the Voyager 
teams. The power packs will probably not survive beyond this 
decade. 

My thanks to all the people who have contributed to the 
Voyager Wiki’s which provided a useful source of valuable 
information for this article. NASA for the pictures and all the 
social media reports which although fired up by the reports of 
hum, just remind us what NASA did back In 1977. 

The Sounds of Interstellar Space 
https://tinyurl.com/4stmvem6 


Voyager Senses Sun's Tsunami Wave in Interstellar 
Medium 


https://tinyurl.com/57x5b4dy 
Commemorative Voyager Posters 
https://tinyurl.com/3srhrvar 


How Scientists Captured the First Image of a Black 
Hole 


https://tinyurl.com/533jb8mu 

So, You Want to Be an Astronaut? 
https://tinyurl.com/fu5dy3te 

"Exoplanets' and the Search for Habitable Worlds 
https://tinyurl.com/twm75vu8 


https://tinyurl.com/2cxynsbw 
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This is your free ATV magazine. 
Please consider contributing an article! 


CQ-DATV 


Page 16 


One Ham's Solution to Living Behind a 


Tall Mountain 


Written by Jim Andrews, KH6HTV 
Reproduced from Boulder Amateur Television Club TV 
Repeater's REPEATER May, 2021 


ececee 
eecece 
sccoec 


Boulder has one dedicated ATV ham who lives in the worst 
possible location to hit our WOBTV repeater. He is Steve, 
WAOTQG, on Sugar Loaf mountain. More recently, Jack, 
KOHEH, has been assisting Steve by relaying for him to/from 
the repeater. This was reported in the March issue #72 of this 
newsletter. 


1243000/ 6 | 


Steve, WQOTQG & his well equipted electronics test bench 


Well, Steve is a retired RF design engineer. He has a long 
history of very successful radio designs in his resume. But 
being retired has not stopped Steve from continuing to design 
innovative RF systems. Check out Steve's www.qrz.com bio 
for details on one of his creative ham projects. 


So with this ATV rf propagation challenge, Steve has decided 
to design his own automatic ATV relay system to allow him to 
get into WOBTV for our weekly ATV nets. He plans to position 

the hardware at a location out on the prarie where there will 
~~ ~=sbe. goood line-of-sight paths to both WOBTV and his QTH in the 


ABOMY ) mountains. 
a FF, 


Here is Steve's up-date on the project with a few of the 
design details. 
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Thought I would update you on the progress I am making on 
my video extender repeater project. A lot has been done in 
the past few weeks such as: 
1. Built up all of the PC boards that I already have and will be 
using for this 
2. Received the new PC boards from China that I laid out for 
this project and have built up all but one (2 meter radio) 


3. Tested all build boards and have them running as a system 


4. Completed the software although there will be more work 
on that as I work on the hardware and test out the complete 
system. Ethernet and USB interfaces all work so I can control 
the system and get debug and log information as I bring up 
the boards 

5. Brought up most of the main RF converter boards including 
the VCOs, synthesizers, Receive section and the 70cm TX 
section. I just have the 23cm TX section left to verify and 
test. 

6. Documentation is now up to 30 pages of schematics and 
over 75 pages of design notes. 


The normal operation of the system is as follows: There will 
be two antennas. A 23cm loop yagi pointed to the west and a 
2meter/70cm vertical with a Diamond duplexer at the unit. 
The output power will be about +20dBm on both the 70 and 
23cm outputs. I have the capability to add a power amplifier 
for either of the bands but right now only one. 


When the unit is idle (or just power on) most of the power 
will be turned off to the various sections except for the 
processor and the 2 meter receiver. When I want to use the 
system I will send a DIMF command on the 2 meter link that 
will wake the unit up and when everything has settled it will 
receive the WOBCR repeater on 423MHz and repeat it out on 
1255MHz. When I want to transmit I will send another DTMF 
command that will set the unit to receive on 1255MHz and 
transmit to the repeater on 441MHz. 
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When I am done transmitting I will send another DTMF 
command to put it back into its previously described mode to 
transmit the repeater output to me on 1255MHz. If I fail to 
send the DTMF command and my DVB-T carrier drops for a 
preset time the unit will then automatically go back to the 
1255 transmit mode as well. When it is in this mode if the 
repeater DVB-T carrier is off for another preset time the unit 
will go back to the idle mode. 


Additional system operation capabilities: There are many 
other DTMF commands (some with admin access only) that 
can adjust these timings, load different configurations, etc. 
Data on the unit such as the mode it is in, various unit 
temperatures and any fault, error or warning conditions will 
be sent to the APRS system and will be viewable to anyone 
on the internet. In the case of any type of error the APRS 
system will send out an email to me (or any number of 
others) detailing the error. A log file is maintained on the 
system that shows various details of the system operation 
and I will be able to get to those locally through an Ethernet 
connection to help with any troubleshooting or operational 
abnormalities. 


The system has many other features and everything is 
configurable with a file on the local memory card. There can 
be up to 99 different configurations saved and any one can 
be loaded using DTMF commands as well as setting any one 
as a default. The system frequencies can be changed and the 
operation includes a normal repeater operation where the 
transmitter is enabled whenever a DVB-T carrier is detected 
and it is dropped when the carrier goes away. One such 
example would be to set up a repeater with an input on 
429MHz and an output on 1243MHz. I imagine that the 23cm 
signal would be strong enough to get into the repeater. Not 
sure why I do this but it is just an example of things that can 
be done for experimental purposes. (editor's note: This also 
helps Steve keep his brain cells young and functioning ! ) 
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Another Cross-Band Repeater: 


If any of you can think of any sort of experimental or test 
configurations or other uses of the system let me know. 

I’m not willing to speculate on a finished date yet but will 
keep you informed of the progress and hopefully demonstrate 
some of the testing of the unit on the Thursday net. 


So following up on WAOTQG, Steve's efforts, I decided that I 
could make an easy mod to my ham shack DVB-T 
receiver/transmitter set-up and add the capability to also 
relay 70cm signals coming from the back-country up in the 
mountains of western Boulder County into the WOBTV 
repeater. My QTH is located out on the prarie in the eastern 
part of Boulder County. I am about 5-6 miles south-east of 
the city of Boulder. I have a 5 mile, line-of-sight path to the 
WOBTV repeater. I also have a great view of the mountains 
back to the Continental Divide. The view is especially good to 
the north-west about 30 miles up towards Long's Peak. The 
photo below is a satellite, aerial view with the RF coverage 
area from my QTH shown as the green & yellow overlay. This 
shows where I would be able to receive from, 441 MHz, DVB- 
T signals. The yellow shading is for weak signals ( < 10dB rf 
S/N) and the greem shading is for strong signals. The 
coverage map was calculated assuming the transmitter would 
be the typical BCARES, back-pack, portable set using a 3 
watt, model 70-7B, transmitter with a 6 element, Yagi 
antenna on a 10ft. mast. My receive antenna is a DB 
Products, DB-411, four element co-linear with 11dBi gain, a 
cardiod pattern pointing to 3000 and mounted with it's center 
at about 35 ft. I used the free, on-line, computer program, 
Radio Mobile https://tinyurl.com/uzda24jc to generate this 
map. 
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Shown in the figure above is the block diagram of my home 
DVB-T receive/transmit set-up. The modulator is a Hi-Des 
model HV-100EH. The 3 Watt, 23cm, rf power amplifier is my 
own KH6HTV model 23-11A. The only item I needed to add to 
make it a cross-band repeater was the extra DVB-T receiver 
tuned to channel 60, 441MHz. I am using the low-cost, 
"combo" receivers. The extra receiver was modified to pick 
off the "Valid Signal" logic from the front panel green LED. 
This is routed to the model 23-11A rf linear power amplifier 
and inserted as the PTT logic signal. Thus when the 441 
receiver detects an incoming, valid, DVB-T signal it will 
automatically key the output power amplifier. 


The 23-11 amp had a three position toggle switch so I can 
determine how I want to use it. In the center position, the 
amp is on, but in "Stand-By" mode. In the up position, the 
amp is turned on. In the down position, the amp responds to 
the external PTT logic input. Thus when I want the system to 
work as a 70cm/23cm cross-band repeater, I simply set the 
HDMI switch to the 441 receiver and set the 23-11 amplifier 
to Ext: PTT, 


Bingo ! -- that is all. 
Jim, KH6HTV, Boulder, CO 


I knew had forgot to send 
my latest article. 


Se but wait 


There is a different method 


editor@cq-datv.mobi 


Page 20 


How to connect Adalm Pluto to the . monies a x 
Internet without using the USB/Ethernet 


Rete — Condivisione 


adapter Connetti tramite: 
® Qualcomm QCA9377 802.1 1ac Wireless Adapter 
Written by Roberto Abis, ISOGRB 
1- Access Pluto in SSH on its IP address 192.168.2.1 with La connessions vifizze gf clement! sequert: 
(root/analog) CE a Client per reti Microsoft A 
v condivisione file € stampanti per reti Microsoft 
. . ™) “SP Npcap Packet Driver (NPCAP) 
2- Enter the static route for the Internet on the Pluto: A nats di pianticazione pacchetti QoS 
| « Protocollo Intemet versione 4 (TCP/IPv4) 
# route add default gw 192.168.2.10 usbO C) _». Protocolo Microsoft Network Adapter Multiplexor 
| 4 Driver protocollo LLDP Microsoft v 
3- On your PC, select the property item on the wired Ethernet : 
or Wi-Fi network (the one currently connected to the installa... Disinstalla Propneta 
Intern et) : Descrizione 
Consente al computer di accedere alle risorse in una rete 
Microsoft. 
A. Ethernet 4 A. Wi-Fi 
le - 
se Rete non identificata Fae eg TISCALI-4 es 
@® piutoSDR USB Ethernet/RNDIS Ga... alll Quaicom| FF Disabilita 
Connetti / Disconnetti 
Stato = = 


Esegui diagnosi 


Pannello di controllo » Rete e Internet » Connessioni di rete v 


G& Connessioni con bridging 


sione Rinomina connessione Visualizza stato della connessione * 


¥ Proprieta - Wi-Fi x = 
- Wi-Fi 
Crea collegamento Rete  Condivisione <a Ra. TISCALI-4462, Condiviso 

nd @ pwtoSOR USB Ethernet/RN 3 a Qualcomm QCA9377 802.11ac W 
& Elimina Candivisione connessione intemet 

. , {Consent ad altri utenti in rete di collegarsi tramite la 
g Rinomina conmessione Intemet di questo computer 
- Connessione rete domestica 
G Proprieta Cpe 

(C)Consenti ad altri utenti in rete di controllare o disabiitare 


la connessione Intemet condivisa 


From the Sharing menu, activate "Allow other users on the 
network ...", then select the Pluto network, in my case 
Ethernet4 and confirm with OK: 
pons 
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Now access the properties of the Pluto network, in my case 
Ethernet4 and select Automatic IP address and DNS, as after 
the Windows Internet sharing is activated, it sets the wrong 
IP address 192.168.137.1 for the Pluto network, different 
from the one that it should have 192.168.2.10: 


™ | Ethernet 4 we Wi-Fi 
= Rete non identificata wa_JISCALI-4462, Condiviso 


Plut ® Disabilita alcomm QCA9377 802.11ac Wi... 


Stato 


Esegui diagnosi 


Gg Connessioni con bridging 


Crea collegamento 


Gg Elimina 


Gg Rinomina 


Gg Proprieta 


c> 


§ Proprieta - Ethernet 4 XX fonnessione 


Visualizza stato della cor 


3 Rete  Condivisione Ethernet 4 
Rete non identificata 
Connetti tramite PlutoSDR USB Ethernet/RNDIS Ga... 


® PutoSDR USB Ethemet/RNDIS Gadget 


La connessione utilizza gli elementi sequenti 
| ™ EA Gient per reti Microsoft a| 
v Condivisione file e stampanti per reti Microsoft 
v Npcap Packet Driver (NPCAP) 
A “ Utiita di pianificazione pacchetti QoS 
v 
C) » Protocolo Microsoft Network Adapter Multiplexor 
™ 4 Driver protocollo LLDP Microsoft v 
|< > 
instal. Disnstala 
Desenzione <? 
TCP/IP. Protocollo predefinito per le WAN che permet: 
comunicazione tra diverse reti interconnesse 
OK | Annulla 
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Proprieta - Protocollo Internet versione 4 (TCP/IPv4) x 


Generale Configurazione alternativa 


E possibile ottenere l'assegnazione automatica delle impostazioni IP se la 
rete supporta tale caratteristica. In caso contrario, sara necessario 
richiedere all'amministratore di rete le impostazioni IP corrette. 


EIetetedwsnewteewtntneateterennenteserarntntetererntatateterstarevate tats tere tarers terete rere ry 


€) Utizzn il seguente indirizzo IP: 


Dye Ottieni indirizzo server DNS automaticamente 
©) Utilizza i sequenti indirizzi server DNS: 


Conyalida impostazioni alluscdta 


Avanzate... 


>a | nie 


Let's now do the Internet achievement test from the Pluto: 


# ping 8.8.8.8 
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fee 192.168.2.1 - PuTTY _ oO x 


login as: root 
 root@192.168.2.1's password: 
Welcome to: 


-8.8.8 
-8.8 (8. 
fron 
fron 
fron 
fron 
from 
fron 
fron 
fron 
fron 
fron 


-8): 56 data bytes 

: seq=68 ttl=111 time=25. 
> seq=1 ttl=111 time=25. 
= seqg=2 ttl=111 time=25. 


v6.31-4-g9ceb-dirty 


http://wiki.analog.com/university/tools/pluto 
tt 

# ntpd 

# date 

Sun Aug 16 12:28:23 UTC 2626 

# 


8 
8 
8 
8 
8: seq=3 ttl=111 time=27. 
-8: seq=4 ttl=111 time=25. 
8: seq=5 ttl=111 time=25. 
8: seq=6 ttl=111 time=25. 
8: seq=7 ttl=111 time=25. 
8: seq=8 ttl=111 time=24. 
8: seq=9 ttl=111 time=25. 


aaeoenrenennneaeenen 
ww eS Oe We YS WS 
aoamaeennannanenenenen 
ame nenneaaeaeenene 
eee ms Oct ee ay ee a 


--- 8.8.8.8 ping statistics --- 

16 packets transmitted, 16 packets received, 6% packet loss 
round-trip min/avg/max = 24.854/25 .527/27.148 ms 

# 


By activating ntpd you can update the date and time of the Please check Roberto's site for any updates to this article at 
Pluto 


# ntpd 


With the date command you can see the correct date and 
time 


# date 


- 


~~ a4 — 
Q -" ee JPL 
— "\ Yjyijy 


the missing... 


= ss © 


CONTAINS CVISiIO 


NO PCBs 


(PRINTED CIRCUIT BOARDS) 
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Written by Trevor brown G8CJS 


From the vault, this month, we thought we would mix 
something old with something new and that is a single board 
home computer called “ BASIC Engine” that features colour 
graphics and sound. The old part comes from some of the 
available software, some of which have a definite 1980's, 
1990's look. 


SCORE 2700 HI @ 


It you think you are back in the Jet-Set-Willy days of the 
Spectrum you might not be far wrong. For those of you that 
remember that much loved computer, let me just refresh 
your memory of the Keyboard connectors, the negative 
power Supply inverter, and the DRAM chips that all were 
prone to failure. 
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This new hardware is a big improvement. 


The downside is it’s not available ready built, you have to put 
it together yourself and as, yet I have not found a single 
source for the components. There are SMD devices, and 
these need an air gun to solder in place, but there is a 1-hour 
video that shows a board being populated. I have personally 
spent longer trying to locate and replace faulty Drams ona 
Sinclair Spectrum, although I might add I was younger, and 
my eyesight was better. 


The hardware might have a familiar look for those that have 
been following the Grass Valley Mixer project EG the 8266 
and the PCF8575 which is the bigger version of the PCF 8574 
used on this long running project. 
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The Hardware is as follows:- 
e ESP12-E/F module with ESP8266 SoC and 4 MB flash 
memory 


e VS23S010 video controller with 128k VRAM and composite 
video output in PAL or NTSC 


e 5-bit PCM sound from I2S controller 

e MicroSD card slot 

e PS/2 and PS/2-compatible USB keyboard interface 
e PlayStation controller port 

e PCF8575 I/O extender with 16 GPIO pins 

e I2C and SPI busses on I/O expansion connector 

e power supplied via Micro-USB socket or pin header. 
e RCA connectors for video and audio 


The software contains a BASIC operating system and BASIC 
interpreter ("Engine BASIC") that allows the BASIC Engine to 
be used as a stand-alone computer programmable in the 
BASIC language. 


It provides easy access to the hardware’s capabilities as well 
as numerous other features. 


Graphic and sound are:- 
e 256-color text and graphics at resolutions from 160x200 up 
to 460x224 (PAL: 508x240) pixels 


e Software sprites (up to 32 sprites sized up to 32x32 pixels). 


e Scrollable tiled background graphics engine with up to four 
layers. 


e Wavetable synthesizer and PLAY command that renders 
music in MML format. 


e Loading and saving of PCX image files to and from video 
memory. 


e Various text fonts built-in, including an ATI 6x8 font (for up 
to 76 (PAL: 84) characters per line) and PETSCII. 
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e Direct manipulation of video memory and controller 
registers possible, permitting higher-colour screen modes, 
custom resolutions, and other video effects. 


The BASIC might also look familiar to Spectrum users:- 


e Structured programming constructs (DO/LOOP, 
WHILE/WEND, IF/THEN/ELSE/ENDIF blocks). 

e Labels and named procedures with local variables. 

e Numbers are double-precision floating point. 

e String and numeric list types (particularly useful for game 
programming). 

e Escape codes for PRINT, similar to the control characters in 
Commodore BASIC. 


e Event handlers (sprite collision, end-of-music, errors, game 
controller input). 


Development features 


e "Screen editor" similar to Commodore BASIC, allowing direct 
manipulation of on-screen code and commands, while also 
permitting scrolling within the program in memory. 

e Syntax highlighting and automatic indentation in LIST 
command. 

e Loading of programs with or without line numbers. 

e Hardware support 

e ESP8266 CPU core running at 160 MHz, ca. 63kB free 
memory for BASIC applications. 

e USB keyboards (US, Japanese and German layouts 
supported). Files can be stored on FAT32 file systems with 
long file names on MicroSD card as well as the internal flash 
memory. 

e PlayStation controller support. 

e Support for PS/2 and PS/2-compatible 

e Access to custom hardware add-ons via the 16-pin GPIO 
extender or I2C bus. 
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Network support SLEEPING WITH JACK 
e Separate build that provides networking capabilities (cannot 
be used with tiled BG/sprites and wavetable synthesizer due The guys were on a DX tour. 
to resource constraints; both builds can, however, be installed 
in flash at the same time) No one wanted to room with Jack, because he snored so 

badly. 


Other features They decided it wasn't fair to make one of them stay with 
e Z-code interpreter for playing interactive fiction games. him the whole time, so they voted to take turns. 


e ASCII text editor. 


° Firmware update from SD card. The first guy slept with Jack and comes to breakfast the next 


morning with his hair a mess and his eyes all 


e Customizable colour scheme, start-up screen mode and bloodshot. 

font. 

e Switchable video luminance filter provides sharp high- They said, "Man, what happened to you? He said, "Jack 
contrast graphics on LCD screens when turned off and avoids snored so loudly, I just sat up and watched him all 


colour artifacts on old CRT screens when turned on. night." 


Automated test suite adapted from Bywater BASIC. . ; . 
ve ™ P ‘ UREN c The next night it was a different guy's turn. In the morning, 


The website is a mine of information and support from same thing, hair all standing up, eyes all bloodshot. 
hardware through to software and includes the construction 

video which is a real time video of the project being They said, "Man, what happened to you? You look awful! He 
constructed and well work a visit. said, ‘Man, that Jack shakes the roof with his 


snoring. I watched him all night." 
https://tinyurl.com/5bb96zu2 


The third night was Bill's turn; he was an older DX hound. 
The next morning he came to breakfast bright-eyed and 


DE ose 


They couldn't believe it. They said, "Man, what happened?" 


He said, "Well, we got ready for bed. I went and tucked Jack 
into bed, patted him on the arse, and kissed him 

good night on the lips. Jack sat up and watched me all 
night." 


-DATW 


Also available to read on ISSUU CRED 
https://issuu.com/cq- ontssuu REP 


With age comes wisdom. 
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ecm 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 


off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


Continued from page 7 


\\\) 


\ 


The slope of the downhill road did not favor us in 
pointing the antennas. Working as a couple allows you 
to enjoy the fantastic landscapes that the Apulian 
territory offers us 
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Join our mailing list. 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 


Want to be notified when issues of CQ-DATV are published? 


Followed all over the world 
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Editorial 


Welcome to CQ-DATV 97. I hope the ATV contest participants 
have fully recovered and that the results will soon be 
available. 


In this issue we have all the latest news, views, and articles. 
Roberto ISOG explains how to update the OBS software in 
order to provide H265 encoding. H265 will produce a much 
better quality than the H264 codec. If you did not know the 
OBS Studio program will not work with H265 without a 
dedicated video card. Roberto has the solution to producing 
H265 quality pictures without an external card. 


John G3RFL looks at touch screen control. He started by 
purchasing 6 TFT touch screens (£11.68 each) from eBay 
(Other electronic auction sites are also available). These 
screens have appeared in many of John’s projects, who can 
forget John’s aerial rotator in CQ-DATV 38. These screens are 
becoming more popular with home constructors and easily 
lend themselves to micro controlled projects. John is a lover 
of using PIC Micro controllers and has produced the 
necessary source code to interface an XPT 2046 interface 
chip, that many of these screens use, to a PIC. 


Jim Andrews KH6HTV recently received an inquiry about 
cable TV. He has Cox Cable in the Phoenix area. He wanted to 
know what system they use. Could it be DVBT? Can it be 
decoded with our ham DTV gear? rf channels, etc? For 
specifics on the Phoenix, Cox Cable, Jim decided it would be 
informative to other ATV hams to discuss digital CATV and to 
illustrate a typical system. 


Sometimes in the middle of all these hi-tech explanations it’s 
nice to take a break and look back at something a little less 
taxing or not as the case may be. We have all used the 
humble dipole, but how much thought have we given to its 
radiating properties. 
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Before we all got involved in digital encoding and the reduced 
bandwidth it requires, there was another solution called SATV. 
Rick Peterson, WA6NUT looks back at this analogue solution. 
It was first suggested by Heinz Guenter Venhaus, DC6MR, in 
a 1972. Heinz proposed using a 1 MHz low pass filter 
between the video source and ATV transmitter, reducing the 
bandwidth of the ATV signal from about 10 MHz to 2 MHz. 
The results were not what we now expect from such limited 
bandwidth, but it was 1972. 


Mike Stevens G7GTN has been investigating introducing a 
range of short Eurocard PCBs to support many of the past 
projects we have all loved. Perhaps given the support of 
project cards we might all want to build them again. The full 
Eurocard is an expensive PCB format, but if we truncate it 
down to the same width, but with reduced length can be 
made for a very reasonable cost. He has experimented with 
various software design packages and started with DIPTRACE 
to produce the Grass Valley PCB for CQ-DATV. He is now 
looking at Kicad software which will enable cost savings and 
4-layer PCB's. 


What is he going to design these PCB’s for? Well in the From 
the Vault he is looking at the design Colin Edwards produced 
back in 1983. A 625-line monochrome television test card, 
known as the Cropedy video testcard. This underwent many 
changes and modifications back in its day and Mike has 
tracked some of the early history in order to select the 
version he would like to support with his PCB design. 


CQ-DATV Production team 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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Some time ago, Graziano suggested that he make a 
connection in DVB-T at 23 cm between Hrvatini and Korada. 
At the time of the covid, I made a transmitter with a power of 
1.5 W and wondered if that was enough power to connect at 
a distance of 54.4 km. 


On Tuesday, June 15, 2021, I started preparations in the 
morning. Batteries, power cables, antennas with their cables, 
transmitter, receiver, spectrum analyzer, adapters and other 
tools had to be collected. There is always something running 
out on the field... hi. It took about 4 hours for me to load into 
the car. 
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At the same time, I remembered the will and enthusiasm 
there was years ago, when some athletes made 300 km for 
the competition and then carried all the equipment to the hill 
for a few hours. For example: Dubi from Selnica near Maribor 
to Kredarica and Bo¢c, Stefan from Ljutomer to Sneznik, 
Bohinj to Mozic, Koprcani to Slavnik, Mijo to Rogla or Mrzlica, 
from Mozirje to Menina planina, from Ratece to Lisca, 
Goricani to Javornik, etc. But it is also true that we were 20 
years younger at the time. 


When I got to Korada, my space was occupied by cows. I had 
to retreat to another place from where I wasn’t sure if I had 
direct visibility to the Hrvatini because there was no view of 
the horizon due to the fog. At 14.00 GMT I opened the 
receiver with certainty. Disappointment ensued despite the 
belief that the connection must go, as Graziano had had a 
connection to IW3RMR two days earlier. I started changing 
cables, antennas and receivers. There was also no signal on 
the spectrum analyzer. Then I moved a good 10 m higher and 
finally saw a signal on the spectrum at 1265 MHz. I think the 
error was in some connector. I connect a DVB-T receiver, 
there is a signal, but there is no picture. On the spectrum I 
see that at the output of the converter with LO at 455 MHz 
there is interference from LTE at 810 MHz as I was close to 
the base station. We moved to 1289 MHz. We moved away 
from the radar interference on Ucka and LTE. The converter 
output at 834 MHz (66 CH) finally showed a great picture. 


The results of measurements of the reception of different 
antennas are as follows: 


backfire 50cm ..-72 dbm MER 19db 
yagi 1meter ..... -76 dbm MER 15 db 
POC LS Chi anes -83 dbm MER 10 db 


The Graziano S50J broadcast with 3 W and a 55 element yagi 
antenna. 
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Then I went to a 1.5 W show. There were no more problems. 
Graziano only had a commercial receiver that only shows 
signal strength and quality. I think they were both over 70 
percent. 


After 3 hours of perseverance, we were just happy with the 
result achieved. This was followed again by 2 hours of tidying 
up. 


Report by Adolf Skarabot, S52DS 


A Slovenian ATV contest 


Decades have passed since the last Slovenian ATV contest, 
we have been participating in the IARU ATV contest and used 
to also take part in the Ancona ATV contest. 


These two contests have undergone considerable changes, 
which I feel were a step backwards. I would like to suggest 
we reinstate the Slovenian ATV contest again. 


Let's adopt the old IARU September dates and set the times 
to the same as all other IARU UKV contests from 2pm 
Saturday to 2pm Sunday UTC. 


Contacts are valid regardless of the mode. (FM, DVB-T, DVB- 
S, DVB-T2, DVB-S2) only one contact on the same frequency. 
We exchange the report, serial number and QRA locator. 


The logs should be collected by Dolfe S52DS because the old 
policy he wrote has not yet been revoked by anyone. 


The participation by foreign hams would also be allowed. 


In this term, the Ancona contest now takes place only with a 
different schedule. 


I would like your opinion. 
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http://forum. hamradio. si/viewtopic. php ?f=11&t=21943 
Rudi Pavlic 


73 s58ru 


Slovenian ATV competition 


The problem of the Slovenian ATV competition appeared after 
2003. In 2003, the Slovenes had the last-eighth ATV 
competition. This year, our logs were also transferred to the 
IARU ATV competition for the last time. 


In the following years, we tried to involve individuals - to 
participate in IARU ATV competitions. The problems with this 
were inconceivable. 
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We did not know which of the RA federations would be the 
organizer of the IARU ATV competition for the year in 
question; where can we send our ATV logs for IARU 
competition; where the results of the IARU ATV competition 
will be announced; 


We spent more time and energy to obtain the above data 
than for the competition itself. We had the most obstacles 
from the IARU organization. After 2016, the organization of 
IARU ATV competitions has stabilized somewhat, but 
Slovenians are no longer on their lists. 


What is the need for the "Slovenian ATV competition"? 


I find this question very difficult to answer. In Slovenia today, 
according to my modest records, there are about 20 to 30 
RAs that also deal with ATVs.These RAs have QTH in the 
south and north of Slovenia. There are very few or none in 
the central part of Slovenia. 


As many competitors as possible are needed to run the 
competitions. RAs living in the north of Slovenia are 
associated with Austrian RAs, and "Southerners" with Italian 
RAs. 


Only the Slovenian ATV competition without simultaneous 
ATV competitions in neighboring countries, perhaps, would 
not make sense. It does not make sense even if there are no 
Slovenian competitors. To date, we have had countless ideas 
about ATV racing. We also wrote a lot. We also asked for help 
at various institutions, RA, RK,... at home and abroad, but ...... 


For consideration! If Slovenian ATV stations appear at the 
IARU competition, these stations are at the top of the 
competition rankings or contribute to the excellent rankings 
of their correspondents. 


73 s58ru 
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Remember, all our back issues and more are available 
in electronic format. 


Check our website 
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How to use the OBS Studio program in 


H265 without having a dedicated card 


Written by Roberto ISOGRB 


As many of you know with the OBS Studio program it is not 
possible to use the H265 codec without having a dedicated 
video card that supports this codec. 


Below I will explain how to update the OBS in order to have 
the H265 codec and then encode the video with a much 
higher quality than the H264 codec. 


For the use of this mode, the use of a high-performance PC is 
recommended, at least with I5 8th Gen processor or higher, 
as in H265 mode the OBS program uses much more CPU 
than normal, because clearly most of the work is done by the 
software and no longer by the board. 


1. Download the package with this name “ ffmpeg-4.3.2- 
2021-02-27-full_build-shared.7z “ from the following site: 
https://tinyurl.com/58nn8u7j If it is no longer available, you 
can find it in my google drive: https://tinyurl.com/jh7wcd2w 


2. Close the OBS program if it was previously open 


3. Unzip the package to a folder of your choice on the 
desktop, for example: “ffmpeg-shared” 


4. Copy the contents of the BIN folder of the package into the 
BIN\xxbit folder of the OBS program, overwriting the original 
files: For OBS 32bit: c:\Program Files\obs-studio\bin\32bit 
For OBS 64bit: c:\Program Files\obs-studio\bin\64bit 


5. Now open the OBS program and in recording in the 
available video codecs you will also find the libx265 codec. 
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I suggest to correctly set the key frame, necessary for the 
synchronization of the video on the receiver corresponding to 
2 seconds, in this case, since I use 30fps on OBS the value 
will be = 60 (in Recording mode the value is: fps x 2, in 
Direct mode the value is in seconds = 2) 


On the next page are 2 screenshots in H264 and H265 to see 
the differences. Test carried out locally. 


If you update the OBS program, you need to copy again the 


contents of the BIN folder of the package, as the files are 
overwritten by the update. 
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Tips for improving OBS and Transport Stream 
performance with effective control of the bit rate and 
the reduction of CPU usage in H265 


On OBS, in recording mode, there is no CBR control as in 
Streaming mode, which allows you to have a constant bit rate 
even in the presence of moving images. 


This forces you to keep the video bit rate lower than what 
you could get, to avoid saturating the Transport Stream if you 
decide to transmit moving, accelerated or very colorful 
images. 


Using the libx265 codec it is possible to insert the additional 
“Constant Rate Factor (CRF)” parameter: 


crf=value 


Above H264 

which allows you to control the bitrate of the transport 
Below H265 stream quite well. From the numerous tests i carried out, the 
value 40 gave excellent results in terms of control and 
quality: 
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On this site you will find a well done explanation of the 
FFMPEG CRF parameter: Attps://tinyurl.com/9mtczfy 


As previously mentioned, the libx265 codec uses a much 
higher CPU percentage than normal and it is advisable to use 
a processor of at least Intel I5 or higher category. 


To overcome this inconvenience, instead of using the 
"libx265" codec, I suggest use the "hevc_qsv (libx265)". 

It is necessary to specify the bitrate_limit=1 parameter in the 
“Video encoding parameters section (if any)”. 


Hevc Quick Sync allows excellent control of the bit rate and 
uses much less the CPU, this permit to use even less 
performing PCs. 


After many tests, the null packets remain practically 
stationary, confirming the excellent control it carries out, also 
detected by the OBS statistics. (Below are the screenshots of 
the tests carried out locally with SR333 8PSK.) Then adjust 
the video and audio bit rate to your Symbol Rate / 
Modulations. 


For static transmissions, like those of normal QSOs, you can 
go to high resolutions such as 1920x1080 or even 1280x720, 
by enabling the box "rescaling the output" in recording, while 
with very animated images instead of reducing the bit rate 
too much I suggest rescaling the output to 960x540, which is 
a excellent compromise between quality and traffic 
generated. 


If you want to play with the parameters of this encoder, here 
you will find all the necessary information: 
https://tinyurl.com/pmz44y69 the parameters must be 
inserted without the - sign in front and with this syntax: 


parameter=value 
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Encoder 

hevc_qsv [HEVC 

(Intel Quick 

Sync Video 

acceleration) ]: 

General capabilities: delay hybrid 

Threading capabilities: none 

Supported hardware devices: qsv qsv qsv 

Supported pixel formats: nvi2 p010le qsv 

hevc_qsv encoder AVOptions: 

-async_depth <int> E..V...... Maximum processing 
parallelism (from 1 to INT_MAX) (default 4) -avbr_accuracy 
<a eater Veet Accuracy of the AVBR ratecontrol (from 0 to 
INT_MAX) (default 0) -avbr_convergence <int> E..V...... 
Convergence of the AVBR ratecontrol (from 0 to INT_MAX) 
(default 0) -preset <int> E..V...... (from 1 to 7) (default 
medium) 

veryfast 7 E..V...:.. 

faster 6 E..V...... 

fast Saba Vee 

medium 4 E..V...... 

SIOW Sasi. 

slower 2 E..V...... 

veryslow 1 E..V...... 


-pdo =<int> EV... Enable rate distortion optimization 
(from -1 to 1) (default -1) -max_frame_size <int> 
Eevee Maximum encoded frame size in bytes (from -1 to 


65535) (default -1) -max_slice_size <int> E..V...... 
Maximum encoded slice size in bytes (from -1 to 65535) 
(default -1) -bitrate_limit <int> E..V...... Toggle bitrate 
limitations (from -1 to 1) (default -1) 


-mbbre <int> E..V:..... MB level bitrate control (from -1 to 
1) (default -1) 

-extbre <iInt> > E-2V.....: Extended bitrate control (from -1 to 
1) (default -1) 

-adaptive_i <int> E..V...... Adaptive I-frame placement 
(from -1 to 1) (default -1) 

-adaptive_b <int> E..V...... Adaptive B-frame placement 
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(from -1 to 1) (default -1) 

-b_strategy <int> E..V...... Strategy to choose between 
I/P/B-frames (from -1 to 1) (default -1) -forced_idr 
<boolean> E..Vic.: Forcing I frames as IDR frames (default 
false) 

-low_power <boolean> E..V...... enable low power 
mode(experimental: many limitations by mfx version, BRC 
modes, etc.) (default false) 

-idr_interval <int> E..V...... Distance (in I-frames) between 
IDR frames (from -1 to INT_MAX) (default 0) 

begin_only -1 E..V...... Output an IDR-frame only at the 
beginning of the stream 

-load_plugin <int> E..V...... A user plugin to load in an 
internal session (from 0 to 2) (default hevc_hw) 

HOME ONES ansan 

hevc_sw 1E..V...... 

neve hw 2 E..Vi 2. 

-load_plugins <string> E..V...... A :-separate list of 
hexadecimal plugin UIDs to load in an internal session 
(default "") 

-profile <int> E..V...... (from 0 to INT_MAX) (default 
unknown) 

unknown O E..V...... 

main Bee. 

main 0:2 E:Vi22.. 

MVAINS DP Sassen 

rext.4-EWeo.:: 

-gpb <boolean> E..V...... 1: GPB (generalized P/B frame); 
0: regular P frame (default true) -tile_cols <int> E..V...... 
Number of columns for tiled encoding (from 0 to 65535) 
(default 0) -tile_rows <int> E..V...... Number of rows for 
tiled encoding (from O to 65535) (default 0) 
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How to check if the CPU supports Intel Quick Sync 
Video graphics functionality 


Below will be described the method to understand if the CPU 
installed in your PC supports the Intel Quick Sync Video 
feature in order to use the "hevc_qsv (libx265)" encoder on 
OBS 


It is first necessary to understand which CPU model is 
installed on your PC . Install the CPU-Z program that you find 
at the following address: https://tinyurl.com/ypzvh9ut 


After starting the program, the CPU name will be displayed in 
the CPU panel 


OREO ; ; 
amd 
Code Name | Wfasney Lene fox or  Lo.0 Vi 
Package Socket 1355 FOBGA 
Technology 14+ nm Care VID O.eli¥ 
Soectivation Intel® Core™ 15-8250 CPU @ 1.60GHz 
Fawn 6 Micehel E Stepning B 
Ext. Family | = 6 Ext.Model | GE Revision BO 


Instructors MMi, 555, S562, S563, SSSE3, SSE4, 1, 5564.2, MOAT, WT-x,. | | 
AES, AWM, AVC, FRAG 


Clocks (Core 20) Cache 
Core Saeed 798.05 Metz Li Data 4y 32 eaves Say 
Mubtipier | eB.0, 4-39) Li Bnet, 40 32 Kayes Bay 
Bus Speed | = 99.76 MHz Level? | 4u 256RBytes | 4-way 
Level 3 & MBytes la-way 


Cores | 4 Thresds | 3 


oe = ; J 
CPU-2 wer. 190084 — Tools *] Vabdate | Clase | 
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Now go to this Intel site: https://tinyurl.com/3mc6hwe}j. In 
the section "How to solve the problem", click on "Product 
specifications site". 


How to Check if Intel® Quick Sync Video Feature is Enabled or not in Intel® Processors? 
Veli@oned 

What ort you scemg? 

Eowmrorenert 


ne Quick 


Euamote Sestem Co ratio 


To check if the peecessor supports Qeick Syne Video follow ese stews 


tece tt 


of 


Click on Processors 


0 ° 
Mo Bs | 18) 
; am 


Select the type of processor detected by the CPU-Z program, 
in my case Intel Core 


a 
> 
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It is now necessary to select the generation of the processor. 
If you don't know this information first check this Intel site 
based on the processor code: https://tinyurl.com/t3s5m58w 


How to Find the Generation of Intel” Core™ Processors 


Tith Gen exa 


« Intel ore* ft ' VW be 11 
113! be f ber 11 


10th Gen exa 


19 f 10 
f 1071 10 t 
9th Gen exarr 
9 f f 9 
Bth Gen exarnple 
8 8 
8 “1 & t 
7th Gen 
nt 
mt 7 7 
I t 7 
6th Gen exarmpl 
6 t 6 
Sth Gen exarmple 
5 5 
4th Gen exarr 
4 4 
3rd Gen ex 
3 r3 


Then continue selecting the generation of your processor on 
the Intel site in my case I5 8th generation 


CQ-DATV 97 - July 2021 


Now select the model of your processor from the list; in my 


case Intel Core 15-8265U 


Below in the “Processor Graphics” section it will be indicated 


if your processor supports Quick Sync Video 
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Processor Graphics 


t Jan Max Me ft 
i tr ef 4{ 
sahil . 
a t >OMee 4H 
‘ ” 3 4 
Nax Re OP - intee j $ 4 se 
ve ‘ 
OcenGLl" Support 4 
ntel® Clear Video HD Te roby Yeu 


If YES is indicated but OBS still returns the error "Function 
not supported", in the Intel site indicated above you will find 
suggestions to enable Quick Sync Video. 
https://tinyurl.com/3mc6hwej 


I also suggest to watch this video on Youtube which clearly 
explains how to enable the Quick Sync Encoder: 
https://tinyurl.com/52eyxapz 


More useful information on this OBS forum page: 
https://tinyurl.com/w2usjwm4 


If everything works, you are able to use the hevc_qsv 
(libx265) codec on OBS which allows excellent H265 coding 
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at the same time as very low processor usage 
Bit Rate control. 


and effective 
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OG Generali 


ay Dirette 
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>) Audio 
CJ Video 
Scorciatoie 


>. 4 Avanzate 


Modalté d uscita Avanzate 


Dette  Registrazioni Audio _—Buffer direplay 


Tipo Uscita personalizzata (FFmpeg) 
Tipo di uscita FFmpeg Uscita verso un URL 


Percorso del fle o URL judp://192. 168.2. 1:8282 


Formato del contenitore |mpegts 
Descrizione del formato del contenitore MPEG-TS (MPEG-2 Transport Stream) 
Parametri del muxer (se presenti) i 
Velocita in bit video | 700 Kbps 


Intervallo dei fotogrammi chiave (in fotogrammi) |60 


Riscala l'uscta J | 1280x720 


odec (anche se potenziaimente incompatioal) 


hevc_qsv (ibx265) 


Codifica video 


Parametri di codifica video (se presenti) 


bitrate_lmit=1 


eoata in bit audio [125 Kp 


Tracca audio M1 (12 (13 O14 Os D6 


Codifica audio | aac 


Parametri di codifice audio (se presenti) 


AVAILABLE 
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Written by John Hudson G3RFL 


Touch screens are now becoming a very affordable user 
interface. They look more elegant than push buttons and 
switches. 


Most amateur built equipment using push buttons and 
switches never aspires to etched panels because the cost can 
be prohibitive, so we settle for Letraset or dymo tape for 
legends (other screen-printing systems are available). I have 
to also confess up front to avoiding metal work whenever 
possible, so touch screens are now becoming my interface of 
choice for controlling projects. 


There is inevitably some coding as these screens are best 
suited to micro controlled projects, but I would prefer 
spending time in front of a computer writing code as opposed 
to the alternative option of metal work, where my limited 
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skills of drilling front panels or creating square cut-outs, just 
does not deliver the professional look I originally envisaged 
and sometimes end in a liberal use of Band Aids (for me not 
the project (other sticking plasters are available). 


I also do read other ATV magazines and realise I am not the 
first to tread this path, but in this article, I wanted to not just 
produce a connection diagram and some hex code to control 
it an approach I have been guilty of past articles. Now I am 
feeling more confident with several successes under my belt 
and want to open the door to help others develop projects of 
their own. 


This has always been the driving force behind CQ-DATV 
articles and is why I have been supporting this magazine 
since the very first issue. This is an “how to do it article” 
rather than a “this is how to make it” article and is supported 
by a source code listing that can be used in MAPLX to compile 
the hex used to programme for the PIC. 


This approach a enables it to be customised in order to 
develop projects of your own. Hex code will always be the 
required end product, but unless you have the source code to 
compile it from, it can never be customised. I have based the 
example on the scope trigger unit which appeared in CQ- 
DATV 95. 


I started by buying 6 TFT touch screens (£11.68 each) on 
eBay who could refuse an offer like this. They have appeared 
in many of my projects in CQ-DATV 31 I started an 
explanation of their use. In CQ-DATV 38 I built an aerial 
rotator controlled by again a touch screen and finally the 
scope trigger unit in CQ DATV 95. There are numerous touch 
screens out there using various driver chips. All 6 of my 
bargain screens use the same driver chip the XPT 2046. In 
this article I want explain how I produced my working designs 
and provide a path for others to develop similar projects of 
their own. 
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The code runs in a PIC micro controller which is my weapon 
of choice for tackling anything that requires a micro. There 
are advantages and disadvantages to this approach. You are 
working at machine level which delivers speed and is ideal for 
control. The downside is mathematics. An 8-bit register can 
be rotated to either double of half its value. Bits can be 
individually set to add or subtract say 1,2,4,8 etc if you are 
working in decimal, but it’s a little complex. The code needs 
recompiling in MAPLX after every change and then resultant 
hex needs programming into the PIC to find out if it still 
works and deliver the expected change. This is the downside, 
and perhaps why people use higher level languages, which 
perform slower and require more memory space. 
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I have reproduced the circuit here of the scope trigger unit as 
that is my most recent Touch screen venture. The hex dump 
for the PIC is on the CQ-DATV download site. 


Within my touch screen are two custom chips the XPT2046 
Touch Panel Controller Driver. This is a 4-wire resistive touch 
screen controller that incorporates a 12-bit 125 kHz sampling 
SAR type A/D converter and the LI9486L which is a 262,144- 
color single-chip SoC driver for a-Si TFT liquid crystal display 
with resolution of 320RGBx480 dots, comprising a 960- 
channel source driver, a 480-channel gate driver, 
345,600bytes GRAM for graphic data of 320RGBx480 dots, 
and power supply circuit. 


The ILI9486L supports parallel CPU 8-/9-/16-/18-bit data bus 
interface and 3-/4-line serial peripheral interfaces (SPI). 
There is also ILI9486L which is used with RGB (16-/18-bit) 
data bus for video image display. In this article I will limit 
myself to the XPT 2046. 
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has been touched and also how hard it has been pressed. 
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Figure 4 - The basic operation of the XPT2046 is 
shown in this simplified diagram 


The XPT2046 operates down to 2.2V supply voltage and 
supports digital I/O interface voltage from 1.5V to Vcc in 
order to connect low voltage Up. The XPT2046 can detect the 
pressed screen location by performing two A/D conversions. 
In addition to location, the XPT2046 also measures touch 
screen pressure. On-chip VREF can be utilised for analogue 
auxiliary input, temperature measurement and battery 
monitoring with the ability to measure voltage from OV to 5V. 
The XPT2046 also has an on-chip temperature sensor and is 
available in 16pin QFN thin package(0.75mm in height) and 
has the operating temperature range. of -40°C to +85°C. 


The basic operation of the XPT2046 is shown in the simplified 
diagram. The device features an internal 2.5V reference and 
uses an external clock. Operation is maintained from a single 
supply of 2.7V to 5.25V. The internal reference can be 
overdriven with an external, low-impedance source between 
1V and +VCC. 
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The value of the reference voltage directly sets the input 
range of the converter. The analogue input (X-, Y-, and Z- 
Position coordinates, auxiliary input, battery voltage, and chip 
temperature) to the converter is provided via a multiplexer. A 
unique configuration of low on-resistance touch panel driver 
switches allows an unselected ADC input channel to provide 
power and the accompanying pin to provide ground for an 
external device, such as a touch screen. By maintaining a 
differential input to the converter and a differential reference 
architecture, it is possible to negate the error from each 
touch panel driver switch’s on-resistance (if this is a source of 
error for the particular measurement). 


Basic Operation of the XPT2046 


+2.7V~+5V 


tuf~10uf 


Serial Conversion Clock Scik in fig 3 
Chip Select Cel in fig 3 


Serial Datain mosi in fig3 


Converter Status 
Serial Data Out miso in fig 3 


Pen Interrupt 


50KQ 


Figure 5 


The 6 connections XPT pins 11 to 16 connect to the PIC (fig 
5) and control the display and read the touch screen presses. 
The display can deliver 64,000 colours per pixel. 


I want to concentrate on reading the Key presses which come 


back as serial data and needs decoding in the PIC. This data 
produces an X-Y position on the screen indicating where it 
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Figure 6 - This is the protocol between the XPT 2046 
and this PIC, as you can see there is lot happening 


WO = X Position 0-479 (-1 if no pressure) 
W1 = Y Position 0-319 (-1 if no pressure) 
The Displays are 480 X 320 pixels. 


I am at present polling the busy pin in software and ignoring 
the IRQ, its pulled high so is not active and the busy flag lets 
me know if the touch pad is happy to talk to me. 


I also used different notation on FIG 3 for the CLK, data in, 


data out and chip enable. Fig 5 show the notation I used for 
my scope trigger in red. 
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ees CQ-DATV cee 


The hardware interconnect and the pulse diagram in Fig 6 
provide some degree of how the hardware is functioning and 
should help with any trouble shooting, but you won’t need it 
(famous last words). The source code to drive the Touch 
screen should help you prove the hardware and develop your 
own functions and designs. As always get it working and then 
change it bit by bit so you can always return should you go 
down a wrong road. 


The source code will need re-compiling after each change and 
then the PIC will need re-programming with the resultant hex 
data in order to test changes. There is no short cut around 
this but nevertheless if this helps you develop your own touch 
screen interface running then I have been of some use. 


All of life is a learning curve and they can at times be a little 
discouraging particularly when you are low down on a steep 
part of the curve (we have all been there). 


My thanks to my son Lee for the source code, he always 
takes the difficult parts on board and comes up trumps. Lee 
has provided lots of comments in his source code listing, 
which I hope will help you understand the programme. The 
comments are preceded by (;) they are not part of the 
programme and are purely there to aid human 
understanding. 


Any problems you can always contact me via the CQ-DATV 
editor email and I will be happy to help. 


WELL READ, THE WORLD OVER 
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Written by Jim Andrews KH6HTV 
Reproduced from Boulder Amateur Television Club TV 
Repeater's REPEATER June, 2021 


I recently received an inquiry from Bil, K1ATV, in Mesa, 
Arizona about cable TV. He has Cox Cable in the Phoenix 
area. He wanted to know what system they use? Could it be 
DVB-T? Can it be decoded with our ham DTV gear?, rf 
channels, etc? For specifics on the Phoenix, Cox Cable, I 
referred Bil to the other Arizona ATV hams. 

Because Bil asked these questions, I decided it would be 
informative to other ATV hams to discuss digital CATV. To 
illustrate a typical system, I connected my own cable TV 
signal to my Rigol spectrum analyzer to provide some visuals. 
Here in Boulder, Colorado, we receive our cable service from 
Comcast. 


“30, Ref -30.00 dBm t 


Span 


si 1.500000000 GHz || Full Span 


5000000 GHz 


The "Bible" for all technical questions relating to digital TV is 
a book I found by Walter Fischer, an engineer with Rhode & 
Schwartz in Germany. The book is entitled "Digital Video and 
Audio Broadcasting Technology". It is published by Springer 
and is available in both German and English. For any DATV 
ham who really wants to know the real guts of DTV, I highly 
recommend this book. It covers DVB-S, DVB-T, DVB-C, 
ATSC/8VSB, plus several other systems. 


Here in the USA, the cable companies use a form of DVB-C, 
called ITU-T J83B. The international standard is called J83A. 
For the USA, J83B, the RF channel bandwidth used is 6 MHz. 
The modulation methods used are either 64-QAM or 256- 
QAM. J83B uses a different, complex, scheme of error 
protection (FEC), than J83A. For 64-QAM, the gross data rate 
is 30.34 Mbit/s. For 256-QAM, the gross data rate is 42.88 
Mbits/s. The spectrum is carefully controlled with smooth roll- 
off filters on the channel edges. 


So, lets now look more carefully at what we see in the CATV 
spectrum. 
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This (previous picture) shows the typical spectrum of a single 
TV channel. It is cable channel 62 (453MHz). 10dB/div & 
1MHz/div. Resolution band-width was set to 30kHz. Note: 
there was no signal on Ch 61, but there is another signal 
present on Ch 63. Note the deep notch at the channel edge. 
The channel filter roll-off is thus preventing cross-talk into 
the adjacent channels. The noise floor of the measurement 
was about -109dBm 
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This is what we find at the bottom end of the band 


The frequency sweep is from 0 to 100 MHz. The key thing we 
find here is the "Up-Stream" data flow. This is where we the 
users send our data out to the internet. The region between 5 
and 42 MHz is used for this purpose. While watching this on 
my spectrum analyzer, the spikes seen occurred randomly. 
The cable company uses bi-directional amplifiers to 
accommodate the up-stream vs. the down-stream data flows. 
The cross-over region around 50MHz is thus empty. Above 50 
MHz, we now see appearing starting at 54MHz, Ch 2, 3 & 4. 
There next appears a narrower (1.3MHz) digital signal. 
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I don't know what it is used for. It then appears that the 
cable company leaves the FM broadcast band (88-108MHz) 
empty for fear of RFI. I did find local RFI there from two 
nearby, strong FM broadcast stations. In years past, the cable 
companies included a single carrier at about 110MHz which 
was used by service trucks to locate leaks from the cable 
system. I did not find that, nor any other similar signal to be 
present anymore. 


The region from 110 to 400MHz was totally filled with 6MHz, 

DTV channels. Then again from 450 to 720MHz was again 

filled up with more DTV channels. With one exception. 
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The exception was at 500MHz, where I found a single analog 
TV signal on channel 70 


Here we see the video carrier at 499.25MHz. Also visible is 
the 3.58MHz color sub-carrier and the 4.5MHz sound sub- 
carrier. When I connected an analog TV receiver to the cable 
and tuned it to Ch 70 I found this to be just a black screen 
with no audio. 
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This is the region above 720MHz.Here we find one single DTV 
channel, but then a spectrum totally different from DVB-C. 
This appears to be a very wide, about 90MHz band-width 
digital signal with a bunch of pilot tones. This is for internet 
use. It is the "Down-Link" of data from the internet, plus 
whatever signaling the cable company needs to use. 


It is a new concept for me. When the Comcast service tech 
installed our service when we moved in, he explained that 
they now install a "master" set-top receiver in the living 
room. Then for all other TV sets in the house, they install 
"slave" set-top boxes. The slave in our bedroom is actually a 
much smaller unit than the master. The tech explained that 
the master and slave talk to each other on a frequency above 
1 GHz. Thus, the signal seen here between 1125 and 
1220MHz must be for the master/slave communication. It is 
seen to be two distinct signals of about 50MHz width. 
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This it the last region found on our sweep up to 1.5GHz 


So, back to K1ATV's questions. He asked "Can we use our 
ham DTV gear, such as the Hi-Des receivers to watch cable 
TV?" NO, Bil, sorry --- We are using DVB-T (or some hams 
DVB-S). Not DVB-C, J83B. Plus, Comcast, and probably most 
other cable companies today encrypt (scramble) their 
transmissions. While the TV receivers we buy at Wal-Mart, 
etc. come equipped with a digital cable tuner for both 
broadcast ATSC and cable J83B, they still will not work. I 
tried doing an auto-scan on my Comcast cable with two 
different brand receivers and neither one would receive nor 
decode any of the Comcast channels. Thus they were all 
encrypted. 


I might add a note. The modulators and receivers from Hi- 
Des do come equipped with the capability of encrypting and 
unscrambling their DVB-T transmission. However, we as FCC 
licensed radio amateurs are strictly forbidden by FCC rules 
from encrypting our transmissions. Thus we should never use 
this feature. 
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Another note: Back in 2010, I and several other Boulder 
hams experimented using digital cable TV, J83B, for over the 
air amateur transmissions. We found it quite unsatisfactory. 


MiniTiouner-Express EE 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 
While it sometimes worked, it often did not, even for line-of- — 
sight paths. The issue was multi-path. With much multi-path 


present, the CATV digital receiver simply could not decode 
the signal. 


So by 2014, when we discovered DVB-T and Hi-Des, we Available at DATV-Express.com 
abandoned digital cable, J83B, for DVB-T. We are very happy 
we did so. DVB-T tolerates severe multi-path and we have 
had great success with it. 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 
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(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 
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The Dipole Antenna 


Antenna A-Z 


nical Characteristics 


Spee Prien Characteristies 
Bandwidth 


Omnidirectional 
(Normal to 
Dipole 


10.00% |2.15dBi] = + 73Q Linear 


The dipole antenna is the basis of many different antennas. 
The standard dipole antenna measures 1/2 wavelength total, 
with each side of the dipole maintaining a length of 1/4 of a 
wavelength. Each side of the antenna is fed 180° out of 
phase from the other side of the antenna. 


Length =A/2 « 
Length =A/4 Length =A/4 
Balanced 
Feed 


Dimensions of a traditional dipole antenna 


The standard dipole hasa “doughnut” shaped pattern which is 
linearly polarized along the length of the antenna.The peak 
gain of this antenna is 2dB more than that of an isotropic 
antenna (2dBi). 


In order to obtain this pattern shape a balun shouldbe used 
when feeding this antenna with an unbalanced feed line. 
Often this type of antenna is fed usinga coax attached to a 
balun. If a balun is not used the pattern will “tilt” towards one 
side of the dipole. 


The natural input impedance of a dipole antenna is 73Q, 
which is double that of a monopole antenna. Below is the 
standard input impedance of a thin dipole antenna centered 
at 2.45GHz. 
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Typical \/2 Dipole Impedance Characteristics 


X: 2.45 
Y: 0.4362 


Impedance [£2] 


2 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 
Frequency [GHz] 


Typical impedance of a thin dipole antenna 


A general rule is the thickness of the dipole antenna 
determines the bandwidth of the antenna. For a very thin 
antenna the bandwidth will usually be around 5% and as the 
thickness increases bandwidths above 20% are obtainable. 
For a standard dipole the thickness should be much much 
less than the length of the antenna. The bandwidth changes 
because as the dipole increases in width the slope of the 
imaginary impedance decreases. 


The 502 bandwidth this 2.45GHz thin dipole antenna is 
shown below. Slightly more bandwidth is obtainable when a 
73Q coax is used, this is why TV coax cable is designed to 
have an impedance of 75Q. 
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Typical \/2 Dipole Reflection Coefficient [S11] 


Reflection Coefficient [S11] 


| a —s =e =e ann 


4 
2 #2 Die 2.3 2.4 2.5 2.6 2.7 2.8 2.9 
Frequency [GHz] 


Typical Thin Dipole Reflection Coefficient 


General Facts: 
e Length of A/2 


e Omni directional pattern normal to the antenna 
e Linear Polarization 
e 2.15dBi Gain 


e Impedance 732 (can be fed with 50Q with a decrease in 
bandwidth) 


e Balun is needed to avoid pattern degridation 


Design Guidelines: 
e Decrease dipole length to increase the resonant frequency 


Source: /https://tinyurl.com/y6hk4mvp 
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“Smalband” ATV (SATV) 


Written by Rick Peterson, WA6NUT 
Reproduced from Boulder Amateur Television Club TV 
Repeater'’s REPEATER April, 2021 


Introduction 


This article describes “Smalband” ATV (SATV), an ATV mode 
popular in the Netherlands. In Dutch, “Smalband” means 
“narrow-band” (“Schmalband” in German). Although this 
technique has been applied to PAL and SECAM analog ATV in 
Europe, it can also be used with NTSC analog ATV. 


What is SATV? 


SATV was first suggested by Heinz-Guenter Venhaus, 
DC6MR, in a 1972 article in TV-Amateur, the publication of 
AGAF, the German ATV club. DC6MR proposed using a 1 MHz 
low pass filter between the video source and ATV transmitter, 
reducing the bandwidth of the ATV signal from about 10 MHz 
to 2 MHz. The narrow band signal lacks color and the FM 
sound subcarrier, but a voice signal can be added by FM 
modulation of the video carrier [1]. 


Interestingly, the Aptron Labs AX-10B ATV transmitter allows 
the operator to select either the usual 4.5 MHz FM sound 
subcarrier or FM voice modulation of the video carrier. 
Alternatively, voice communication can accompany the SATV 
image signal by means of a 2-meter FM link. 


Why SATV? 


SATV has been popular in Europe, especially in the 70 cm 
band, since that band is only 10 MHz wide. A single 10 MHz 
wide double sideband AM analog ATV signal would occupy 
the entire band! So SATV allows the band to be shared with 
other users. 
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In the U.S., the 70 cm band is wider, but really not wide 
enough for ATV signals with 10 MHz bandwidth, especially in 
populated areas. So the considerate ATV'er will transmit with 
bandwidths of 2 MHz or less, using SATV or digital TV (or at 
least transmit analog TV with suppression of the lower 
sideband). 


Implementing SATV 
Implementations of SATV are found in the BATC publication 


CQ-TV in articles by GGCHK, G8MNY and PA3CRX [2, 3 , 4] 
and on PE1ITR's website [5]. 


L3 ES 7 L9 
18uH 27uH 22uH 18uH 


C4 Cé C8 
ES 2nF Ss SnF = nF 
PELITR, 735 Ohm, 1 MHz Low Pass Filter 


The author constructed the 1 MHz low pass video filter 
described by PA3CRX and PE1ITR. Above is the schematic 
diagram for the filter. 


The author's filter is identical to their filter, except that the 27 
WH inductor (L5) is replaced by separate 4.7 WH (L5A) and 22 
WH (L5B) inductors in series (the separate inductors have 
higher resonant frequencies than available 27 WH inductors). 


Fig. 1 shows the author's filter. 
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Figure 1: The assembled 1 MHz lowpass video filter 
(housed in a Hammond 1590B enclosure) 


Parts List for SATV Filter 
All components available from Newark Electronics 
Ref Desig Value Newark # Ref Desig Value Newark # 


L3 LO 18uH 63K2928 C4 2200pF 81K0666 

L4 3.3UH 63K2936 C6 1500pF 81kK0849 

L5A* 4.7UH 63K2943 C8 1800pF 81K0858 

L5B* L7 22uH 63K2932 Note -- C4 C6 & C8 are silver micas 
L6 10uH 42AH0135 

L8 8.2UH 86K8305 


Note -- L5A and L5B are connected in series to form L5 = 27 UH 


A video camera NTSC signal was applied to the filter, with its 
output monitored with a tinySA® spectrum analyzer. The 
spectrum, shown in Figure 2, provides an approximate 
indication of the filter's performance: - 3 dB cutoff = 1 MHz 
(approx) & Stop band attenuation = - 50 dB (approx) 

This is the same as measured by PA3CRX and PE1ITR. 


Figure 3 shows the received 439.25 MHz TV image before and 
after adding the low pass filter. The transmitter is an Aptron 
Labs AX-10B. 
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“WAGNUT 
The receiver is a Sony Bravia receiver tuned to cable channel ts 
60 and connected to an antenna. It shows how the filter 1, SATY 
removes color and reduces resolution. 
The voice signal from the Aptron transmitter, produced by FM | 439.25 Wiz 
modulation of the video carrier, was monitored on the ' ; 
author's B-Tech UV-25X2 VHF/UHF transceiver tuned to Ssaa5 Vest, Coos 
439.240 MHz. 


The -10 kHz offset is probably due to the varactor circuit used 
for FM modulation of the Aptron's crystal oscillator. Audio 
quality was good. 


The SATV signal is compatible with any analog TV receiver. 
However, improved signal-to-noise reception is possible using 
receivers with lower bandwidth. 
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Dongle-type SDR receivers offer lower bandwidth suitable for 
receiving SATV. In his CQ-TV article, PA3CRX describes using 
an RTL-SDR dongle receiver with SDRSharp software to 
receive SATV. He used the PAL/SECAM/NTSC TV plugin, part 
of the “Community Plugin Package” released in 2019. 


References: 


1. VHF Managers Handbook, 2016, IARU Region 1. A = —————— 
description of SATV is found on p.119. beginning something else. 


John a 


2. King, R., GBCHK “Video Filter for 70 Cm,” CQ-TV, No. 153, 
February 1991, p. 20 


3. Stockley, J., GBMNY “Narrow Video TX Filter,” CQ-TV, No. 
166, May 1994, pp. 79-80 


4. van den Berg, C., PASCRX “Reduced bandwidth analogue 
ATV, the easy (lazy?) way,” CQ-TV, No. 269, Autumn 2020, 
pp. 38-41 


(available only to BATC 
members) 
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5. Hardenberg, R., PELITR. web page. Use Goggle Translate For all the missing 
for a version in English. As ces of, Te 2AWISIOI 
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Written by Mike Stevens G7GTN 


If we go back to July 1983, a testcard generator circuit was 
published in a magazine called Radio & Electronics World, 
shortened to R&EW. The design by Colin Edwards generated a 
625 line monochrome television signal using standard TTL 
devices. The required testcard display is stored in a 2732 
EPROM. This also contains the video sync map. 


Various solutions were proposed to turn the original output 
into RGB to allow an external video encoder to be attached. 
Two such designs were presented in the BATC publication CQ- 
TV edition 139 which you may wish to reference. 


The Worthing & District Video Repeater Group produced an 
add-on EPROM board allowing up to 8 individual chips to used 
and selected between. 


Designing the required Test cards would be very tedious and 
possibly error prone until the appearance of Cropedit a DOS 
based application written by Brian GW6BWxX. This allowed a 
click and select type interface including the ability to redefine 
unused characters to build new custom elements to build up 
the desired result. The application can still be run using 
DOSBOX if you have the requirement to design your own 
cards. 


I wanted to create a series of custom printed circuit boards to 
create my own card based video system. The obvious inter 
connect is a DIN41612 allowing a wire wrapped backplane 
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type system to be easily employed. I have five cards already 
designed which will be featured. For cost reasons I selected a 
board size of (100X100mm) since these are all being 
manufactured by commercial suppliers instead of any home 
etching ideas. 
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A card design in Cropedit by Brian GW6BWX 
Layout Design Software 


Having tried several design packages I felt that Diptrace was 
a good fit for what I was trying to achieve, from circuit 
diagram to final PCB layout ready for manufacture. As 
designs start to become more dense VS the space available 
then moving to a four layer design became an obvious step. 
That of course allows more flexibility for routing by utilising 
two internal layers to be dedicated to power only (in this case 
+5V and Ground) Without a reasonably serious investment to 
gain extra pins and more importantly additional layers it 
became time to look at other design software options. 
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Kicad Design Suite 


This is a freeware package available for all major operating 


systems and had all the facilities I was looking for to scale up 
some designs. As with all packages the first step is to layout 
your schematic and check this for errors using the Electrical 
Rules Check function (known as ERC for short) next you 
would generate a NET connection file that describes how the 
parts are interconnected. Then we can select the actual 
physical footprint for all the parts we are going to use in the 
actual layout stage. This allows flexible customisation 
between for example through hole and surface mount parts if 
so required. 


Layout 


Having done some basic parts placement several issues 
became apparent, one of which I created and the other is a 
slightly stranger issue. I thought that using an external Auto 
routing application called FreeRouting might assist with some 
mundane layout. It lost the concept of having different layers 
(internal) and created what might be called a total mess. 


Even if some power traces did not collide the actual outcome 
was not usable at all. The next problem is far stranger in that 
the Ground has been totally lost and is now combined with 
the +5V connection. The way to resolve this I believe is to 
create a simple test project and examine the NET file that is 
generated to discover the differences specifically on the 
power connections. 


Continued next page... 
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(libparts 
(libpart (lib 74xx) (part 74LS157) 

(description "Quad 2 to 1 line Multiplexer") 

(docs http://www.ti.com/lit/gpn/sn74LS157) 

(footprints 
(fp DIP?16*)) 

(fields 
(field (name Reference) U) 
(field (name Value) 74LS157)) 

(pins 
(pin (num 1) (name S) (type input)) 
(pin (num 2) (name I@a) (type input)) 
(pin (num 3) (name Ila) (type input)) 
(pin (num 4) (name Za) (type output)) 
(pin (num 5) (name I@b) (type input)) 
(pin (num 6) (name I1b) (type input)) 
(pin (num 7) (name Zb) (type output)) 
(pin (num 8) (name GND) (type power_in)) 
(pin (num 9) (name Zc) (type output)) 
(pin (num 1@) (name Ii1c) (type input)) 
(pin (num 11) (name I@c) (type input)) 
(pin (num 12) (name Zd) (type output)) 
(pin (num 13) (name Iid) (type input)) 
(pin (num 14) (name I@d) (type input)) 
(pin (num 15) (name E) (type input)) 
(pin (num 16) (name VCC) (type power_in)))) 


= 
o 
S 
o 
1 
t 


oGoon]: 


° 


Back to fully manual routing - VIAS are free to help me Part of the generated NET File for further investigation 


https://www.kicad.org/ ia | 
— 


Also available to read on ISSUU 
https://issuu.com/cq-datv/docs 


https://freerouting.org/freerouting/using-with-kicad 


https://diptrace.com/ 


https://batc. org.uk/cq-tv/cq-tv-archive/ 


https://en. wikipedia. org/wiki/Eurocard 
CQ-DATV 97 - July 2021 Page 28 


ecm 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 


off day for submissions/corrections/alterations is 5 days 
before the day of publication. 
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Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 
Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 


= fia 


« Followed all over the world 
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Editorial 


Welcome to issue 98 of our electronic ATV magazine. 
First the good news. 


Peter VK3BFG is planning an ATV QSO party on Friday 27th 
and Saturday the 28th of August. These are a lot of fun and if 
you don't join in, they are worth just watching. 

VK3RTV is now officially a DATV high-definition ATV repeater 
sporting DVB-S2 or standard definition DVB-S if you prefer it. 
All video links are done via HDMI except the Media Box. 


The Netherlands has removed the minimum age for Amateur 
Licenses. The minimum age limit for a Novice license was 
previously 12. 


The Broadcast Engineering Conservation Group (BECG) is 
now the proud owner of P5. This is a mobile generator that 
went into service in1953. It was retired in 1987 and yes it will 
need some restoration. 


Now the bad news. 


The Swiss authorities have decided to charge ATV operators 
£55 for special license required to use QO100. There is a lot 
of hard work gone into QO100 none of it from the Swiss 
authorities 


John G3RFL has sent off the NOV to cancel GB3FY, it's 

been off the air for the last 2 years since a fire at its site, it's 
the right thing to do as the callsign can then be reused, but 
all the same a sad day in Lancashire 


Moving swiftly to the magazine content:- 


In Voyager Catchup Trevor has been answering emails after 
the last issue, this is a catch all to the questions. 
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In between Voyager questions Trevor has been looking at 
touch screen control. John G3RFL started the ball rolling in 
the last issue and Trevor has joined in with part one using an 
ESP32 micro as an alternative to the PIC used in the last 
issue. This should make the code a little more friendly to 
develop and customise, fingers crossed. 


Jim Andrews KH6HTV has the story of the first BATVC 
microwave ATV event organised by Don NOYE, this took place 
on Thursday 17th June. Participating along with Don were 
Bill, ABOMY, Chris, KOCJG, and Jim, KH6HTV. Bill was anxious 
to try out his new home-brew transverter which he designed 
and built over the past winter. 


CaribouLite is an affordable, open-source dual-channel SDR 
(Software Defined Radio) platform and Raspberry Pi 
extension (HAT). Not something we normally cover in CQ- 
DATV, but it's hard to pass on something as interesting as 
this. With CaribouLite, your Raspberry Pi computer becomes 
a self-contained dual-channel radio Tx/Rx spanning a wide 
frequency spectrum up to 6 GHz. 


Jenny List has the story of the last few remaining NTSC 
transmitters in the USA, which now finally came off air, 
marking the end of over seven decades of continuous 525- 
line American analogue TV broadcasts. 


Jim KH6ATV explains the Boulder ATV group scheme of 
loaning ATV equipment out to prospective hams who express 
an interest in getting into ATV. Brilliant idea Jim. 


Finally, in 'From the Vault’ we start looking back at the 
ground-breaking video modulation of a Y.I.G. John pioneered 
this and used it used for the ATV repeater GB3FY. This had 
never been done before or since and with the loss of the NOV 
we thought this should be in this issue's From the Vault. 

With that lets hope you all enjoy CQ-DATV 98 

CQ-DATV Production Team 
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News and World Round-up 


Save The Date - DATV QSO Party 2021 


Planning is underway for the annual DATV QSO Party and 
again it will be a global event! 


Peter VK3BFG let VK7WI news know planning is underway for 
the annual Party that will be held Friday 27th August and 
Saturday 28th August, Eastern Australian Time. 


Friday night will be a VK occasion with stations working 
through local repeaters as a priority to maximize the use of 
amateur radio. 


Saturday here ( will be Friday evening in the US) as usual we 
will start with stations more to the east and work our way 
over to the west coast. 


Saturday evening here it is possible to work into the UK. 


There will be Anchors who will be co-ordinating the various 
areas around VK, the US and the UK. 


Zoom will be used as the Internet Backbone between 
countries and then put out on the various ATV networks 
around the world. 


Source: WIA NEWS BROADCAST July 4 2021 
https://tinyurl.com/ahpwvzb3 


Swiss radio amateurs face fee to use QO-100 


The Swiss communications regulator OFCOM charges £55 
(CHF 70) to issue radio amateurs with special permits to use 
the QO-100 amateur satellite transponders. 


A post on the USKA website indicates OFCOM wishes to 
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protect license-exempt users in 2.4 GHz and OFCOM reserves 
the right to withdraw the special permit if there are problems. 


The special permit entitles the holder to use a transmitter 
with a maximum output of 100 W PEP for a satellite uplink in 
2400-2410 MHz. As part of their application radio amateurs 
must submit the following information: 


Call sign and license number 

Location (place name, address) 

CH coordinates (new coordinates, e.g. 2,600,000 / 
1,200,000, not Google degrees!) 

Antenna gain (dBi) 

Antenna height above ground (m) 

Direction of the antenna (°) 

Elevation of the antenna (°) 

e-mail address 

Telephone number at which the surgeon can be reached while 
the system is in operation 


Switzerland's national amateur radio society USKA 
https://tinyurl.com/IARU- Switzerland 


Minimum Age Novice and Full License in The 
Netherlands abolished 


Today is an important day regarding youth and amateur radio 
in The Netherlands. To gain more young active radio hams, it 
is a must that this age group actually has the ability to obtain 
an amateur radio license. Until today, the minimum age for a 
novice license was 12 years and for a full license 14 years. It 
has been published that the minimum age for both licenses 
will be abolished. 


This all started a few years ago by the local VERON section of 
Breda, which made a proposal for the yearly general 
assembly of VERON. In this event in 2018 the proposal got 
accepted by the local departments. 


Page 3 


VERON continued with this proposal and collaborated 
successfully with the national regulator (Agentschap 
Telecom), which lead to this great change. 


This example is also showing that it’s actual possible to make 
changes, volunteers are important in all levels to take 
amateur radio to the next step. 


Source: 


FYLDE COAST A 
FARMER PARRS FLEETWOOD 


It is with great sadness that today I sent off the NOV to 
cancel our ATV repeater license GB3FY. Can I thank everyone 
who helped with the construction and installation of this ATV 
repeater. The project started 8 years ago and was serialised 
in CQ-DATV (An ATV Repeater for Lancashire), starting in the 
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very first issue. We looked at the choices and options at 
every stage and from the outset took the pioneering 
approach with a YIG transmitter (Yttrium Iron Garnet), I 
don’t think anybody has modulated one of the devices with 
video before or indeed since, GB3FY was the first. It ran for 6 
years and turned Cleveleys into the hub of an ATV hot spot 
with many of us seeing each other on ATV, something that 
due to geography of our respective locations was not possible 
via simplex and definitely not on 10GHz. 


If you did not follow the story their was a fire at the site 
(Farmers Parrs Heritage Museum, which is a charity for 
children with AUTISM). This was nothing to do with GB3FY 
which escaped relatively unharmed, but it was decided in 
conjunction with the owner to remove the repeater. It ran for 
six years and is now just gathering dust in my shack, so by 
sending off the NOV I am releasing the callsign should 
anyone anywhere else want to use it. 


I know this happened for GB3ET which used to stand for 
Emley Moor Television, and it now lives again as an Digital 
ATV repeater. The callsigns of silent keys are never reused 
except under exceptional circumstances for obvious reasons, 
it is a different case for repeaters and I hope GB3FY will one 
day will undergo the same Reincarnation and appear 
somewhere else sending out its call and ATV pictures. 


Its with a sad heart I make this decision but ATV does not 
drive me as it one did and I will perhaps revisit CW on top 
band where this journey started for me over 50 years ago. 
Thanks for all the support from the team here in Lancashire 
and CQ-DATV for running the story. 


(The construction of the repeater was covered in CQ-DATV 
issue 8 - ED) 


John G3RFL 
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DATV repeater, VK3RTV now on air 
VK3RTV-1 WIA News reports DATV 
Radio amateur Victoria, 
' VK3RTV, began high- 
definition television 
transmissions on Thursday, 
July 15, 2021 with a two- 
i channel multiplexed 
4 meee COWnward link using DVB-T2 
vf . Se protocol. We think this is a 
= a first in Australia. System 
fe Mo otint! ndenong ™ mounting links are on 1246, 
Z sos” 1255 and 1278 MHz using 
either high definition DVB-S2 
or standard definition DVB-S. All video links are done via 
HDMI except the Media Box which generates local codes and 
information. This one will soon be converted to HD. DVB-T2 is 
a second generation protocol with many improvements over 
DVB-T. Stations report increased reception ease and a 
station, VK3GMZ, accesses and receives the system via the 
knife blade diffraction on Dandenong Mountain. High quality 
images are seen that can be viewed on bigger televisions. 
Fine print is read easily. 


The two multiplexed channels, VK3RTV1 and VKRTV2 are also 
broadcast via the British Amateur Television Club. As this is a 
new protocol for Australia, only DVB-T2 compatible decoders 
can be used to receive VK3RTV. The conversion was funded 
by members of the Melbourne Amateur Television Group. The 
annual DATV QSO party is scheduled for Friday, August 27th 
and Saturday, August 28th and can now include additional 
repeaters in the US. 


The principle is that DATV stations transmit to their local 
repeater and a local anchor transmit the signal 
internationally. More details about this event will follow in 
later streams. 
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Welcome to Television, Digital Amateur Television 
VK3RTV, Author : Jim Linton - VK3PC 


MY FIRST Deere 
COMPUTER 3 
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Written by Trevor Brown G8CIJS 


In CQ-DATV 96 we covered the story that hum had being 
reportedly been detected in outer space by Voyager 1, the 
space craft launched back in 1977. This was not really an ATV 
story but pictures from space using cameras we all 
understand coupled to microwave communications of images 
is the stuff our hobby is built of and is something we cannot 
ignore. 


It’s always good to read what others can do given a budget 
well beyond ATV circles. We did receive some emails at the 
CQ-DATV production office (yes, it’s a virtual office) but it 
sounds better if we just call it the production office. 
Unfortunately, none of us has a direct line to NASA so we can 
only produce information available to you all via the internet. 


Voyager” 


Voyager 1 is now 22 billion Km away from earth and about to 
run out of power, probably within this decade. The cameras 
have been switched off so we will never again see pictures 
from either of these craft. This power rationing is necessary 
to keep other experiments running. It would appear that even 
though its plutonium power supply boasting an 88-year half- 
life (perhaps estimates may have be revised) but 44 years on 
a single charge is something most smart phone users would 
die for, but being Plutonium based they probably would. 
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Pale blue dot explained 


The 'pale blue dot’ (circled in previous picture) is probably 
the most famous image and is actually a picture of earth and 
now the title of a Carl Sagan book. The software on the craft 
has been removed to free up memory space and the 
equipment used back at earth for recovering the pictures has 
been dismantled. I think this really drives home that we will 
never see pictures from either of the two cameras on either 
craft again. 


The "family portrait’ 


Voyager 1 took its famous picture back in 1990 often referred 
to as "Solar System Family Portrait”. Voyager 2 also sent back 
thousands of images and became the first space craft to 
observe Neptune. 


The transmission bandwidth has been reduced and I cannot 
find any current figures but given the 1977 technology it’s 
probably another reason to turn off the cameras as it will be 
so limited that there would be little chance of sending an 
SSTV image via the link, which is a 22.4-watt transmitter, 
something to think about when you set up a microwave link 
and hope for a DX record. 


Whatever happens on either craft they will carry on their 
journey just we will lose contact with them, the current 
estimate for Voyager 1 will be around 2025 Plutonium power 
supplies are probably not what they once were. 
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Saturns rings 


Will anyone get to play the Golden Record carried on Voyager 
1 and 2. The discs have 155 images, some natural sounds 
such as surf and winds, spoken greetings from Earth-people 
in fifty-five languages along with printed messages from 
President Carter and U.N. Secretary General Waldheim. We 
may never know. 


We hope this answers any questions from our overloaded in 
in-tray although we do answer all emails, unless you know 
otherwise. 


https://tinyurl.com/hu9hbp2u 


All Images: Courtesy NASA / JPL-Caltech 
Page 7 


} 
WA 


CQ-DATV 98 - August 2021 


Page 8 


Touchscreen Control using ANNEX BASIC 


Written by Trevor Brown G8CIJS 


In CQ-DATV 97 John G3RFL investigated touch screens and 
together with his son Lee produced some PIC source code to 
drive one of these displays. They can be found on e-bay 
costing less than £12. This opened a door into this 
technology, I am always on the lookout for open doors and to 
explore where they lead to. 


Following in John’s footsteps, I started investigating these 
screens which communicate via a Serial Peripheral Interface 
(SPI). This is an interface bus commonly used to send data 
between microcontrollers and small peripherals such as shift 
registers, sensors, and SD cards. It uses a clock and two 
separate data lines for send and receive, along with a chip 
select line to choose the device that the master wishes to 
communicate with, making it a 4-wire interface. 
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SPI 
Master 


Basic SPI Interface 
e Clock (SPI CLK, SCLK) 
e Chip select (CS) 
e Master out, slave in (MOSI) 
e Master in, slave out (MISO) 


The device that generates the clock signal is called the 
master. Data transmitted between the master and a slave is 
synchronised to the clock, again generated by the master. SPI 
devices support much higher clock frequencies compared to 
12C interfaces. The downside is the increased number of 
connections. This at first glance is 2 more than 12C, the data 
bus is not bidirectional, so we have a send data and a receive 
data connection, called MOSI and MISO. There is also a chip 
select and this is another downside. In 12C you send the 
address information along the data bus and the addressed 
device responds. SPI requires a separate CS for every device. 
The two data and the clock connections can be daisy chained 
across numerous devices in a 12C fashion, but if you have a 
lot of devices then you start to use up the micros I/O with 
separate chip selects. 


At this point in time, I only envisaged one touch screen. SPI 


is necessary to support the faster data speeds and be able to 
interface to this more demanding technology. 
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Multiple device connections via SPI 


I also wanted to take the technology to the next level and 
introduce the concept of soft keys. PC users are familiar with 
the F keys and different programs assign the F keys with 
different functions, but they rarely change the assigned 
functions within a programme. Touch screens can bring so 
much more to soft keys in that they can have their functions 
and legends changed in response to software commands. An 
example is a touch screen where a function called aerial 
rotator is one of the 
options. 


If you press the aerial 
rotator part of the 
screen the display 
would be cleared, and 
you would be 
presented with the 
rotator control screen 
and the touch screen 
would be 
reprogrammed to 
control the rotator 
functions. 
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This could display the aerial 
heading, perhaps even a 
graphic representation of the 
current beam heading, 
providing the screen 
resolution will allow it. There 
would now be touch screen 
controls to rotate the aerial 
both clockwise and anti- 
clockwise along with pre-set 
screen buttons for frequently 
worked stations. A short push 
could bring the beam to one of 
these pre-set headings anda 
long push would reprogramme 
the function to the current 
setting of the beam. A home key would take you back to the 
main menu ready for the next operation. 


Another screen selection could be the robot camera from the 
Grass Valley article in CQ-DATV 91. Here we would be 
presented with tilt up and down keys, pan left and right keys, 
a speed selector and again some pre-sets that could be long 
push reprogrammed. Exit would take us back to the home 
screen. This enables the software to interact with the user in 
a level beyond the standard F keys we are currently familiar 
with. 


This would require developing a lot of PIC code and each 
source code change requiring a hex compilation of the code 
followed by a reprogramme of the PIC in order to test the 
software. 


Would it be possible to put something together that would 
require less instructions and be more friendly to test? John’s 
3.5” screen uses the XPT 2046 controller. There are smaller 
screens using the ILI 9341. The largest being 2.8”. The 


resolution of the display is 320 x 240 pixels with 65K colours. 
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Flow Chart of how to control the devices in the shack 
from the Touch Screen 


I think it might be a compromise too far, I prefer John’s 
larger screen as I have big fingers and hate typing on iPhone 
screens, but the smaller screens come with a stylus and the 
prices start at just under £7, if you are happy to wait for a 
delivery from China. The prices jump to just under £15 fora 
UK supplier. Sounds like there is a good business to be had in 
being the UK reservoir for Chinese products. 


I also like the idea of using a ready built micro controller, as 
my home etching days are long gone, and I am happier with 
working in a higher-level language as the instructions will be 
more powerful and fewer will be required, particularly if I am 
going to expand into soft keys. The code could be added as 
separate call routines as screens are added. 


The screens use the faster SPI interface for a reason (speed) 
and high-level languages will run slower than John’s machine 
level code. Could I run one of these smaller screens from an 
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_ MISO - GPIO12 O— 


ESP8266 and programme it in Annex BASIC? It worked for 
the Grass Valley project, and I still have some Micro’s in my 
spares box and a little understanding of the code gained after 
this previous project. Looking in the ANNEX BASIC help file 
there are application notes and source code for a smaller 
screen using the ILI 9341. The resolution of the display is 
320 x 240 pixels with 65K colours, which is similar to John’s 
but lower in resolution. 


‘wosi-ceiors 9} + + — 
_ SCK-GPIO14 © 


GRINS. O- 


INaaYOSHONOL 


_—_espazs 
ESP 8266 connections, from the ANNEX BASIC Help 


There is also an interconnect in the larger faster ESP32. 


+3.3V 


LCD DISPLAY 
320 x 240 px 
WITH 


TOUCHSCREEN 


ESP32 connections from the ANNEX BASIC help file 
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John’s 3.5"displays are now £16 but look a lot smarter and 
might be worth splashing the cash on, the displays are 
available on eBay. 


The resolution of the larger displays is 480 x 320 pixels with 
65K colours, based on chipset ILI9486. The interface is SPI 
plus some extra control connections. The larger display might 
be a better option compared to the small screens using the 
ILI9341 as the higher resolution enables the creation of 
better GUI (Graphics User Interface) pages with an improved 
touchscreen interaction. These displays have a connector 
adapter for the Raspberry Pi but can easily be used with the 
ESP modules. They are built on the Waveshare design and 
use a 16-bit serial interface based on the 74HC04, 74HC4040 
and 2 x 74HC4094 logic chips. 


The trap door starts to open when you consider all these 
touch screen choices, the micro also needs to be 
communicating with the kit it is controlling. 


This could be via an I2C bus from the same ESP micro 
passing commands along to several PCF 8574 devices on a 
one per device basis. We can then have 8 pins to toggle for 
each unit, but we could have more than one PCF 8574 should 
the target unit require it. I think we should start with the 
ESP32 processor as per the diagram. 


I have not used one but too much speed is never a problem, 
and it would be good to get my feet wet on this improved 
processor. The source code using ANNEX BASIC is 
considerably shorter than the PIC code and has the 
advantage of just save and run to test each step. When I 
develop software there are always lots of steps, I am of the 
creep up on problems in small bites school of thought, 
perhaps that’s small bytes, but I am getting better! John 
programmed at machine level so the code will run faster than 
the higher-level text files of Annex BASIC, but the processors 
have different speeds. 
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I ordered an ESP 32 and started to explore it in conjunction 
with ANNEX BASIC, after the GVG project I felt reasonably 
confident. The first stage is to download the new ANNEX zip 
file, unzip it and run the ANNEX tool kit which produces a 
screen that looks like this. 


Annex + Annex32 + AnnexCAM Toolkit by CiccioCB V1.22 official (c) 2021 _- 


Serial Flasher File Manager OTA Backup /Restore Config UDP  HtmlConverter Syntax Highlight IP Scan Change Log Copyright HELP 


Serial Flasher 
Firmware Versions Available 
Annex Wifi 1.43 
Annex32 Wifi 1.43 CAN BLE 
AnnexCAM DET Wifi 1.43 


Read device info, including Flash Size and MAC address. 
5 Update Firmware only, leaving existing user data intact. 
8 First-time Firmware plus New Data (old data will be lost). 
i Erase Firmware plus Data. 
All the above use the device in Flashing Mode. so if the device is not capable 
Log Flashing Procedure Forum § Annex Web Site 


Saving fatfs image to A 
C:/Users/video/Annex_Package_full_1.43 (1)/annex32- 


data .img’ 

Saving 1048576 bytes to file 

Image complete 

esptool py v2.6 

Serial port COM4 

Connecting... 

Traceback (most recent call last): 
File “esptool py", line 2959, in <module> 
File “esptool.py". line 2952, in _main 
File “esptool py", line 2653, in main 
File “esptool py", line 460, in connect 


(J Advanced Options 


File “esptool py", line 440, in _connect_attempt 

File “esptool.py", line 379, in sync 

File “esptool py", line 322, in command 

File “esptool py", line 285, in write 

File "site-packages serial \serialwin32 py", line 323, in write 
4MB v| |COM4 ~| 1115200 v serial.serialutil_ Serial Timeout Exception: Write timeout 

Failed to execute script esptool 


Serial Monitor Clear Log 


The latest ANNEX Tool Kit Control Panel, note the 
flashing procedure link for help instructions. It shows 
the old control panel in the example 


Select the serial monitor, click the comport and press the 
right button on the last row. It will warn you its about to wipe 
all the data, but as you have not stored any this won’t be a 
problem. 


The next pop-up screen asks for your Wi-Fi details password 
and router IP. I won’t show the screen then I won’t find you 
outside my house using my Wi-Fi. The program flashing 
should follow. When this flashing is complete it will display 
the IP address of the module in the serial monitor. 
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I had a problem with several error messages. This is down to 
the UART chip. All my previous micros used a CH340, the 
new ESP32 module has a CP1202 UART, and this requires 
additional drivers under Windows 10 (other operating 
systems my not require this, I don’t know). 


The writing on the chip is too small for my eyes, but the chips 
are different shapes. Opening device manager in Windows 
should indicate the missing driver and they are free on the 
internet, just use a Silicon Labs site, other sites add junk mail 
to sell you driver update software. I fell for that one, but they 
are now deleted, and I am not getting ads for things I don’t 
want. 


If you then open your browser and put the IP number in the 
search bar, mine was 192.168.0.95 you should see the editor 
and you can type in a program to test the system.Give it a 
name, followed by save and run. It should print CQ-DATV 5 
times in the left-hand display. 


In the next issue I will connect up a Touch screen and start 
adding some simple expandable code to control it. 
https://tinyurl.com/vfkpchu8 - Annex Basic for ESP32 


https://tinyurl.com/3fjpk6ért - Annex Basic Forum 


https://tinyurl.com/bbea9u9n - Annex Basic Download 
(The password for the zip file is annex ) 
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ANNEX BASIC Editor control panel 


‘ Simple BASIC test programme 
fora=1to5 

wlog “CQ-DATV MAGAZINE” * other magazines are available 
next a 


end 
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1st Microwave Outing of 2021 Don selected two excellent sites with only 8.9 km (5.5 miles) 
separation. Don and Chris set up on Legionaire's Hill on the 


Written by Jim Andrews KH6HTV east side of Boulder, off of Arapahoe Ave. Bill and Jim set up 
Reprinted from Boulder Amateur Television Club TV on Flagstaff mountain at Panorama Point on the west side of 
Repeater's REPEATER June, 2021 Boulder. The above photo is the view from KH6HTV's dish 

antenna on Flagstaff looking at Legionaire's Hill. The red 
Don NOYE organized our first BATVC microwave event of arrow tip is on NOYE & KOCJG's location. 


2021 for Thursday, June 17th. This one was with Hi-Def, 
digital TV (DVB-T) on the 5 cm band. Participating along with 
Don were Bill ABOMY, Chris KOCJG, and Jim KH6HTV. This 
was Chris's first taste of playing with ham microwaves. He 
used one of Don's home-brew transverters. Bill was anxious 
to try out his new home-brew transverter which he designed 
and built over the past winter. 


a IC cm Saini 
Our previous 5.8GHz outing was last September and 8.9 km RF Path for our 5.7 GHz, DVB-T signals 
documented in our ATV newsletter issue #58. On that outing 
we were shooting for some long distance records. We thus We operated on 5.678 GHz which is below the un-licensed 
went to several remote locations. Our 2020 distance record Wi-Fi band. We were using DVB-T modulation with 6 MHz 
was 51km (# 32 miles). This time, because it was the first band-width. Most of us were using the L-Com model 
time for Chris and Bill wanted to test out a totally new rig, HG5822EG, BBQ grill dish antenna with 23dBi gain. 
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It is seen in the above photo. We used horizontal polarization. 
We used the BCARES 146.76 MHz, 2m, FM voice repeater for 
our intercom coordination. 


Don's & Chris's 5GHz Transverters were built by Don and the 
key component was a cross-over, transfer coax relay which 
allowed Don to use a single mixer and amplifier for both 
receive and transmit. For technical details on Don's rig, see 
past issue #56. Jim's Transverter has been discussed in 
several previous issues of this newsletter. See issues # 37, 
56 & 57. We hope to have a report soon from Bill on the 
design and construction of his new 5G Transverter. 


We were able to successfully exchange two way contacts 
across the 8.9km path. Don and Chris's signals were the 
weakest and occasionally suffered freeze framing. Don and 
Chris were both able to copy quite well Bill and Jim's stronger 
signals. Our DVB-T receivers all include DVR (i.e. Digital 
Video Recorder) capability. Both Chris and Jim had memory 
cards in their receivers and were able to record portions of 
the received signals. A collection of photos from the recorded 
videos and still camera shots from the outing are included on 
the following pages. 


I forgot to mention, we again had an un-invited guest. Dr. 
Murphy made his appearance. This time he attacked Chris's 
Canon camcorder. Chris and Don wasted a lot of time trying 
to de-bug the issue. The conclusion was the HDMI output 
failed on Chris's camcorder. The other issue we are constantly 
battling when out in the open -- too bright sunlight. Our 
cameras work ok in the bright sun, but we have one heck of a 
time seeing our video monitors. Even putting them deep 
inside a cardboard carton, it is still difficult. Also, I found the 
bright sun over-whelmed the IR input on my HV-120 receiver. 
It was extremely difficult to get it to respond to the remote 
control commands. 
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Don made absolute signal strength measurements of Bill and 
Jim's signals. He was using a Hi-Des HV-110 as his IF 
receiver, which has a very accurate S meter. For Bill, ABOMY, 
he reported from the On Screen Display (OSD) -66dBm and 
15dB s/n. For Jim, KH6HTV, he reported -45dBm and 23dB 
s/n (i.e. perfect for QPSK). Don later reported that his 
transverter gain was 17dB and his antenna coax loss was 
-3.5dB. Thus the signal strength of Jim's signal at the 
antenna input to his transverter was -62dBm. 


Using the known system parameters, a Radio Mobile rf path 
prediction was run. The KH6HTV system parameters were: 
transmitter power = +23dBm, both antenna gains = +23dBi, 
transmit coax loss = 0.4dB, receive coax loss = -3.5dB 


Radio Mobile predicted -65.3dBm. However, Radio Mobile 
includes several fudge factors above the Free Space Loss of 
126.7dB. It included Obstruction Loss of -3.86db, Forest Loss 
of 0.0dB, Urban Loss of 1.0dB, and Statistical Loss of 6.61dB 
for a total path loss of 130.4dB, or a net difference of 3.7dB 
over free space. If we take this away from the predicted 
-65.3dBm, we end up with the free space prediction of 
-61.6dBm. This result is quite amazing in that Don measured 
-62dBm, essentially the same. Plus the resolution on the Hi- 
Des S meter is only to the nearest 1dB. Thus on this 
particular path we were experiencing true free space 
propagation. Plus, we had almost a 40dB margin. Jim, 
KH6HTV, Boulder, Colorado 


The first six photos (starting next page) were taken by still 


camera and the next six photos were screen grabs off of 
video received and DVR recorded. 
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Above: Bill's 5.8GHz Transverter & Antenna 


Below: Inside view of Bill's Transverter 


~< 
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Images on KH6HTV's monitor: KOCJG's QSL 
& NOYE ID card. . note some break-up 
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Above: Bill, ABOMY's rig & SUV 
Below: and Bill's Hero Brag Card 
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Oia 17JUN 21 DVB-T 5. 
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OS CE AT eR y - 


KH6HTV ===> NOYE & 


KOCG 
FLAGSTAFF MTN. LEGIONAIRE’s HILL 
5.678 GHz, DVB-T, 8.9km 
17 June 2021, Boulder, CO 
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Written by Richard Harris & Jeffrey Borinsky 


What do you do at a television outside broadcast (OB) when 
you're miles from the nearest mains supply? Or you have 
mains but nowhere near enough current for the heavy 
demands of an OB? The answer is a mobile generator. 

From the start of BBC TV OBs in 1937, the BBC bought and 
operated a number of Power Vans. This continued until the 
1980s when it became easy to hire mobile generators. This 
article is the story of P5; the BBC used this Power Van for 
over 35 years, the longest service life of any OB vehicle in 
the UK. 


The Broadcast Engineering Conservation Group (BECG) is 
now the proud owner of P5. We plan to restore it to its former 
glory. It’s about the same age as our Vivat OB truck. P5 will 
be able to provide power for Vivat; the two vehicles will look 
great together. 


CQ-DATV 98 - August 2021 


| 0. AC 0598492 | 
1 


Vehicle Registration Document V5 


Rev. Oct. 92 


0 BRITISH BROADCASTING | Regereton [NGF 728 Zzeectonle ysis 
TRANSPORT, GROUP | Please quote the Registration Mark 
in all corresponde: 
PARK WESTERN “ 
41/64 KENDAL AVE Taxation Class 
LONDON Make 
EU SEOR PS eo ie 70924 il Model/Type 


The person named above is recorded as keeping the vehicle 

described opposite. THE REGISTERED KEEPER IS NOT 

NECESSARILY THE LEGAL OWNER. Colouris) 

This document is issued by the Driver and Vehicle Licensing 

Agency on behalf of the Secretary of State for Transport. Type of Fust 

Police officers and certain officers of the Department of VIN/Chassis/Frame No. 

Transport may require you to produce it for inspection at any 

reasonable time. : 

YOU ARE REQUIRED BY LAW TO NOTIFY CHANGES TO 
,____ ANY OF THE DETAILS PRINTED ON THIS DOCUMENT AS 
SOON AS THEY OCCUR. (Failure to do so may result in 
prosecution and a possible fine of £1,000.) The notes Date of Registration 
overleaf and below explain what to do. For further information 
please ask at a post office or Vehicle Registration Office for 


3282A037%%* 36 
883280 : 


The chassis was made in 1952 and went into BBC service in 
1953 with registration number NGF 728. P5 was built on the 
popular Bedford ML chassis which was used for many 
purposes from 1939 until the early 1950s. 

We know that P5 stayed in service until at least 1987, 
lovingly maintained by the BBC’s Manchester workshops. 

It’s a curious hybrid. The vehicle itself has a 6 cylinder petrol 
engine but the generator is driven by a Perkins 6 cylinder 
diesel. We think the maximum power output is 27kVA single 
phase, which is over 110A at 240V. 
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FORMER BBC OUTSIDE BROADCAST VEHICLE, 6CYL PERKINS T6 BLOCK 
COMPLETE WITH DIESEL GENERATOR 


[BI E|C|G) 
How did we buy it? 


CVA Auctions contacted us because they had seen an article 
about the BECG’s trucks in Commercial Motor magazine. By 
coincidence P5 was advertised in the same issue. 


Because of Covid restrictions we couldn’t see P5 until we 
collected it after purchase. A regular customer of CVA bought 
the vehicle on our behalf which was very convenient. The 
trustees managed to scrape together enough money at short 
notice. 


P5 is not currently driveable. Then engine works well but 
there’s no petrol tank! Sam, our regular driver, arranged 
transport to a dry store not far from our base near Lincoln. 


Next steps 


There is a lot to find out about P5. Where has it been since 
1987? What happened to the roof rigging rails and when? 
Why have the front access doors been panelled over? What is 
the condition of the generator — it looks complete, but that’s 
all we know. 


We've tried to contact the last owner but without success. 
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Can’t drive P5 very far without a petrol tank! 


This spring we hope to transport P5 to our local HGV 
mechanical workshop. In addition to the new fuel tank and a 
general service, the brakes will need a thorough overhaul to 
make P5 safe to drive. 


The bodywork needs extensive attention at a specialist 
bodyshop. This will certainly include fitting new rigging rails 
(visible in the 1987 photo), investigation of the front doors 
and repair or replacement of the front wings. Then it will 
need repainting. We plan to do the signwriting in original 
1950s BBC style; it’s currently a 1970s version. 


The generator’s Perkins diesel engine is known to be tough 
and reliable but will certainly need a service. The generator 
itself is quite sophisticated. 
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It has a magnetic amplifier stabiliser which controls both 
frequency and voltage to close tolerances. We don’t yet know 
if the 50Hz output can be synchronised to TV field rate. 

An unusual Bedford ML 


You may think you've seen P5 before at a vintage vehicle 
rally. A somewhat similar Austin truck, P4, has been restored 
by others as a mobile home. 

P5 will be restored as a unique working example of a BBC 
Power Van. To do this we need funds, by donation or 
sponsorship. 


We plan to use P5 to power our historic OB vehicles when on 
display. 


Further reading 
BBC Power Generators by Richard Harris: 


https://becg.org.uk/2020/11/12/bbc-power-generators- 
article/ 


Broadcast Engineering Conservation Group 


We are a small association of experienced and motivated 
professionals dedicated to the survival and interpretation of 
television history. We have come together to put elements 
that individuals have collected into the BECG. Whilst we are 
currently privately funded, this has not been a bar to 
achieving many successes in this field. 
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re 
We have many cameras, monitors, video tape recorders and 
all the less visible paraphernalia that are needed to make TV 
programmes. The biggest and most visible parts of our 
equipment are several outside broadcast trucks. 
Promoting and demonstrating vintage television is the main 
purpose of the group. 


The authors are both founding trustees of the BECG. 

The BEGG is a registered Charitable Incorporated 
Organisation (CIO), number 1189469. The BECG is financed 
entirely by the founders and by private donations. If you 
would like to learn more about us, or help us in any way 
please email: contactus@becg.org.uk 


More information on the trucks, their equipment and other 
BECG activities can be found at: https://becg.tv 

Much of the BECG’s equipment is available to hire for film and 
TV production. 
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CaribouLite 


A fully open source dual-channel SDR Raspberry Pi HAT 
with up to 6 GHz tunable range 


CaribouLite is an affordable, open source dual-channel SDR 
(Software Defined Radio) platform and Raspberry Pi 
extension (HAT). With CaribouLite, your Raspberry Pi 


computer becomes a self-contained dual-channel radio Tx/Rx Capability & Range 

spanning a wide tunable frequency spectrum (up to 6 GHz, 

see below). CaribouLite gives two Tx/Rx SDR channels: (1) 30-6000 MHz, 
and (2) Sub-1GHz. The 4MSPS I/Q samples (both Tx and Rx) 

It is easy to control, modify and program CaribouLite through are transmitted over the RPI’s secondary memory interface, 

a Raspberry Pi computer, using the IceStorm FPGA toolchain where CaribouLite acts as a high throughput memory 

and our fully open source code and documentation, all peripheral. 

contained in our repository tree and linked at the bottom of 

this page. CaribouLite has an internal accurate RF clock source (TCXO @ 
+/-0.5 ppm), low noise Rx capabilities (NF < 4 dB under 3 

CaribouLite is built for makers, hackers, educators and GHz) and high Tx power (up to 18 dBm). It also has a fully 

researchers and is designed to complement the current SDR controllable read / write 8-bit expansion port (PMOD) to 

ecosystem as a high-quality, affordable, standalone SDR support advanced features such as direction finding, 

building block for the Raspberry Pi computer. synchronization, and more. 
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On the software side, Raspberry Pi’s high-level APIs like 
Soapy / GNU Radio, etc. are fully supported, through which 
the HAT’s complete feature-set can be accessed. 


Fully Open Source to Support Your Projects 


As a fully open source SDR, users can reprogram, modify and 
improve CaribouLite’s capabilities for their own custom use. 
To support such an ecosystem, we will provide the 
community with the fullest documentation and source code 
for the project possible, including the required toolchains and 
programming guidelines. We are also excited to hear your 
ideas, and support them fully. 


Closer to campaign launch, we are planning to provide our 
own library of usages, such as: 


e A wide range spectrum analyzer 
eSignal / protocol generator 

e Analog / Digital (DAB+) radio receiver 
e ADS-B receiver 

..and more! 
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Useful Linux Software 


The software side contains a Linux driver that recognizes the 
stacked CaribouLite boards and configures them. SDR APIs 
and applications, such as GNU Radio, are accessed as if they 
were connected through the USB port. The Linux driver gives 
access not only to the "SDR" part of CaribouLite, but also the 
IEEE-802.15.4 PHY built-in core implemented within the 
AT86RF215-ZU (Microchip’s modem). With the IEEE-802.15.4 
PHY radio channels, communication nodes such as 
Zigbee(Pro), Thread, and others will be implemented without 
the need for any further SDR programming/design. 


Features & Specifications 


Block Diagram: 


FLASH / 4 Mba 


RPI HAT EEPROM 


GPIOs 


RESET 
ete. 
+ 


sm oP sf 4 L 
SMI FPGA/FLASH MODEM MIXER cae apie CONNECTORS 
+ PA 1. VOLTAGE REGS. 
Vv 
| DIGITAL PARTS 
+ I 


RASPBERRY Pi 40-PW HEADER RF / MIXED PARTS 


Power: 

CaribouLite is powered by the Raspberry Pi’s 5 V rail from the 
40-pin header. That gets converted to 3.3 V, which is then 
filtered and down-converted again (using an LDO) to the 2.8 
V RF voltage source and the 1.2 V FGPA voltage source. The 
LDO outputs are filtered and distributed to the consumer ICs. 
This power micro-architecture is used to minimize power 
waste and heat dissipation, and provides decent RF filtering 
and region isolation using the LDOs and filters. 
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Connectors: 7. PMOD connector for FPGA expansion 


e RPI - 40-pin header connection with 40-pin Raspberry Pi 8. Raspberry Pi configurable EEPROM (following Raspberry Pi 
boards. HAT specifications) 

e PMOD - a header (unpopulated as default) containing 8-bit 9. RF front-end - switches, amplifiers, and filters 

of FPGA signals, 2-pin GND, and 2-pin VCC. This is a 2.8 V 10. Reset switch a 
logic connector. Maximal draw current from the power rail is 11. User custom switch a RPT AT EEPROM recommguranion 
150 MA. (write-enable) switch 


; ; 12. Wide band SMA connector 
e RF 6GHz - a widely tunable RF ANT connector supporting 13. Sub 1-GHz SMA connector 


30-6000 MHz Tx and Rx. 


e RF S1G - a sub-1 GHz RF ANT connector supporting 389.5- Open Source Documentation 
510 MHz and 779-1020 MHz Tx and Rx. 
CaribouLite is extensively documented on GitHub 
Buttons: https://github.com/cariboulabs/cariboulite 
e USER / PROG: (marked USER) - a dual purpose button used _ including schematics, pcb layout and firmware/software. 
mainly for user-programmable functionality or to enable 


access to the HAT EEPROM Larger image of the block diagram and board layout:- 
https://www.crowdsupply.com/img/64f0/cariboulite-block- 
Board Layout diagram.png 
TOP 
0 > a °@ O°. im: AP gs” FOr Bo) https://www.crowdsupply.com/img/0637/cariboulite-board- 
: on ‘ =f layout.png 


ize om: iii | 
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Bottom 

1. Rasperry Pi 40-pin connector 

2. Modem - AT86RF215 

3. TCXO - 0.5 ppm @ 26 MHz 

4. FPGA - iCE40LP 

5. Frequency mixer with integrated synthesizer - Qorvo 
RFFC5072 

6. External reference clock connector (may be used to 
achieve coherence between many CaribouLite units) 


Top 
CQ-DATV 98 - August 2021 Page 25 


End Of An Era: NTSC Finally Goes Dark In 


America 


by Jenny List July 14, 2021 


A significant event in the history 
of technology happened 
yesterday, and it passed so 

Ss an on quietly that we almost missed it. 
pein th The last few remaining NTSC 

sj ences yg transmitters in the USA finally 
came off air, marking the end of 
over seven decades of continuous 
, “ : ml 525-line American analogue TV 
proses: We'\ ve npaeuieuaiy reported on the output of these 
channels, largely the so-called “FrankenFM” stations left over 
after the 2009 digital switch-over whose sound carrier lay at 
the bottom of the FM dial as radio stations, and noted their 
impending demise. We've even reported on some of the 
intricacies of the NTSC system, but we’ve never taken a look 
at what will replace these last few FrankenFM stations. 


If you are an American you may have heard of ATSC 3.0, 
perhaps by its marketing name of NextGen TV. Just like the 
DVB-T2 standard found in other parts of the world, it’s an 
upgrade to digital TV standards to allow for more recent 
video compression technologies and higher definition 
broadcasts. It has an interesting backwards compatibility 
feature absent in previous ATSC versions; there is the option 
of narrowing the digital bandwidth from 6 MHz to 5.5 MHz, 
and transmitting an analogue FM subcarrier where the old 
NTSC sound carrier on the same channel would have sat. 
Thus the FrankenFM stations have the option of upgrading to 
ATSC 3.0 and transmitting a digital channel package 
alongside their existing FM radio station. It’s reported that 
this switch-over is happening, with one example given in the 
Twitter thread linked above. (See original source - Ed) 
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The inexorable march of technology has thus given better 
quality TV alongside the retention of the FrankenFMs. We 
have to admit to being sorry to see the passing of analogue 
TV, it was an intricate and fascinating system that provided a 
testbed for plenty of experimentation back in the day. 
Perhaps as we see it slip over the horizon it’s worth pondering 
whether its digital replacement will also become an 
anachronism in an age of on-demand streaming TV, after all 
it shouldn’t have escaped most people’s attention that in 
2021 the good TV content no longer comes to your screen via 
an antenna socket. Meanwhile we'll keep our CRTs running, 
just in case we ever want to relive a 1980s night in with a 
VHS tape of Back To The Future. 


Header image: Mysid, Public domain. 
Source: /https://tinyurl.com/kwykusxu 
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BATVC - ATV Loaner Equipment 


Written by Jim Andrews, KH6HTV 
Reproduced from Boulder Amateur Television Club TV 
Repeater's REPEATER May, 2021 


The Boulder ATV group has an assortment of ATV equipment 
to loan out to prospective hams who express an interest in 
getting into ATV. The first step for an interested ham is to 
borrow one of our digital ATV receivers. The purpose is to 
prove to themselves and us that they can actually receive the 
DVB-T signals from our Boulder ATV repeater at their QTH. If 
they are successful in receiving signals, then we are willing to 
loan them a TV camera and TV transmitter. The loans are not 
permanent., but for a short term. If the prospective ATV ham 
then decides to really jump into ATV, we expect him/her to 
then purchase their own ATV gear. The following is a list of 
the equipment available for loan: 
1. DVB-T, digital TV set-top box receivers. Requires a 70cm 
antenna and a video monitor. The monitor can either be high- 
definition with an HDMI input, or older analog TV with RCA 
composite video plus audio inputs. (note: items 2 - 6 
comprise a complete 70cm digital ATV transmitter) 
2. DVB-T modulator -- Hi-Des model HV-320E. includes 
AC/DC wall wart power supply. 
3. 70cm, 6 Watt (rms), RF Linear Power Amplifier, KH6HTV 
prototype. 
4, 13.8Vdc Power Supply -- Samlex model DC1212, to power 
the amplifier. 
5. Hi-Def (1080P) Camcorder --- Canon model VIXIA HF-R80, 
has HDMI A/V output 
6. Camera Tripod (note: items 7-8 comprise a complete 70cm 
analog ATV transmitter ) 
7. 70cm, 10 Watt (pep), NTSC, VUSB-TV, analog ATV 
transmitter -- built by KORZ 
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8. TV camera, older JVC model GX-N7 --- includes set of 
assorted C mount lenses & extension cable. It gets it's DC 
power from the KORZ transmitter. 


9. 70cm Base Station Antenna -- Diamond X-50 (2m/70cm) 
10. Antenna Tripod Mount 
11. Coax Cable -- 35 ft. of RG-8 


Pass the word around. We are always looking for new ATVers 
to join in the fun. If you have ham radio friends who might be 
interested in trying out ATV and are interested in borrowing 
any of the above items, have them contact Jim, KH6HTV. 
kh6htv@arrl.net 


KORZ, 70cm, Vestigial Upper Side-Band, TV Transmitter 


One of the pieces of TV equipment in our club's inventory for 
temporary loan to prospective ATVers is a fine, 70cm analog 
TV transmitter. This transmitter was built by Bill, KORZ, in the 
early 90s. 
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Bill donated it to our group to be used as a "loaner". Joe, The low level RF output from the exciter board was then 


ADOI, has been using it successfully to put a really fine, P5, amplified by a Toshiba SAU-4, RF brick amplifier module. The 
NTSC analog signal into our WOBTV repeater. Joe recently output from the SAU-4 was a 15 Watt (PEP), full, double side- 
returned it to our equipment pool to be loaned out to band, AM-TV signal with a bandwidth well in excess of 12 
someone else. MHz. To eliminate the lower sideband and convert the signal 
\f lie | > alll = 7 7 7 to a commercial standard, 6 MHz, TV channel bandwidth, 
| VUSB-TV signal, Bill included in his transmitter a pair of inter- 


digital, band-pass, channel filters. These filters were made by 
Spectrum International. SI was the dominant supplier of such 
filters in the 1990s. Bill's original transmitter operated on 
channels 57 & 58 (421.25 & 427.25 MHz). The RF output 
from the transmitter after the channel filters is 10 Watts 
(PEP). 


U 45:35:51 2021-05-16 ~<+ (Local ] 


Status ag Ref 39.65 dBm Att 2008 : Marker1 439.25 MHz 39.17 dBm 
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*e° Center Freq 4: Hz ; ; ; ; Span 20.000 MHz 
( VBW 100.00 kHz SWT = 30.000 
This photo shows the high quality construction technique Bill Spectrum of KORZ, 10 Watt, ATV Transmitter. Top 
used in building this transmitter. Bill used a PC Electronics reference line is +40dBm (10 Watts). 10dB/div & 
model TXA5-70A exciter board along with a model FMA5-F, 2MHz/div. Test signal was NTSC color bars 


4.5 MHz sound sub-carrier board. 
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Bill also included a quality RF coaxial relay to switch the 
antenna between transmit and receive. There is an F 
connector on the rear panel to attach the transmitter to a 
separate analog TV receiver. Bill also included coax relays to 
switch in the appropriate Ch 57 or 58 (now 60), SI band-pass 
filter. 


The transmitter was designed for multiple A/V inputs. 
Standard composite video & line level audio with RCA 
connectors are found on the front and rear panels. It was 
also wired with a special A/V connector to use with an old JVC 
color TV camera which Bill also donated to our group. 
Adjustable audio and video level controls are provided on the 
front panel. The transmitter also included a Video IDer from 
Elktronixs. The IDer has a custom burned EPROM with a 
selection of four different test patterns with the call sign 
KORZ. The IDer would ID the transmitter automatically every 
10 minutes. The transmitter is totally self contained as it also 
includes a built-in, hefty, 12 Volt linear power supply for 
operation from 120Vac mains. The nice 17" x 4.5" x 19" 
cabinet weighs in at a hefty 36 pounds. 


Our Boulder ATV repeater accepts 70cm, analog, NTSC, 
VUSB-TV signals as one of it's three possible inputs. It is on 
Channel 60 (439.25). The other inputs are digital, 6 MHz, 
DVB-T on 441 & 1243 MHz. To work on our repeater, Bill's 
transmitter needed to be modified. Jim, KH6HTV, found a 
surplus crystal for 439.25 MHz. It was installed in the 
transmitter and the transmitter was retuned to optimize 
performance on Ch 60. Don, NOYE, modified the Ch 58, SI, 
BPF to work on Channel 60. This involved shortening the 
resonator rods to 6.45" length and retuning the filter. 

a 


y 
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MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre F6DZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 
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(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 
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From the vault - YIG FM transmitter for 


23 CMS 


Written by 
(Edited version of the article from CQ-DATV 8) 


It seems a long time since I designed GB3FY the 10GHz FM 
ATV repeater located in Fleetwood. I used a different 
approach to the transmitter, by using a YIG, let me explain. 


Yttrium Iron Garnet or YIG for short 


These small balls are about 10 to 30 thou in diameter. It’s 
sliced from the grown garnet and then diced and tumbled to 
produce the finished ball. The value of the raw material on 
the open market is several million dollars per pound, don’t 
worry you don’t have to buy the whole pound, garnet balls 
are available on eBay at affordable prices as part of 
functioning surplus telecom equipment. These small self- 
contained devices can be powered up and modulated with 
video either analogue of digital or provide the bases for a 
transmitter. 


YIG's are nothing new they have been around quite a few 
years and are they are used in expensive high end test 
equipment. What has changed is they are now appearing on 
eBay at prices affordable by amateurs. This because they are 
extremely stable, and now that GB3FY has been operating for 
2 years using one as a video transmitter. I can also report 
that they are reliable and ideal for FM ATV. 


They question I have been asking myself is are they suitable 
for other ATV bands in particular 23 cms, sometimes the only 
way to find out is to power one up and see. 


The key to controlling and modulating these devices is via a 
magnetic field. 
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There is magic number to set the frequency of a YIG and this 
is 2.8 MHz per gauss of an applied magnetic field. So, if a 
1000 gauss field were applied to the YIG it will oscillate at 
2.8GHz, similarly 2000 Gauss would move the frequency to 
5.6GHz. 


However, the STELLEX devices I used in GB3FY have built in 
magnets, so they just cover a small frequency range. My 
STELLEX 6755 728 covers 9.5 to 10.43GHz, and without any 
power being applied to the coil it runs at 9.985GHz. 


The control coils (yes there are two) can add or subtract from 
the frequency. The main coil is about 15 ohms and creates a 
lot of frequency change per m/A of applied current. The 
smaller FM modulation coil is about is 1 ohm and has an 
inductance of 2UH. Driving this inductor was the first 
problem, not too difficult up to 500 KHz, but above that 
frequency we need some sort of EQ or current drive, to 
compensate for the inductance. So far, I am still in a learning 
curve, but I have managed without any serious equipment to 
create a watchable modulation system good enough for ATV. 


For my 23cms I used an Avantek YIG again purchased form 
eBay, in common with the Stellex unit it has two coils one 
that can add or subtract from the frequency. This coil is about 
15 ohms and creates a lot of frequency change per m/A of 
applied current. 


The smaller coil is for FM modulation and is about is 1 ohm 
and has an inductance of 2uH. Driving this inductor was the 
first problem, not too difficult up to 500 KHz, but above that 
frequency we need some sort of EQ or current drive, to 
compensate for the inductance. So far, I am still in a learning 
curve, but I have managed without any serious equipment to 
create a watchable modulation system good enough for ATV 


Fig 1 shows the circuit design that I have developed to 
evaluate the unit. 
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poor spectral energy in the FM side bands, which reduces in 
power as the modulation frequency increases. All the FM ATV 
receivers have as standard CCIR De emphasis, so there are 


ds POYNATRON no options, it must be part of the modulator. 
; YIG 230m EXCITER 
i“ ISSUE 1 Being me, I added a rather fetching box just to finish the unit 


off and keep sticky fingers out of my work. 
Both coils are driven with by IRF520 FETS which are in turn 
driven from one half of a CA3240 op amp (not too dissimilar 
to my original 10GHz design). The PIC is programmed with a 
look up table to match the displayed frequency to a given 
voltage that will adjust the YIG via the main coil to match. 
The PIC driven display is via and I2C interface to a 16x2 LCD 
display. I did include VR2 for calibration purposes so that is 
the YIG was replaced the look up table would not need to be 
re written, but the stability and ability to change the YIG with 
little adjustment shows testament to the stability and 
interchangeably of these units. 


The smaller modulation coils are driven in a similar manner, 
but here we limit the current to 200m/A just in case you have 
a fault to protect the coil. The modulation of this coil requires 
CCIR 405 Pre emphasis in, in order to compensate for the 
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External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 


Page 32 


Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 
Want to be notified when issues of CQ-DATV are published? 


Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


a 
CQ-DATV is published on the last day of the month. The cut- ae mal 


off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


PREPARE. YOURSELF: 


Join our mailing list. 


LA ee r al 1 ie ; 
THE END IS COMING 


Terese bicer ri 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 
liability for loss or damage resulting from readers K 

choosing to apply this content to theirs or others « Followed all over the world 


computers and equipment. 
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Editorial 


Welcome to CQ-DATV issue 99. We have now been producing 
this magazine every month for 8 years. This is a green 
publication, produced in electronic format only. We provide 
three formats of e-book and one version of PDF for every 
issue. We also have in the library an electronic index which 
allows a search for all the articles by description and author, 
also the omnibus PDF, which is every issue in one single file. 
These are both updated after each publication is published. 


In the 8 years of our magazine there have been in excess of 
half a million downloads, which makes us the most widely 
read ATV publication. This is no mean feat for the small 
production team who are now all eight years older than when 
we launched this publication! This is taking its toll and this is 
the penultimate issue! CQ-DATV 100 will be published next 
month and then we are going to rest this work. We have 
proved the demand is there and we have brought the ATV 
community closer together and proved that the support of a 
monthly magazine, freely available to everyone, is of 
immense value. The magazine works and we would love to 
see it continue but alas, we are and have been for some 
time, desperately in need of people to create, produce, 
contribute and proof read. We had hoped that others would 
join, but this has not happened. 


The concept of an electronic only magazine was an idea from 
Ian our editor in chief, but in order for it to continue we 
needed more people to take on all the tasks so we could 
rotate the workload and we are sad to say this has not 
happened. The Facebook site will continue, the library will be 
maintained for at least another 12 months and possibly 
longer. It’s a cost that has come out of Ian’s personal pocket. 
The mailing list is still intact and should something emerge in 
the future you will be contacted via this list or our Facebook, 
so please join either or both now. 
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In this issue we have all the latest up-to-date news for you 
and also updates on our contributors continuing projects: - 


Following on from Jim Andrews article 'What is in the Cable 
TV Spectrum?’ in CQ-DATV 97, we have been contacted by a 
Director of Engineering working in the CATV industry. He has 
enlarged on Jim’s article and introduce some data that 
although has been previously published, was never 
reproduced in one place until now. 


TFT Touch screen project. Trevor is now the proud owner of 
an ESP32s, and now has it running on an ILI9846 TFT touch 
screen. This is this second part of the article which started in 
CQ-DATV 98. Trevor’s ESP 32 is a 38-pin device. There are 
also 30 pin devices around. 


Trevor will be covering interfacing the TFT to the 38-pin 
version in this issue and the 30-pin version in CQ-DATV 100 
as it is still work in progress. This article includes the code for 
a Splash screen written by Fernando Perez. The code is also 
in the e-book version of CQ-DATV and can be cut and pasted 
into the Annex editor. The PDF version has thrown up a few 
errors that the error handler will flag. The problem line just 
needs retyping into the editor and the software will run. t’s 
just a PDF thing and beyond our control as they say. 


SSTV from the International Space Station. Disappointment 
instantly turned to excitement for Chris Grund, KOCJG when 
he managed to capture SSTV images from the ISS. Yes, there 
were problems of patterning which he reduced by unplugging 
lots of kit in the shack. The RX a Yaesu FT991A set to FM 
mode, with a 16kHz bandwidth, fed by a Diamond X50 
vertical antenna on the roof and a Windows 7 PC running 
MMSSTV software. We have the full story and the pictures in 
this issue. 


Microwave Ocean Ducting of 5 & 10 GHz, Hi-Def, Digital TV 
287 km across the Sea of Japan (178 miles). 
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On July 22nd and 23rd Fumio Sekizaki JAORUZ using 
10.2GHz ISDBT method FHDATV succeeded in communication 
of 287km. This ducting took place across the Sea of Japan. 


Two Way DATV Translator. WAOTQG's project to relay his 
DVBT signal from out of the Rocky Mountains and into the 
Boulder ATV repeater, WOBTV is now a reality. Steve lives on 
Sugar Loaf mountain and he is totally shielded from WOBTV 
by Flagstaff and Green mountains. So, Steve's solution was 
to design and build a 2 way, crossband, translator. Chris 
Grund, KOCJG has the full story. 


From the vault - Simple Video Pattern Generator. In the CQ- 

DATV library there are a number of TV handbooks. These are 
a little dated now as they were written back in the 80’s. But 

then this is the vault. 


On Page 22 of the Introduction to Amateur Television is a 
very simple video pattern generator using the ZNA 234 IC. 
This chip is still available and does not cost the earth. Mike 
G7GTN has continued his PCB design work and included a 
PCB for this chequerboard design created by Richard Carden. 
The PCB will again be half Eurocard design with a DIN 41612 
edge connector. There is a lot of work going into this range of 
PCB modules, the half Eurocard format will keep the cost 
down and so far this has been funded out of Mikes own 
pocket. The prototype boards are starting to fall through Mike 
letterbox and he is busy populating and testing the designs. 


Mike assures us that when CQ-DATV stops, the work will 
continue and that we will find a way to contact everyone once 
they are tested and available. So please join our Facebook 
and our mailing list. 


CQ-DATV Production team 
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News and World Round-up 


DATV repeater, VK3RTV now on the air 


WIA News report that Amateur Radio Victoria's DATV 
Repeater, VK3RTV commenced high definition television 
transmissions on Thursday 15th July with a two channel 
multi-plexed downlink using the DVB-T2 protocol. 

It is believed that this is a first in Australia. 


The system uplinks are on 1246, 1255 and 1278 MHz. using 
either high definition DVB-S2 or standard definition DVB-S. 
All video trunking is via HDMI with the exception of the 
Media Box which generates the local callsigns and 
information. This will be converted to a HD version on the 
near future. 


DVB-T2 is a second generation protocol with many 
enhancements over DVB-T. Stations are reporting increased 
ease of reception and one station, VK3GMZ is accessing and 
receiving the system via knife edge diffraction over Mount 
Dandenong. Very high quality pictures are being seen which 
can be viewed on larger television sets. Small print is easily 
read. 


The two multiplexed channels, VK3RTV1 and VKRTV2 are 
also streamed via the British Amateur Television Club. 

As this is a new protocol to Australia only Set Top Boxes 
which are DVB-T2 enabled can be used to receive VK3RTV. 
The conversion was funded by members of the Melbourne 
Amateur Television Group. 


The annual DATV QSO Party is scheduled for Friday 27th 
August and Saturday 28th August which may now include 
additional Repeaters in the USA. The principle is that DATV 
Stations transmit to their local Repeaters and a local Anchor 
ports the signal internationally. More details of this event will 
follow in subsequent broadcasts. 
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Source: / 
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RetroTechUK is the new name and image for the 
National Vintage Communications Fair, (NVCF) 

¥ established in 1992. 

> Since then, the event has evolved and outgrown 
BVWS Member its previous title! 


Held every May, at the Warwickshire Event Centre in the 
heart of the country near to Royal Leamington Spa, you'll find 
over 220 stalls of dealers, clubs and private sellers offering 
vintage items, including radio, televisions, hi-fi and audio, 
records (LP’s, 45’s, 78’s), gramophones, telephones, 
communications equipment, spares, early video games, early 
computing, small appliances, indeed anything techy from the 
early 20th century right up to the millennium and beyond. 
And all stalls are indoors! 


A new date for the event is the 26th September. 
Full details can be found here | 


Unlike some club events, this one is open to ALL and not just 
BVWS members! 


Please note: articles in this magazine are provided 
with absolutely no warranty whatsoever; neither the 
contributors nor CQ-DATV accept any responsibility or 


liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 
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Following on from Jim Andrews article 'What is in the Cable 
TV Spectrum?’ in CQ-DATV 97, we have received the 
following interesting comment from an ‘insider’. 


Hello Jim, 

First I would like to say I enjoy reading your articles and the 
work you are doing for Digital TV in the amateur community. 
I am a Director of Engineering in the CATV industry. 

My comments are meant to be educational and are about 
your article "What is the Cable TV Spectrum" and are my 
own, not those of my employer. Though any comments below 
are general knowledge that can be found in industry forums 
and specifications. 


Digital CATV in the US was initially rolled out in roughly the 
1994-1995time frame. There were two competing systems - 
the DigiCable system by General Instrument and a system by 
the then Scientific Atlanta (I don’t recall their trade name for 
the system). At the time these systems were somewhat 
closed, i.e., they did not interoperate. You either bought a GI 
system or an S/A system. Over time as the industry grew one 
could buy different parts of the system from various 
manufacturers and they would all interoperate. 


Eventually the GI system got the largest market share, and it 
is the basis of the system in use in the USA today. As I am 
sure you know with digital television, the source coding 
(video/audio encoding e.g., MPEG 2/4) and the channel 
coding (the FEC and modulation) are separate. So, any “type 
of data”, not just video could be placed in a QAM signal. The 
specs I will mention below all pertain to the channel coding. 
There are two bodies who have specifications for the system. 
The ITU (International Telecommunications Union) and the 
SCTE (Society of Cable Telecommunications Engineers), The 
overall ITU spec is labelled J.83 and has 3 subparts: J.83A 
which is essentially DVB-C, J.83B which is the US system 
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Example of DOCSIS 3.1 Cable 
Plant 


5 MHL eteumsinn 89 MHz 104 MHz 550 MHz GH, “akawee etn 
Henao a cinemttuandeiee Sod igueatacann nial z 1.8GHz 


Example of how a DOCSIS 3.1 Cable plan MIGHT be 
laid out 


developed by General Instrument and J.83C the Japanese 
system. The SCTE has their own standard which is a subset 
of J.83 and is essentially J.83B. They label their standard as 
SCTE 07. 


With J.83B the raw payload rate for 64QAM is 26.970 Mbs 
and for 256 QAM it is 38.810 Mbs. Those are the rates of 
data/video that can be carried in each modulation type. Of 
course, in the US we have to fit our channels in a 6 MHz 
channel BW. So the symbols rates of the signals have to be 
selected with consideration of the bit shaping filter excess 
BW. For 64QAM, the filter alpha is 18% so the symbol rate is 
5.057 Mbaud. For 256QAM the filter alpha is 12% with a 
symbol rate of 5.3605 Mbaud. With the DVB-C system, they 
have 6, 7, or 8 MHz channel BW’s available to them based on 
the country, so the data rate for each channel could be 
greater. As I recall, you can have 51 Mbs using 256 QAM in 
an 8 MHz channel.to your article in Issue 97 of CQ-DATV 
The DVB-C system uses just a Reed-Solomon block FEC. The 
US/J.83B system uses a concatenated code with 
Convolutional Coding and R-S Block code. This provides a 2 
dB better C/N threshold in AWGN. 


Here is a good link to a set of R&S whitepapers discussing 
DVB-C, ITUJ.83B, DVB-S etc. https://tinyurl.com/ykspz668 
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You can think of a cable system as a Frequency Division 
Duplex system. Much like we have an uplink and downlink in 
an amateur repeater (e.g., 146.04/146.64), a cable system 
has a downstream path from Cable Headend to customers 
and an upstream path from the consumer to the cable 
headend. In looking at your spectrum analyzer plots it 
appears your cable system is based on a more traditional 
design that uses a 42 MHz/54 MHz diplexer. All those QAMs 
above 54 MHz are video and data to your home. And the 
signals below 42 MHz are upstream from the consumer to the 
cable headend. The return band is moving away from 
stopping at 42 MHz. Modern cable systems are moving to 85 
MHz and some 250 MHz return band. 


The downstream bandwidths have expanded over the 
decades from 450 MHz, to 550 MHz, to 750 MHz, to 860 MHz, 
to 1 GHz . Today operators are using/looking at using 1.2 
GHz to 1.8GHz downstream bandwidths. Bleeding edge 
research has talked about a 3GHz maximum frequency on the 
plant. The signal you are seeing between 70 and 120 MHz 
has a BW of 1.8 MHz. It is a data signal sending control info 
to your video settops. It follows the SCTE 55-1 specification. 
Today, more and more of those downstream carriers are 
likely data not video. The “arms race” for bandwidth between 
the Fiber-to-the-Home providers and the CATV system is 
making the CATV industry look for more and more innovative 
ways of using the CATV bandwidth to deliver 1Gbs or greater 
to the consumer’s home. The data system to your cable 
modem follows the DOCSIS (Data over Cable Service 
Interface Spec) specification. The modulation and FEC are the 
same as J.83B. Cable operators have stopped using 64QAM in 
favor of 256 QAM about 2 decades ago. 


The DOCSIS specification for the most current version is 3.1. 
In general cable systems are likely running DOCSIS 3.0/3.1 
systems. The 3.0 specification introduced “channel bonding”. 
And DOCSIS 3.1 introduced OFDM/OFDMA modulation. The 
next generation of DOCSIS with Version 4.0 is looking toward 
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10Gbs delivery. This specification talks about Full Duplex 
DOCSIS where there is no diplex filter separating the 
Upstream and Downstream frequency bands, but the full 
cable plant BW is used for both signals simultaneously. This is 
done through various timing techniques. 


Since the data from a DOCSIS QAM is not just for your home 
and must be shared between homes in your area, it becomes 
harder and harder to delivery high downstream bandwidths 
to everyone constantly when a single QAM has only 38.81 
Mbs of data capacity. Users want 100’s of Mbs for just their 
use. So DOCSIS 3.0 calls out channel “bonding” where a 
group of QAMs’ (8, 16,32) are all treated as one big pipe 
from which a set of cable modems can share the bandwidth. 
As an example, if you bond 8 QAM’s you will have 310 Mbs to 
share as opposed to 38.81 Mbs. Now not all of the cable 
modems listening to those 8 QAMs all wto your article in 
Issue 97 of CQ-DATVant 300Mbs at the same time, but it is a 
statistical balancing act. To get to 1 Gbs DOCSIS 3.1 calls out 
OFDM modulation. This signal has much higher bitrates to 
share among users, but it is wider bandwidth and not a 
traditional single carrier QAM. An OFDM signal is composed of 
many smaller data rate carriers each of which might be 1024 
QAM all working together to deliver the bandwidth. The OFDM 
signal could be anywhere between 24 MHz and 192 MHz 
wide. 


This is all for the increased demand on cable modem 
downstream traffic which is also requiring higher upstream 
bitrate. The online game players are pushing the demand for 
higher upstream BW and low latency. When they shoot their 
opponent, they want an instant reaction as if they were 
playing locally and not across the net. So the DOCSIS spec 
handles this via higher upstream frequency ranges i.e., 
moving from a 42 MHz return band to 85 MHz, etc. And with 
higher order modulations - from QPSK to 16 QAM to OFDMA . 
There could also be return signals from your video settop in 
that band also. 
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If you do pay-per-view, Video on Demand or interactive TV, 
DVR, etc. the return signals from your request at the settop 
are in that band. All signals in that band whether from data 
or video are burst in nature (e.g., TDMA) so you will have a 
hard time seeing them on a spectrum analyzer sweep. 


Here is a link to some data on OFDM and OFDMA in DOCSIS 
https://tinyurl.com/2cbbvwvj4 


IF you did your measurement of the plant right at the cable 
coming into your home, not after your settops, there could be 
a 192 MHz wide signal which is an OFDM DOCSIS data signal 
from the cable operator. These are usually placed in the 
spectrum at or above 900 MHz, plant dependent. There are 
no cable system control carriers there. 


IF you did your measurement in your house with your settops 
online, that 90 MHz signal at 1GHz you are measuring is 
called MoCA (Multimedia over Coax). It is, like your tech 
explained, a communications path between the Gateway 
(master settop) and the other settops or routers in your 
home. The model in the CATV business today is to have a GW 
that tunes all your video and data and then delivers an 
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MoCA 1.0 MoCA 2.0 MoCA 
Tests 


Field Field Tests Wi-Fi Mesh 
Field Tests 
MoCA 1.0 MoCA 1.1 MoCA 1.1 MoCA 2.0 MoCA 2.5 MoCA 
Extension Access 


individual video to the "slave" settop via MoCA or data toa 
router via MoCA. That Gateway could have 6 or more QAM 
tuners in it to receive all the signals of interest. An advantage 
here is you don’t have to run CAT 6 enet cable around your 
house and can use “existing” coax line (though I would not 
try a 50 year old piece of RG59 with crimp connectors). There 
will be a MoCA LPF in your house so NONE of those signals 
get onto the cable plant. 


Here is a link to some info on MoCA 
https://tinyurl.com/2nxbwp6t 


Regards, A Ham in the CATV Industry. 


They’re saying 
we can have 
gatherings of up 
to eight people 
without issues. 


| don’t even 
know eight 
people without 
issues. 
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; A (32 WiFi 1.43 CAN BLE 
Touchscreen using ANNEX BASIC palin 
Station Mode (Connect to router) Ap mode (broadcast out its own ap) 


Written by Trevor Brown G8CIJS 


Name TallTrees Name 
In CQ-DATV 98 we looked at some = Ol] — 
of the options for driving a touch 
screen with an ESP micro and Channet 
ANNEX BASIC. The ESP 8266 was 
one option. When this micro was IP (STA or AP mode) Protected Access 
launched it Was meant to be used IP address 192.168.0.1 Enabled NO v 
as a Wi-Fi bridge for other 
. . microcontrollers. : Subnet mask 255.255.252.0 Login 
Then someone noticed it had more processing power and 
memory than those microcontrollers it was linking too. This ea (80 es 


was back in August 2014. It was all new territory to me and 
the GVG project was developed using an ESP 8266 running HTTP Port 
ANNEX BASIC. 

Others Options 
The world has changed and in September 2016 the ESP 32 
was launched. It has more GPIOs, ADCs, and a DAC. It has a 
faster dual-core, running at twice the speed of the ESP8266, NTP Server TET / Module aiaine 
not to mention Bluetooth. 


Time Zone Menu Bar Enabled v 


. : OTA url TFT Orientation Landscape v 
ANNEX BASIC has been quick to support this new micro and 


has a dedicated touch screen menu supporting all the 
different variations of this technology. This menu is accessed 
via the config button in the editor. Just set it to ILI9486 for 
my chosen screen (see the picture at the head). This menu save | Format (07a update) 
option was not available with the ESP8266 and is a unique Ready 
feature of the ESP 32 variant of the revised ANNEX BASIC. 0% 
The menu options cover a wide range of TFT touch screens, if 

in doubt, try them all. You need to be connected to ESP32 


Autorun File SD Card Disabled v 


The config menu 


flashed with ANNEX BASIC to see the menu. If yours is different, then you will need to create a different 
interconnect diagram. Mine is a 38-pin device there is also a 
This TFT support tipped the scales and I am now the proud 30-pin device, so beware. 


owner of an ESP32s, (note the S on the end) the diagram is 
my actual module,but beware there are variations, but they 
all have the pin functions printed on the PCB. 
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TFT PINS ESP 32s PINS 


The ESP TFT Connections I used 


8 

Ss , GPIO 0 25 

2S, 7 eet CPI Age 12 

_ c /) CPO 33 8 

@ > CBFpEsp.wRooms2 ig—__ GPIO27-_|_ — 1 

® 3 C€1313 oD) 5 Picci Deererroriran oa 

® ; c®e 2—__—-—- Vin (+5)}————— 19 

6? © wn. mt @ Depressive sn GND sent 14 

2 ESPWROOMG2 C a CPO G2 30 

@ ? | GPIO19- 31 
- geste GPIO 23 37 

e 

® 

© 

© 

° 

> 
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I used flying leads with male and female ends to connect the 
ESP 32 and TFT together, no soldering, just plug them 
together as per the interconnect or revise the interconnect if 
your ESP 32 pin out is different. 


At switch on there is a very pleasant display on the TFT 
screen. The ANNEX wasp and a QR code. The QR code will 
not connect you to track and trace, so there is no 
requirement to self-isolate required or any social distancing, 
it will however take you to the ANNEX editor at the IP 
address for your module, with your smart phone, you can 
then write an ANNEX programme. This is not my preferred 
way of programming; my fingers are definitely too large. 


The next stage is to test the Editor. Click on the programme 
part of the screen and press F2 and this will bring up the very 
helpful ANNEX BASIC online help. This short program is part 
of that on-line help. It’s a really clever little programme that 
delivers a circular pattern with a progressive circular fill and 
shows how powerful the ANNEX BASIC is, in that it can 
deliver this display from such a short programme. I used cut 
and paste to get the programme into the editor. I gave it the 
title '/circle' followed by save and run. This is ANNEX BASIC 
delivering so much from so little coding. 
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Annex32 WiFi 1 .43 CAN BLE 


Tcs 
Touch screen 
Chip Select. 
Connectto | 
3.3V if not 
used. 


(c) ciecioCB 2021 


The Annex home screen as seen on the TFT module, 
note the IP of the ESP32 module 

The touch screen driver uses SPI and is based on the XPT2046 

Back view of the TFT If we expand into multi-level menu’s then the shorter listings 
of high-level programming should be easier to manage. 
TCE 
the Fill’ G The touch part of the screen is the next voyage of discovery 
for r = 0 to 30000 step 0.02 and again we can write some very simple BASIC to detect a 
d=r/6 screen button press. This example is again part of the F2 help 
s=sin(r)*sin(5*r+d)*140+160 file and again was a simple cut and paste. 
c=cos(r)*sin(5*r+d)*100+120 
tft.circle s,c,10,rnd(65535),1 
next r 


OnTouch touchme 
wait 


ANNEX Circular TFT Pattern, code listing is from the online touchme: 
help touch.read 'Read the calibrated position 
wlog "touched", touch.x, touch.y, touch.z 
High level programming does produce something that will run return 
slower than machine level coding. If you really feel the need 
for speed, you need machine code. If you prefer to use the This programme will return the X, Y and Z coordinates of the 
more powerful words and speed is not an issue and you are screen presses So all we have do is layout the graphics of the 
in the right place. Remember we are just pressing buttons on TFT screen and then detect which part of the screen was 
a control panel and speed is not of the essence. touched. 
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This was me just randomly stabbing the screen with a stylus 
to test the system. 


The last TFT problem I had was to get the touch matrix and 
the TFT display screen working together. ANNEX has a very 
useful command called touch.calib. If you run this command 
then it produces four sequential crosses at the touch screen 
corners. If you touch each one as it is presented (there is an 
on-screen prompt, I used the stylus) then the TFT screen and 
touch matrix will be registered together and will remain 
locked in the memory banks (even when power is removed). 


Keen to run a programme on my new hardware I found this 
screen writer programme on the Annex forum. This forum is 
an invaluable source of hints, tips and help. The programme 
can be found in the ESP 32 section of the forum and converts 
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the touch screen into a writing tablet. Just select the required 
colour from the virtual ink pots on the left and write your 
desired message. Excuse my handwriting it never was good 
(keyboard typing not much better - ED), something I was 
hauled over the cobbles for many times in my school days 
and it has not improved by the access to the TFT screen 
which is balancing on the corner of a table with jumper leads 
connecting it to the ESP 32. 


I have not shown the programme code, but it is a simple cut 
and paste from the ANNEX BASIC forum, 


I saved the programme as /paint.bas, you will see why later. 
We now have a working touch screen hardware or at least I 
have a working touch screen; I hope I am not the only one. I 
have not made any soldered connections, it’s just two 
modules with a jumper wire interconnect. 


Moving on from the TFT touch screen, let’s have a look at the 
I2C bus which on my 38-pin ESP 32 is clock on pin 36 and 
data on pin 33. In my junk box I had a small 0.91 inch OLED 
display, the same one I used in the GVG project. I hooked it 
up to the ESP 32 using the 3v3 rail provided on pin 1 of my 
ESP 32 I did not include the I2C series resistors or the pull up 
resistors associated with I2C distribution as they were a little 
difficult to include using hook up connector wire. 
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TFT PINS ESP 32s PINS OLED display 
a: 2 
ae 
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Connections for adding an I2C Device 


I used the I2C scanner software to prove my connections and 
it reported a device at a decimal address of 60. 


'I2C Address Scanner ESP32s 
‘print in the console the address of the devices found 
I2C.SETUP 21,22 ' set I2ZC port on pins 21 and 22 
for i = 0 to 120 

i2c.begin i 

if i2c.end = O then 


wlog "found decimal address "; i 
pause 10 
end if 
next i 
end 


Note this is a different programme to the one we use for the 
ESP8266 as the GPIO pins used are 21, 22 not 4 and 5 as is 
the case for the ESP 8266. This useful programme is worth 
saving in your ESP 32 memory for developing I2C hardware. 
I tested the I2C bus by sending a message to the OLED 
display. 
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I used the following programme just to demonstrate how 
simple it is to send to an I2C display in ANNEX BASIC 


I2C.setup 21, 22 ' set I2C port on pins 21 and 22 
oled.init1 ' init the OLED upside-down 

oled.cls ' clear the screen 

oled.font 3 


oled.colour 1 

oled.print 1,1, "CQ-DATV" ‘start position X, Start position Y 
"message" 

oled.print 1,30, "ATV Rules" ’ position for second line 

end 


Now we have proved both the ESP 32 TFT interconnect and 
the I2C hardware, let’s get back on course with the project. 


The opening screen is called a splash screen and it is at the 
top of the tree. The splash screen will then in turn allow 

menu selection of all the other screens we create to control 
anything else in the shack. This could be the Robot Camera 
from CQ-DATV 91, perhaps an aerial rotator, the TX RX kit. 


We all have customised ATV stations, no two will be the 
same. The benefit of ANNEX BASIC is that we can easily write 
control screens or modify existing ones to interface to shack 
hardware. 


The splash screen was written by Fernando Perez and is again 
on the ANNEX forum https://tinyurl.com/4taw9r2y 


dim gui(7) 
dim text$(7) = "one", "three", "five", "seven", "two", "four", 


"six", "eight" 


gui.init 10, white 
control = gui.textLine(150, 20, 200, 30, "Press a key", 4, 
black, white) 
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ox = 40: oY = 70 
for col = 0 to 3 
for row = Otol 
<= (100 * col) + 0x 
y = (100 * row) + oY 
i = (row * 4) + col 
gui(i) = gui.Button(x, y, 100, 100, text$(i), 4, 10) 
gui.setEvent gui(i), touch, readTouch 
next row 
next col 


gui.autorefresh 50, 1 
wait 


readTouch: 


id = gui.target 
key$ = "Pressed key " + str$(id) 
gui.setText control, key$ 


select case id 
case 1: wlog bas.load "/paint.bas" 
case 2: wlog bas.load "/program2.bas" 
case 3: wlog bas.load "/program3.bas" 
case 4: wlog bas.load "/program4.bas" 
case 5: wlog bas.load "/program5.bas" 
case 6: wlog bas.load "/program6.bas" 
case 7: wlog bas.load "/program7.bas" 
case 8: wlog bas.load "/program8.bas" 

end select 

return 


The splash screen displays eight buttons on the TFT screen 
which can be customised in the editor to the name of the 
function they perform in your shack, eg. Rotator, Robot 
Camera, etc. 


The bottom of the software listing has the case statements 
and this is where you call and run other TFT software stored 
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Press a key 


on the ESP 32. 

My ESP 32 has been loaded with the /paint.bas programme 
that I provided the link to. If you stored it as /paint.bas too, 
then button one will load and run this programme. Button 
two could be my Robot Camera screen which is still a work in 
progress. The circle generator is another. The code for this 
splash screen is also on the forum 
https://tinyurl.com/e9592x 


The Annex forum is a good place to visit and get your 
questions answered and receive help with your projects. 


Annex forum hAttps://tinyurl.com/4hdxwc28 
ESP32s https://tinyurl.com/yb45a2f5 
ESP32s (38 pin) https://tinyurl.com/ukwncp2y 


In the next issue of CQ-DATV we will look at interfacing more 
I2C controlled hardware to our TFT touch screen and creating 
custom menu’s that can be saved to the ESP32’s memory. 
The ESP32 and the TFT touch screen can then become part of 
a standalone unit that only requires a PC to create and 
modify the screens. 
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Written by Chris Grund, KOCIJG 
Reprinted from Boulder Amateur Television Club TV 
Repeater's REPEATER July, 2021 


As reported in the ARRL Space Bulletin ARLSOO7, from June 
21-26, 2021, the ISS planned to host a SSTV special event. 
Information provided by ARISS 

indicated transmissions would 
be on 145.8 MHz FM using PD120 (2 minutes per image). 
Twelve different images were to be broadcast more or less 
continuously during that period. As a relatively new ham 
(since August 2020), this looked like a fun opportunity to try 
something new. To get started, I looked up the ISS overpass 
times for my QTH grid square DN7OJA, at: 

on 6/22, and tuned my rig to 
145.8 MHz, just to listen for the signals during a predicted 
overpass. The first couple minutes after the AOS (acquisition 
of signal) time given by the tracker yielded only static. Then, 
faintly, I could hear the unmistakable “diddle” sound of an 
SSTV transmission preamble followed by the melodic chirp of 
an image being transmitted an example can be found at: 

. Disappointment instantly 

turned to excitement, and I resolved to attempt to capture 
the entire image series, if I could. 


My receiving station consisted of a Yaesu FT-991A set to FM 
mode, with a 16kHz bandwidth, fed by a Diamond X-50 
vertical antenna on the roof of my shack, with the audio 
signal fed via USB to a Windows 7 PC running MMSSTV 
software . MMSSTV and the PC 
provided demodulation and image capture (the MMSSTV AFC 
should be engaged to compensate for Doppler shifts due to 
the high relative ISS velocity). Between 6/23/21 1624Z and 
6/26/21 1856Z, 21 full or partial images were captured with 
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picture quality PO-P5, and 10 of the 12-image-set were 
captured with ~P4 quality or better. Several images were 
captured multiple times, but not all images in the set were 
seen. The first image captured exhibited a herringbone 
interference pattern (see Fig. 1) due to locally generated RF 
noise. 


Figure 2 shows some examples of captured images judged to 
be P5 (occasional narrow signal dropouts are ignored for 
simple picture quality comparison ratings). 


Page 14 


PAbCEOe PAANO Ra MEC Mep w Matin 


Doug Wheelock AFSBOC - 55 Expeditions ii75 


RSOISS NAISS 


So 


Figure 2 Examples of “P5” SSTV image captures from the 


ISS. 
Left: 6/26/21 1223 Z Right: 6/24/21 1849 Z 


In an attempt to understand parameters that most affected 
image quality, an Excel spread sheet was used to log each 
image time along with the corresponding ISS maximum line- 
of-sight (LOS) elevation and maximum elevation azimuth 
angles. 


A linear interpolation in time was used to approximate the 
actual maximum elevation angle from my station to the ISS 
at the time corresponding to the center of each image. The 
images were then graded on a quality scale from PO to P5, 
see https://tinyurl.com/avuemuttf for details, The latter being 
a perfect central image and the former being some indication 
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of a transmission but no discernable picture. The quality 
ratings were plotted against the corresponding elevation and 
azimuth angles. There was no discernable relationship to the 
azimuth at maximum elevation, but higher central image ISS 
LOS path elevation angles largely corresponded to the higher 
P4 and P5 image quality factors as shown in Figure 3. 


It is not clear why there are short duration dropouts in 
otherwise strong signals with a clear LOS (as can be seen in 
Figure 2). My antenna is vertically polarized and 
omnidirectional, so perhaps polarization variations or 
multipath reflections from the nearby foothills are involved. 
In either case, antenna improvements should address the 
issue. On one occasion, there was a strong signal, but the 
image was torn as though horizontal sync could not be 
achieved, and no signals were received at all on 6/25, 
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Figure 3 Picture Quality vs. Elevation Angle 


presumably because none were transmitted during 
overpasses of my QTH. In any event, this was a toughly 
enjoyable exercise, and I look forward to future ISS SSTV 
special events. 


—eeE~" NOT " 


TO ARRIVE AT THE 
GRAVE SAFELY IN A 
WELL PRESERVED BODY, 
BUT RATHER TO SKID IN 
SIDEWAYS, TOTALLY 
WORN OUT, SHOUTING 
“HOLY SHIT. ..WHAT A © 
RIDE!” 
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MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 
: _ Mipitiouner sores 


DVB-S/S2 
Receiver/Tuner/Analyzer 


ww datv-express. com 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre FEDZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


For details & ordering go to www.DATV-Express.com 
BD MINTIOUNE v0.55 - Recerver/Anabyier DVEE-S/S2 144 MH to 2490 Mit - Siminie 6S is - for MevTiouner/MiniTioune P10 I FT |e = eS 


| Minit eY NIM ; Serit FTS-4334L | 


ay bebe Sas 
Frequency (kHz) 


Freq. set 1266004 kHz 


\Gytes wove: 101992, 


(MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 
at WA8RMC QTH 15 miles away). 
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on a secure a place by raising some antennas, etc., and we 
ate together at noon before the start of construction, and 
since we arrived earlier than planned, we prepared with 
plenty of time. 

Written by Fumio Sekizaki JAORUZ 
We waited for the preparation of 4 areas. 

10.2GHz ISDB-T method FHD-ATV - succeeded in 

communication of about 287km (Propagation of the Sea of ; 

Japan duct) cat 


On July 22nd and 23rd, I went to Ishikawa and Toyama 
administrative district for the "10.2GHz Full HD ATV DX 
Challenge" using the Sea of Japan duct. 


On July 22nd we left Nagano after 7 am, took the Hokuriku 
Expressway from Itoigawa IC via Hakuba, and arrived at Mt. 
Hodatsu from Kanazawa Morimoto IC via "Noto Satoyama 
Kaido". (Approximately 5 hours duration, including rest etc.) 
From the perspective of Nagano people, this journey is very 
nice and comfortable! !! 


When the test was started at 5GHz FM around 13:00, it was 
‘ said that two 5GHz beacon stations permanently installed in 9 


areas could be received by M5 even in Tottori City, which is 
about 270km away. This is amazing!!! 


The JH9TIT station, which was first moved to the coastal 
edge of Ishikawa Prefecture, also communicated with Tottori 
via FS at 5.7GHz FM. I was delighted with the success of the 
Sea of Japan Duct DX QSO for the first time. 


Since I first experienced the Sea of Japan duct more than 20 
years ago, I am still drowning in this excitement. 


At the site, the JAOBPH station in Kanazawa City is operating 
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After that, 5.7GHz FHD-ATV could be done in both directions, 
and it was in the 10.2GHz band... FM was FS, and it seemed 
a little weak to FHD-ATV, but I changed it to FHD-ATV and 
tested it. 


After all there is no image... 


CQ-DATV 99 - September 2021 


After a while, I tried several times. Eventually, a glimpse of 
the image will appear even at 10.2GHz!... maybe it can be 
done? ?? After a few more challenges, I was persistent until 
around 16:00 and succeeded in two-way FHD video 
communication without any problems! !!.. (However, the 
recorded data at this time becomes an "error", and the 
recorded video is lost...) 


However, I managed to play the video that had no problem in 
the previous half, so I uploaded it to YouTube as evidence. 
https://tinyurl.com/4septe2j 


The video in the reverse direction (transmitted by JAORUZ / 9 
and received by JA4JKE / 4) will be uploaded as soon as the 
received video data from 4 arrives. 


Added on July 31st . This is a video in the reverse direction 
(JAORUZ / 9 transmission JA4JKE / 4 reception). 


asf 


DY feel 


XSi 
aN, 


In addition, the JAOSNG station (9 area 5.7G beacon 
operation) was also seen on the way, and communication was 


Page 18 


>|] J AISNG atk, COA 


het I » 87KmAEO Loli 
Ki GLGEFS C2eal GS ack 


0.2W WAUAIN@ 


made with 4 areas and FS with only a small handy of 430. 
This is also the real thrill of the Sea of Japan duct! 


We do not think that communication recording in TV mode is 
"successful only by instantaneous communication" unlike 
voice, CW, and data. The hurdle is quite high because I think 
that it can be said that it is "success" when a normal image is 
"displayed continuously for several tens of seconds". I think 
it's strange to see "59 even when you can hardly hear it" that 
you often see in contests! !! 


QAronvz 9 


ee’ Japan 


For the first time in the fifth year since the development of 
the 5.7GHz FHD-ATV, we were able to reach the successful 
communication of the 10.2GHz FHD-ATV Sea of Japan duct Ost 10, NOAA. US. Naw, NCA. GEBCO 


Landsat / Ce 


287 Km F Data LDEO Columbia, NSF. NOAA Google Earth 


The profile is as follows. 

This aerial photo (bottom right) from Google Earth Pro shows On the 23rd, at Iozen Hakakudo, Murakami City, Niigata 

the locations of JA4JKE / 4 and JAORUZ / 9 and the rf path Prefecture: I challenged about 300km, but the duct 

between the two sites. JA4JKE at 35.5242540 x 134.0171220 weakened and I ended up communicating with 5.7GHz FM FS. 
JAORUZ at 36.7786380 x 136.8068370 . (Picture created by 

Jim KH6HTV.) 
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If the lid Once upon a time before even this is Banbanzai, but 
requires a strong propagation as further 40dBm case of FHD- 
ATV and will. (At least -80dBm is required at 10GHz antenna 

output level) 


Since the duct is a natural phenomenon, we have no choice 
but to grasp the luck as well as the quality of the 
equipment... But there is still more fun to do, so the 

slats hall will continue! !! Hi 


When I aeeeeced the Hijiivania cesta: GROWS: 
439.38MHz) in Nagano, which I tested, I opened it at 53 and 
was able to communicate with stations in Nagano city without 
noise. In addition, there is 1292.30MHz, but it is abandoned 
because it has the same frequency as the Oyabe repeater. 
(Several people such as us also manage and operate the 
JROWS Holy Mountain Repeater) 


This is also a challenge with partner stations, but FHD-ATV, 
which has very few partner stations and can only QRV a small 
number of stations, is difficult to record! !! 

(ED: This text was produced by Google Translate from the 
original Japanese text) 
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I would like to explain a little about Japanese D-ATV. When I 
started FHD D-ATV in Japan, I adopted the same "ISDB-T 
system" as Japanese commercial broadcasting stations and 
the same as terrestrial digital TV broadcasting. There are two 
video formats, MPEG-4 and MPEG-2, but now I mainly use 
MPEG-2. MPEG-4 is the easiest way to make a transceiver. 
Also, in Japan, the ISDB-T system D-ATV is licensed for a 
5.7MHz bandwidth only in the microwave band above the 
2.4GHz band. By transmitting in microwaves, there is no 
need to compress and narrow the bandwidth. Also, with 
microwaves, it is possible to fly 500km 700km in calculation 
even if the power is small due to the antenna gain. (But I 
can't get that line of sight) Also, the transmission power of 
Japanese amateur stations is only allowed up to 1W (mobile 
station) in the 1.2GHz band and up to 2W in the 2.4GHz to 
24GHz band. And even if the same amplifier is used, the 
OFDM / 64QAM signal can only be output cleanly with a 
power that is about 13 dBm to 16 dBm lower than that of FM 
etc. due to its characteristics. 


It is such a Japanese D-ATV. I look forward to working with 
you. Thank you. JAORUZ. Fumio 
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Two Way DATV Translator For receiving the WOBTV repeater's signal, his translator 
receives it on 423MHz and passes it up to Steve on 1255MHz. 


Written by Jim Andrews, KH6HTV The translator includes a 2 meter control receiver. Steve 
Reprinted from Boulder Amateur Television Club TV sends DTMF tones to it to control the function of his 
Repeater's REPEATER, August 2021 translator. The output power of the 23cm transmitter is 
+20dBm. The output power of the 70cm transmitter is 
Back in May in issue #76, we announced Steve, WAOTQG's +40dBm. This much higher 70cm power was required to be 
project to relay his DVB-T signal from out of the Rocky able to reliably override 70cm RFI on the WOBTV's 441MHz 
mountains and into our Boulder ATV repeater, WOBTV. Steve receiver. At it's high location, WOBTV sees 70cm amateur 
lives on Sugar Loaf mountain and he is totally shielded from signals from all up and down the Front Range and the metro 
WOBTV by Flagstaff and Green mountains. So Steve's solution Denver area. 
was to design and build a 2 way, cross-band, translator. He : =a 
recently installed his finished translator at Jack, KOHEH's QTH — a 


in the city of Boulder. Jack has line-of-sight paths to both 
WAOTQG and WOBTV. Steve and Jack installed at Jack's QTH 
a 23cm yagi antenna pointing west to Steve's QTH. They also 
installed an omni-directional 2m/70cm vertical base station 
antenna with a duplexer. Steve's inagural, successful test of 
the system was on the Thursday ATV net on August 12th. 


Google Earth 
RF Paths: WAOTQG <--> KOHEH = 7.7 miles KOHEH <- 
-> WOBTV = 2.3 miles 


~ 


iat If you are interested in the real details of Steve's Translator, 
Front panel he has made his documentation available in his drop-box. 


The WOBTV repeater has two digital inputs on 70cm Go to: 
(441MHz) and 23cm (1243MHz). It's digital output is on https://www.dropbox.com/s/zr6xeabedy6qvqb/Video%20Rep 
70cm (423MHz). Steve's translator receives his down-link eater. pdf?dl=0 


signal on 1255MHz and passes it on to WOBTV on 441MHz. 
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Steve's translater also reports it's status and any error 
conditons via APRS. To see it's reports, go to www.aprs.fi and 
enter waOtqg-8 


This is how Steve describes his creation. "This DVB-T 
repeater is intended as an extender to the existing WOBTV 
Boulder video repeater. It operates in a “half-duplex” mode 
where one frequency will be repeated to another, one ata 
time. All frequency settings are done using frequency 
synthesizers so that all transmitters and receivers are 
frequency agile, however; the receivers inputs contain rather 
tight preselection filters that limit the frequencies that may 
be used. 


Rear panel 


The settings of the unit are controlled by configuration files 
that reside in the system memory (SD card). Several 
different configuration files may be created and called up on 
command to configure the unit for various modes and 
frequencies of operation. 


No local controls are available, however; a USB and an 
Ethernet port are available on the front panel that may be 
used for troubleshooting and local control of the unit. 


CQ-DATV 99 - September 2021 


Om ik I> 


K ek €& 


a) 


Y 
_ 
HEH 

Tene 


t 
ww seaman 
a ‘i agelit 


a - 
Inside from the front 


Several front panel LEDs are available to show the current 
status of the unit." 


Features 


DVB-T Repeater 

e From 70cm to 23cm 

e From 23cm to 70cm 

e Selectable receive and transmit frequencies 


DVB-T Modulator / Demodulators 

e TX Modulator is a HiDes HV-320E 

e RX Demodulator is a HiDes HV-110 

e Devices are mounted externally on the rear of the chassis 
for optimum cooling 

e DC power and controls are all generated and controlled 
from circuitry within the chassis 

e Video is connected between the two devices using an HDMI 
cable 
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2 meter Control 

e Selectable receive frequency 

e Many DTMF commands accepted 

e Administration (password protected) and open commands 
available 


2 meter APRS transmitter 

e Station is geo-located on the APRS map 

e Selectable transmit frequency 

e Listen before talk data protocol 

e Position beacon sent for all major system mode changes 
e Telemetry data for system temperatures and optional PA 
data 

e Position beacon and email sent for any device error 


Local Indicators 
e Front panel LEDs for system modes and transmitter enables 
e Front panel LED for any system error 


Local control 

e Front panel USB port for software download, system control 
and software debug output 

e Front panel USB port can be switched, using Ethernet 
control, to connect to the HV-320E DVB-T modulator control 
port 

e Front panel Ethernet port for system control and monitoring 
(using Telnet session) 

e Local control may be secured by requiring an administrator 
password for access 


Log Files 

e ASCII files that show system events for debug purposes 
e Can set the types of events that are logged 

e Can set the method of file creation / overwriting 

e Real time clock and event time stamps 


8 CPU 
e 8.1 Arduino DUE processor programmed using C++ 
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e 4GB SD drive to store all internal files 

e EEPROM to store fixed system constants 

e Up to 99 configuration files may be created to define 
system operation 

e Default configuration file set in EEPROM 

e Other configurations may be loaded using Ethernet or DTMF 
commands 

e Button is location on the rear of the chassis that when 
pressed when the unit is powered up will force loading of the 
internal default values for the configuration. This allows 
recovery from a faulty configuration file. 


Power supply 

e Internal 115VAC power supply all major systems 

e External 12.5VDC power supply required for optional 
internal PA 

e When the unit is not in use, most circuits are powered down 
to minimize power consumption 


Chassis 

e Rack mount or desktop 

e Once the top panel has been removed any other single 
panel (front, back or either side) may be removed without 
any soldering required. This makes repair or modification to 
the unit easier. 


7. 3). "= ere 


Controller 
Unit 
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From the vault - Simple Video Pattern 


Generator 


Written by Mike Stevens G7GTN 


In the CQ-DATV library are a number of TV handbooks. These 
are a little dated now as they were written back in the 80’s. 
On Page 22 of the Introduction to Amateur Television is a 
very simple video pattern generator using the ZNA 234 IC. 
The patterns were designed around setting up a shadow 
mask CRT and are, Grey Scale, Horizontal Lines, Crosshatch 
and Vertical Lines. 


vagy EXT PWR 


+5V POWER SUPPLY 


t 

LZ CON2 
1 2-Male 

¥ 

GND 


** SELECT XTAL Q1 FOR REQUIRED VIDEO STANDARD 
PAL 2.5MHZ — NTSC 2.520MHZ 
CONNECT PIN2 (MODE) TO +¥CC FOR PAL OR GND FOR NTSC 


verte | | * | HORIZ LINES 


There were several refinements added to this simple design 
my favourite was the Chequer Board which was the brain 
Child of Richard Carden VK4XRL this appeared in many of the 
ATV publications of the time and I thought it worth revisiting 
in our “From the Vault”. 
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I wanted to do more than just reproduce the circuit diagram 
so I decided to design one of my half Eurocard PCB’s for it 
using a ZNA 234. This is old but still available on e-Bay from 
numerous providers and it won't break the bank. 


I have had designed a test batch of PCB's that is with me and 
as I type I am busy populating the first one. The reason for 
the half card is price. A full Eurocard becomes a lot more than 
twice the cost of the half card. The edge connector of the PCB 
is a DIN 41612 and is the same one used by a full Eurocard. 


Once I get a few more designs up and running I will 
investigate taking orders and producing some PCB's. There is 
a lot of work involved in creating these PCB's and also in 
keeping down the costs as the prototypes are all coming out 
of my pocket. 


Construction has changed over the years and some of the 
techniques we used in the past, Veroboard to mention one, 
have fallen into disrepute. At the same time, the cost of PCB 
manufacture has fallen considerably, so I feel PCB support 
may be the way to go. Yes, some of the circuits are old and 
some that I would have liked to use are not possible due to 
obsolete chips. Some are still around and just need an update 
to give them a modern twist. I have a keen eye on a vision 
switcher and keep talking to Trevor over providing touch 
screen control, but its early days. I will publish the designs as 
I go here in the 'From the Vault’ and when I have sufficient, I 
will investigate producing a production run of PCB's. 
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ecm 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Is this the latest issue of CQ-DATV? Click here to go to our 
web site to check to see if there is a later edition available. 


CQ-DATV is published on the last day of the month. The cut- 


off day for submissions/corrections/alterations is 5 days 
before the day of publication. 


CQ-DATV & 


dotMOBI 
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https:/ /cq-datv.mobi ISSN 2059-2191 
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Please note that this 
mailing list is only used 
to advise interested 
people about the 
availability of new issues 
of CQ-DATV magazine. 
The list is not, and never 
will be, shared with any 
other organisations. 
Want to be notified when issues of CQ-DATV are published? 
Join our mailing list. 


CQ-DATV 


Followed all over the world 
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Editorial 


Welcome to issue 100 of our electronic ATV magazine. 

Well, all good things must come to an end and CQ-DATV is no 
exception. This is the final ever edition of the magazine! 

The editors would like to thank all the people who have 
contributed articles and pictures over our 100 issues. 


If you would like to continue reading about ATV then the 
Boulder ATV Club’s newsletter is also a Free, via the internet 
publication. Any CQ-DATV readers who would like to read 
news about ATV could contact Jim via e-mail 
kh6htv@yahoo.com and ask to be put on the distribution list. 


Trevor 


Let me introduce myself, I am Trevor Brown an author of 
numerous articles published in “Ham Radio Today” Electronics 
Today International, Radcom and CQ-TV. I am or was the 
force behind the ATV handbooks that are now preserved in 
digital format in the CQ-DATV on-line library. 


For me ATV and television engineering are the same thing. I 
have held an amateur licence since 1966, callsign G8CJS. I 
also had another callsign, GGAGM-T again dating back to the 
60’s and was necessary to be able to transmit television 
pictures. When I started ATV, the technology was valves and 
CRT’s. The only band a TV picture could be exchanged on was 
70 cms, but it did extend to 450 MHz I have also spent the 
majority of my working life in ITV, I started as an engineer in 
1972 and left as a videotape editor in 1998, to build my own 
TV production company. 


My role in the production of CQ-DATV has been in the actual 
copy, writing it, editing it, and encouraging others to 
contribute. I have been part of the CQ-DATV magazine 
production team from the very first issue and contributed to 
every issue. 
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I believe it is important to support TV engineering we have 
lost so many engineers to the relentless march of technology. 
At every step we either lose engineers, or they limit out 
impaled on the glass ceiling of progress. To stop this, we 
need to support each other along the lifelong learning curve. 
We can do that if we share our ideas our plans, designs and 
our understandings. To this end we need communication 
mediums and I hope CQ-DATV magazine has provided one of 
those mediums. 


CQ-DATV delivered its support via digital only publishing. This 
was a brave step but having lost the Dutch ATV magazine 
“Repeater” and the German ATV Magazine “Der TV Amateur”, 
it was time to try a different approach. Ian Pawson was the 
power behind digital publication, he introduced the 
technology when he was the editor of CQ-TV and by the time 
he left over 90% of the membership had switched to 
receiving their magazine digitally. 


When Ian started CQ-DATV magazine, the format was e-book 
only, but with Terry joining the team and producing a PDF 
version we had all the bases covered. Were we successful ? 
well with more than half a million downloads in 8 years I 
would say yes, no other ATV magazine has done this! It was 
the result of digital publishing, coupled with producing a 
publication every month and free distribution. This would not 
have been possible unless we had embraced digital publishing 
technology. 


Digital only as a formula does not inhibit anybody from 
reading CQ-DATV, there is no justification to produce a paper 
copy too. If we had, we would have to have faced the 
dilemma of the inevitable charges that would have been the 
only way to fund printing and posting costs. These suffer 
from the economy of scale and even for something as well 
read as CQ-DATV they are just not economical in these 
numbers. 
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This is before we question the green credentials or rather the 
lack of them that distributing a magazine in paper format 
would incur. CQ-DATV has been green or as green as 
electronic publishing can be and the whole team is proud of 
that. 


The production team is now 8 years older than when we 
started and also 8 years wiser. Our magazine has a varied 
content and is not just, how to put a picture onto a carrier 
wave in the amateur radio band, we have taken a wider 
approach from making your own video’s to almost anything 
TV related. We have supported construction wherever 
possible. The 29-part conversion of a Grass Valley mixer 
panel, which can be used to control Vmix is probably 
testament to that. 


Sorry CQ-DATV is resting, it sounds so much better than 
ending and less final. We have proved it can work, we have 
also proved its value, we have just failed to rally the 
production support it deserves to keep the presses rolling. We 
are not short of readers we just needed a larger production 
team to continue. There have been a lot of outstanding 
contributions . The downloadable electronic index credits 
everyone who has contributed, and I would like to say a 
personal thank you to you all, without you we would not have 
survived the 8 years we have. 


Our Facebook will continue, and the download site and library 
will still be there, what will not be there is CQ-DATV 101 asa 
downloadable magazine, sorry we did our absolute best. Will 
we rise like the Phoenix ? this is unknown at this time , but 
please add your details to the mailing list and join the CQ- 
DATV Facebook and then we will be able to contact you. 


Terry 


Well, what can I say? It was great journey while it lasted and 
yes, it is sad to see it go. 
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Like many, I too have done my time in the TV broadcast 
industry, both in production and on the technical side, in 
places from national broadcasters to small 3 person outfits in 
the private sector. This was back in the days when the ability 
to do the job was more important than the piece of paper 
from some (useless) educational facility saying they think you 
know something about it. 


Travelling from the very top to the very bottom of New 
Zealand was one of the perks of the small private outfits, 
while the training and inspiration of places like the national 
broadcaster was worth more than any classroom was ever 
going to give. 


I loved every minute of it and given the chance, if I could go 
back in time, I would do it all again. 


While I had never really settled in any one place for any 
length of time, I did occasionally get to dabble with the 
amateur side of tv and there are still some remnants of those 
days still hiding around the place. The 1200MHz 
downconverter and antenna, a full spec, big and heavy ENG 
camera sitting on top of the wardrobe (and yes, it still works) 
and various other bits and pieces of a bygone era. 


As witnessed by the content in this magazine, the amateur tv 
sector has moved on considerably what with digital tv, 
incredibly small and light cameras and various other modern 
devices in the electronics field that can enable an amateur to 
do a full studio setup in their own home. 


Along with producing the PDF version of the magazine, I was 
also learning new things related to ATV and boy is it an 
interesting and fast moving niche in the ham radio world. 


My hope is that someone, somewhere may just come along 
and have a go at doing something similar - yes I know there 
is the internet, but you have to go hunting and it is nice to be 
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able to access one point - like this magazine - that has a 
wealth of information at your fingertips. 


Jim 


I am sorry to see the demise of CQ-DATV. Ian, Trevor and 
Terry have put together a very slick, professional, electronic 
magazine documenting the events of our ATV hobby. 


However, I have full sympathy for the "burn-out" factor. In 
the past I was the editor of club newsletters for a couple of 
ham clubs. When readers fail to provide material, it becomes 
increasing harder to put out a quality publication month after 
month. 


Iam a bit of a new-comer to CQ-DATV. Ian asked me to join 
them in the fall of 2018. That same year, I had started a 
newsletter for our Boulder, Colorado, USA ATV group of about 
20 hams. I wrote some articles directly for Ian and he also 
picked up articles from our club newsletter which he felt 
deserved wider circulation. 


Since 2018, our club's newsletter has grown to become the 
"de-facto" ATV newsletter for the USA. It's distribution has 
grown to over 450 hams nationwide and some overseas. The 
newsletter is not a professional one like CQ-DATV, but more 
the home typewriter style with pasted photos. It is only 
published in .pdf format. I keep it to a readable, short length 
of about a dozen pages. It is published at least monthly, and 
usually more often as material becomes available. 


All is not lost for CQ-DATV readers. As Ian mentioned above, 
if readers want to continue to read about news and 
developments in ATV, they can subscribe to our FREE, on-line 
TV Repeater's Repeater. Simply send an email to me with 
your name, call sign, email address and say you were a CQ- 
DATV reader. Our newsletter will be sent to you as an email 
attachment. 


All past 85+ issues are archived on my web site at: 
https://kh6htv.com/newsletter/ 


Ian 


Well, it has been an interesting time in the ATV magazine 
world. Most of the ATV magazines, both printed and 
electronic, have gone to the great bit-bucket in the sky and, 
sad to say, CQ-DATV is joining them. 


We have had a lot of readers for each issue, but, sad to say, 
not many authors. So we have been forced to find content by 
scouring the Internet for suitable material, a situation that 
can't continue. 


The ePub and PDF versions of this magazine were created 


using combinations of: 
wear 
Sm R) 


Sigil-ebook, Gimp, Ghostwriter, Calibre, PaintShop Pro & 
Scribus 
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The event was held on Friday, August 27th. Peter, VK3BFG, 
again organized the ATV activity involving ATV hams in the 
USA and Australia. Various repeaters’ signals were sent to 
Peter over the internet and then redistributed from Australia 
via YouTube and Zoom. 


The video is presently archived on YouTube at Ian, VK3QL's 
site: 


It is recorded in four parts of lengths: 1:31, 1:20, 5:36& 
0:17 hours. Mick, VK3CH, has written an excellent summary 
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of the QSO party complete with photos of all the many 
participants. It is published in the latest North East Victoria 
Amateur Radio Club NEWS newsletter for Sept. 2021. It is 
available in .pdf format from: 


My sincere apologies to those participating and watching. For 
our Boulder portion, I had asked for a 1/2 hour time slot on 
Friday evening. I had arranged for us to present a program 
with myself first talking about how we recruit new hams, then 
Ed, KOJOY, was to talk about our weekly nets, then Chris, 
KOCJG, about his experiences as an ATV newcomer, and 
finally Don, NOYE, about our off the repeater ATV activities. 


Well, the result was we ran way over our allotted 1/2 hour 
time slot and totally screwed up Peter's schedule. I take full 
responsibility for the screw-up. I should have had our group 
do a "dry-run" on our own ATV net ahead of time to find out 
we needed to severely tighten up our presentations. I wish 
Peter would have exercised his program director prerogative 
and simply turned off our TV feed to him. 


I guess we really proved we are AMATEURS at TV. Thus the 
acronym ATV is very appropriate. The ATV QSO party was 
definitely an amateur production and not up to the quality 
standards of broadcast TV such as from the BBC, ABC, NBC, 
CBS, etc. 


Source: Jim, KH6HTV, Boulder, CO 


Bob, WBONRYV, has discovered a really low cost receiver for 
DVB-T that actually works on the amateur 70cm and 33cm 
bands. It is made by Pantesat and the model number is HD- 
99T2. 


It is sold on E-Bay for a ridulously low $13.69 + $3.39 
shipping from China. 
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Pantesat” 


HD-99 T2+c 


NEW GENERA. 
TION DVBT2 


HEVE » (> IPTV WiFi *°” MEGOGO [ V. 3 
4.165 


X Pamesat™ 


Pantesat® 


HMO-00 Ta 
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Bob brought it by KH6HTV's QTH recently to be checked out. 
We were able to easily program it successfully in the same 
manner as with the more expensive ($50) GT-Media 
receivers. Unlike the GT-Media V7 Plus for both DVB-T & S, 
this receiver is strictly for DVB-T. The receiver is quite small 
as seen in the above photo. 


It comes with an attached AC power cord for 100 - 230Vac. 
The power plug is the European 2 pin. It can also be powered 
with 5Vdc via a USB port. The antenna connector is a PAL. It 
provides simultaneous 1080P HDMI and 480i composite video 
+ stereo audio. 


Source: Jim, KH6HTV, Boulder, CO 


For a summary of what is happening in the rollout of the new 
USA digital broadcast TV system, ATSC 3.0, check out this 
URL link: 


At the SBE NextGen workshop, one of the speakers put up a 
map showing ATSC 3.0 coverage. Expected to be 30% of the 
country expected to have at least one station available by the 
end of the year. More than three dozen NextGen TV sets now 
on the shelves from LG, Samsung and Sony. This is rolling 
along faster than expected! 


Source: Dan Rapak - WA3ATV, Trevose, PA 


Dave, G8GKQ reports, 


I have just released a Portsdown 4 update (Version 
202109051) which introduces a touchscreen-driven volume 
control for the DATV receiver. 
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RESTART 
VLC 


VOLUME 
UP 


EXIT TO 
RECEIVER 
MENU 


SHOW/HIDE 


PARAMETERS 


VOLUME 
DOWN 


CAPTURE 
SNAP 


Simply touch the far right of the screen, above centre for 
volume up, and below centre for volume down. Details here: 


The idea is those who have built Langstone designs with the 
soft or rotary volume control can use their equipment for 
DATV reception without needing a hardware volume control. 
Volume settings are persistent between reboots. 

Note this control only currently works for VLC (not 
OMxXPlayer) when receiving DVB-S/S2 or DVB-T. The other 
media players will gain the facility as I migrate them away 
from OMXPlayer (which is no longer supported by its original 
author) to VLC in future updates. 


Source: 


We have a major problem with equipment now coming from 
Hi-Des in Taiwan. Often times it is being shipped with Low 
Latency firmware installed. Hi-Des is trying to sell to the 
drone market and long latency (i.e. delay) with digital video 
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is a major deterrent for drone pilots. Unfortunately the low 
latency firmware does not meet DVB-T commercial broadcast 
standards. Thus, a Hi-Des, low latency DVB-T signal will not 
decode in other manufacturer's DVB-T receivers, nor Hi-Des 
receivers with standard firmware. It can only be received by a 
Hi-Des receiver with the special firmware installed. Likewise a 
Hi-Des receiver with the low latency firmware will not decode 
a broadcast standard DVB-T transmission. This makes it 
incompatible with DVB-T Amateur TV repeaters which all try 
to adhere to broadcast standards. I have had to deal recently 
consulting with several hams who experienced non 
functioning Hi-Des equipment which they purchased and it 
traced back to the wrong firmware being installed. We 
discussed this issue back in April in our newsletter #75. I 
recommend everyone re-read it. If you are experiencing such 
issues, contact Calvin Yang at Hi-Des 

and request he send you the proper firmware. You will need 
to follow the detailed instructions in the manual to install the 
correct firmware. 

uy ony Boulder, CO 


al Gall abs 


|] anIads MILAN 
TEL. MHAOSOR 1 O7Ay 


Welcome to this site, which aims to be a 
meeting point for radio amateurs interested in ATV 
broadcasts. 


Everyone's contribution is required to enrich it with news and 
information. Each contribution can be sent by email to 


Continued on back page... 
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All about DVB-T2 


Reproduced from NEVARC NEWS VK3ANE, Volume No: 08, 
Issue 8, August 2021 


Digital Video Broadcasting - Second Generation Terrestrial 
DVB-T2 is the next development of the Digital Video 
Broadcasting - Terrestrial standards. 


It builds on the technology and on the success of DVB-T to 
provide additional facilities and features in line with the 
developing DTT or Digital Terrestrial Television market. 
Although some may see DVB-T2 as a competitor to the 
existing DVB-T standard, this is not the case; it is planned 
that the two standards will co-exist for many years, with 
DVB-T2 allowing additional features and services. 


DVB-T2 basics 


The DVB-T2 standard uses Orthogonal Frequency Division 
Multiplex as the basic radio transmission medium. This form 
of transmission is particularly robust and allows for the 
reception of data signals (in this case television data) in the 
presence of some interference or missing channels as a result 
of effects like multipath. 


Note on OFDM 


Orthogonal Frequency Division Multiplex, OFDM is a form of 
signal format that uses a large number of close spaced 
carriers that are each modulated with low rate data stream. 
The close spaced signals would normally be expected to 
interfere with each other, but by making the signals 
orthogonal to each other there is no mutual interference. The 
data to be transmitted is shared across all the carriers and 
this provides resilience against selective fading from multi- 
path effects. 
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The new DVB-T2 specification provides the facility to select a 
variety of different options to match the requirements of the 
network operator. 


For error correction technology, that used for DVB-S2 has 
been incorporated. This comprises LDPC (Low Density Parity 
Check) coding combined with BCH (Bose-Chaudhuri- 
Hocquengham) coding. The combination of these two 
techniques has been proved to provide excellent performance 
in the presence of high noise levels and interference. 

As before, several options are available in areas such as the 
number of carriers, guard interval sizes and pilot signals, so 
that the overheads can be minimised for any given 
transmission channel. 


DVB-T2 specification highlights 


PARAMETER DVB-T DVB-T2 

Number of 

carriers in 

signal 2k,8k 1k,2k,4k,8k,16k,32k 
Modulation QPSK,16QAM,6 QPSK,16QAM,640A 
formats 4 QAM M,256QAM 
Scattered 1%, 2%, 4%, 8% of 
pilots 8% of total total 

Continual 

pilots 2.6% of total 0.35% of total 

Error Convolutional 

correction Coding + Reed 


Solomon 1/2, EPBS + BGHAP. 
2/3, 3/4, 5/6, 7/8 3/5, 2/3, 3/4, 4/5, 5/6 

1/4, 19/128, 1/8, 
1/4, 1/8, 1/16, 19/256, 1/16, 1/32, 
1/32 1/128 


Guard interval 
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While DVB-T2 represents the next evolution for digital 
terrestrial television, it is planned to operate it alongside the 
current DVB-T standard for many years and evolve the 
changeover to DVB-T2. 


This evolution should occur in much the same way that has 
occurred between DVB-S and DVB-S2. 


As DVB-T2 offers additional facilities, it will enable the 
broadcasters the possibility of offering new and captivating 
services to ensure that they are able to keep their viewers. 
Building on the success of the existing digital television 
services, DVB-T2 is bound to see a significant level of take-up 
over the coming years. 


System differences with DVB-T 


The following table (top right) is a comparison of available 
modes in DVB-T and DVB-T2. 


For instance, a UK MFN DVB-T profile (64-QAM, 8k mode, 
coding rate 2/3, guard interval 1/32) and a DVB- T2 
equivalent (256-QAM, 32k, coding rate 3/5, guard interval 
1/128) allows for an increase in bit rate from 24.13 Mbit/s to 
35.4 Mbit/s (+46.5%). Another example, for an Italian SFN 
DVB-T profile (64-QAM, 8k, coding rate 2/3, guard interval 
1/4) and a DVB-T2 equivalent (256-QAM, 32k, coding rate 
3/5, guard interval 1/16), achieves an increase in bit rate 
from 19.91 Mbit/s to 33.3 Mbit/s (+67%). 


The uptake of DVB-T2 


When the digital terrestrial HDTV service Freeview HD was 
launched in December 2009, it was the first DVB- T2 service 
intended for the general public. As of November 2010, DVB- 
T2 broadcasts were available in a couple of European 
countries. 
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Parameter 


Input Interface 


DVB-T 


Single Transport 
Stream (TS) 


Constant Coding 


DVB-T2 


Multiple Transport Stream and Generic Stream 
Encapsulation (GSE) 


Modes & Modulation Variable Coding & Modulation 
Convolutional 
Forward Error Coding + Reed LDPC + BCH 
Correction (FEC) Solomon 1/2, 3/5, 2/3, 3/4, 4/5, 5/6, 6/7, 8/9 


1/2, 2/3, 3/4, 5/6, 7/8 


Modulation OFDM OFDM 
Modulation Schemes pal fame QPSK, 16QAM, 64QAM, 256QAM 


Guard Interval 


Discrete Fourier 


1/4, 1/8, 1/16, 1/32 


1/4, 19/128, 1/8, 19/256, 1/16, 1/32, 1/128 


transform (DFT) size 2k, 8k 1k, 2k, 4k, 8k, 16k, 32k 
Scattered Pilots 8% of total 1%, 2%, 4%, 8% of total 
Continual Pilots 2.6% of total 0.35% of total 
Physical Layer Pipes no yes 


The earliest introductions of T2 have usually been tied with a 
launch of high-definition television. There are however some 
countries where HDTV is broadcast using the old DVB-T 
standard with no immediate plans to switch those broadcasts 
to DVB-T2. 
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Among countries using DVB-T for nationwide broadcasts of 
HDTV are France, Ireland, Italy, Norway, Denmark, Spain, 
and Taiwan. These are usually using MPEG4. 


Australia started broadcasting HD content over DVB-T with 
MPEG2, although in 2015 some Australian broadcasters 
switched to MPEG4. 


Source: https://tinyurl.com/3bhnufnd 


And now the weather forecast... 

My aching elbow indicates a chilly start 
while my throbbing knees suggest the 
occasional snow flurry later, and the way 
my stomach is rumbling, expect gale force 
winds heading in from the south 
around lunch time. 
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Please note: articles in this magazine are provided 
a Fre | oe july Oey with absolutely no warranty whatsoever; neither the 
- _ contributors nor CQ-DATV accept any responsibility or 
liability for loss or damage resulting from readers 
choosing to apply this content to theirs or others 
computers and equipment. 


Framing structure of DVB-T2 
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Sad this is the last issue of the CQ-DATV magazine and I will 
do my best to conclude this article, or at least get it toa 
point where it can control the Robot Camera and pave the 
way for the development of interfaces for other equipment in 
the shack. CQ-DATV the magazine may be resting, but the 
download site and our Facebook site will remain active and - : 
open for developing this and other ideas. It would help if you 1 CQEDEsPwROOMS2 { 
joined our Facebook or mailing list or both, then we can C€1313 ) 
contact you should the CQ-DATV magazine be resurrected. > Bo, : 


In the previous two issues we have programmed an ANNEX 
32 with a resident language ANNEX BASIC and connected it 
up to an ILI 9486 TFT touch screen and set up an I2C 
communications bus. I have received one or two emails about 
the different versions of ESP 32 development kits, there 
several different versions. I used the 38-pin version of this 
module, but there is also a 30-pin version around, so I have 
purchased one and put my engineering hat on to configure it 
for I2C and the touch screen TFT as per the previous issue. 
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There is one small problem in that the 30-pin module does 
not have a GPIO O brought out to one of the edge pins, it 
exists, but it is permanently wired to the top of the small 
right hand push button. Sorry, this is due to circumstances 
beyond our control, as they say in television. The missing 
connection on the board, can still be used it just requires a 
pin soldering to the top connection of the push-button. 


I have redrawn both diagrams and indicated the TFT Touch 
screen and I2C bus connections. There may be other versions 
of this module so take care. All the pins are printed with their 
functions; the print is small, and the pins are multi- 
functional, but there is a lot of help available on the net. Just 
ask Mr Google to show you some ESP 32 modules and you 
will soon find yours. 


The challenge of this technology was never hardware 
interconnects, it was always going to be software and yes, we 
have walked into one or two challenges. One was the PDF 
version of our magazine, I wanted to push the value of an 
electronic magazine to the hilt as I feel it is the way to go, 
with its green credentials, https links and now cut and paste 
of software. We have been bitten a little with that last feature 
in that the PDF version does sometimes corrupt the software. 
The eBook version does not present that problem. 


Fortunately, this clever friendly software points to lines with 
syntax errors and although the errors don’t always show 
most times a quick retype of the syntax error line will cure it. 
Once this process has be completed and the save button 
pressed then you have a trouble-free version of the code 
stored as a text file inside the ESP 32. 


The splash screen in CQ-DATV 99 can easily be edited to call 
any programme stored in your ESP 32 memory. This makes it 
function perfectly as an opening screen, taking you out to 
any programme you desire, but you will have to customise 
any existing software with a return button in order to get 
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back to the splash screen and enter your next selection. 
Friendly ANNEX BASIC makes this not only an achievable 
task, but one we can all do once we get those little grey cells 
engaged. Remember there is always the on-line manual 
available by using the F2 key, and when that fails you can 
always ask for help on the ANNEX forum. Don’t be afraid 
there are a lot of my dumb questions there. 


Now back to the I2C bus and a return to the Robot Camera 
which was part of the GVG project that first appeared in CQ- 
DATV 88. 


This uses a custom servo module (SG90’s) and an interface 
module based on the PCA 9685 chip. This module connects to 
the ESP 32 using the 12C interface. It works just as well on 
an ESP 32 as it did on the ESP8266, (note the SDA and SCL 
are on different I/O connections), so the software commands 
now use GPIO 21 and 22 instead of 4 and 5. 


Unlike the SPI bus, 12C modules all sit at unique addresses 
and respond to commands sent to their specific address 
which is carried on the I2C bus. All we have to do is discover 
which address the device is located at. We do this by 
scanning the 12C addresses with a software routine. This 
won't tell us what the device is, only that there is an 12C 
device responding at that address. If you have multiple 
devices, then you can individually remove them and see 
which address disappears. 


Because the PCA 9685 module supplies the motors in the 
SG90 modules I have stopped drawing power from the ESP 
32s and pressed a regulated PSU into service for the servo 
motors. I covered most of this in the GVG project in CQ-DATV 
88, so this is just a recap. If you want to start controlling 
hardware with a Touch Screen, then you need to have some 
hardware and this inexpensive module was ready to hand. I 
have put this project together so far with plug and socket 
leads. 
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I have managed to leave my soldering iron out of the 
equation! The new challenge is to write some ANNEX BASIC 
that will control this new hardware configuration. 


Once you have it connected then you need to check that the 
12C bus is working and the easiest way is to do this is to run 
the I2C scanner software. This is the same as we used for the 
ESP 8266 in the GVG project, but the setup pins are no 
longer 4, 5. The ESP 32 uses pins 22 and 23 and these are 
not physical pins on the module they refer to GPIO outputs. 


'I2C Address Scanner ESP32s 

‘print in the console the address of the devices found 
I2C.SETUP 21,22 ' set I2C port GPIO 21 and GPIO 22 
for i = 0 to 120 

i2c.begin i 


if i2c.end = O then 

wlog "found decimal address "; i 
pause 10 

end if 

next i 

end 


My scan showed 3 populated 12C addresses as indicated 
below. 


device found at decimal address 0 


device found at decimal address 64 
device found at decimal address 112 


The module OE (Output Enable), needs grounding, but this 
does not stop it talking to the I<C bus. 


Note: the PC 9685 has a separate side connection that 
powers the SG90’s and is connected V+ which in turn 
supplies the red row of the connectors. Vcc +3v3 and is 
supplied by the ESP 32 and powers the onboard interface 
chip only. 
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The modules I2C bus is configured with two 10k 12C pullups, 
so no external resistors are required. 


The duty cycle for each output is adjustable from 0% to 
100% with 12-bit resolution (4096 steps). This is used to 
control the SG90 servo actuators which have a slightly lower 
resolution. The PWM (Pulse Width Modulation) is set at a 
frequency of 50Hz by the software. 


SCL - GPIO22 CE al PCA9685 module 


SDA-GPIO21 © SDA 
4567 891011 12131415 yoo 


DA 
OOOCO|GNDi|OOOO OO00 


The power for the module 


V+ is the power for the red row of connectors. The Vcc (3v3) 
can be provided by the ESP 32. The Vcc is more demanding 
and needs to be an external power supply. 
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Shaft Rotation 
(==20 ms == 


In degrees 
Ou) 
4\ 1 4 — 
| 0° 
41ms pulse width 
90° 


1.5ms pulse width 


>, 


V+ is also brought out to a tag block on the side of the 
module, so you are spoilt for choice on how to connect an 
external power source. Don’t forget to ground OE (Output 
Enable). 


2ms pulse width 


The software to set it up is easy and uses only three 
commands. The last one is the actual control. 


pca9685.setup &h40, 55 


pca9685.setfreq 55 
pca9685.pwm O,a 


O is the socket used to connect the SG90 to, and 'a' is a 
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number between 100 and 500 which is the position you want 
the SG90 to rotate to. So, varying it between 100 and 500 
when a touch screen pad is pressed will pan the camera 
screen. You can repeat this with 'socket 1, b' and varying 'b' 
will tilt the camera. 


You can also add additional cameras to the other sockets and 
expand the software. 


The SG90 responds to the mark space ratio of the 50Hz 
signal by the PCA 9685 module (yellow pins). There are 4 
banks of sockets each with 4 SG 90 control sockets so 16 SG 
90’s or 8 robot cameras with pan and tilt. This is a lot of 
hardware being controlled down a 2-wire bus. The commands 
sent along the 12C bus to the PCA 9695 are all that is 
required. Just send a number to the module EG socket and a 
value and the motor will rotate to that position. It really is as 
simple as that. 


— 
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I have written the software called roboti.bas to pan and tilt a store2 = GUI.Button(235, 40, 100, 100, "store 2",4,10 ) 


single camera and the screen looks like this. The screen can 'x,y,w,h,text,fontsize, radius 
be called from the splash screen and exit will take you back store3 = GUI.Button(135,140, 100, 100, "store 3",4,10 ) 
to the splash screen. 'x,y,w,h,text,fontsize, radius 

store4 = GUI.Button(235,140, 100, 100, "store 4",4,10 ) 
You will need to edit the end of the splash screen to the 'x,y,w,h,text,fontsize, radius 
saved name of the Robot camera software and rename the 


push button. loadi = GUI.Button(20, 250, 100, 20, "load 1",2,10 ) 
'x,y,w,h,text,fontsize, radius 

load2 = GUI.Button(130, 250, 100, 20, "load 2",2,10 ) 
'x,y,w,h,text,fontsize, radius 

load3 = GUI.Button(240, 250, 100, 20, "load 3",2,10 ) 
'x,y,w,h,text,fontsize, radius 

load4 = GUI.Button(350, 250, 100, 20, "load 4",2,10 ) 
'x,y,w,h,text,fontsize, radius 


let a=100:let b=100' set global variables 

let panl=100: let tiltl1=100 

let pan2=100: let tilt2=100 

let pan3=100: let tilt3=100 

let pan4=100: let tilt4=100 

pause 10 

pca9685.setup &h40, 55' Setup servor module 
pca9685.setfreq 55 

pca9685.pwm 0,a' Set pan to mid position 
pca9685.pwm 1,b' set tilt to mid position 


‘set up touch screen 

gui.setEvent ext, TOUCH, ext 
gui.setEvent right, TOUCH, right 
gui.setEvent left, TOUCH, left 
gui.setEvent up, TOUCH, up 
gui.setEvent down, TOUCH, down 
gui.setEvent store1, TOUCH, storel 
gui.setEvent store2, TOUCH, store2 
gui.setEvent store3, TOUCH, store3 
gui.setEvent store4, TOUCH, store4 
gui.setEvent load1, TOUCH, load1 
gui.setEvent load2, TOUCH, load2 
gui.setEvent load3, TOUCH, load3 
gui.setEvent load4, TOUCH, load4 


‘write screen 

gui.init 20, Yellow 'reserve memory for 20 GUI objects. clears 
screen to black 

txt = GUI.Textline(85,5,300,30, "Robot Camera Control", 3) 
'x,y,w,h,text,fontsize 

right = GUI.Button(35, 40, 100, 100, "RIGHT",5,10 ) 
'x,y,w,h,text,fontsize, radius 

left = GUI.Button(335, 40, 100, 100, "LEFT",5,10 ) 
'x,y,w,h,text,fontsize, radius 

up = GUI.Button(35, 140, 100, 100, " UP",5,10 ) 
'x,y,w,h,text,fontsize, radius 

down = GUI.Button(335,140, 100, 100, "DOWN",5,10 ) 
'x,y,w,h,text,fontsize, radius 

ext= GUI.Button(135, 280, 200, 35, "EXIT",4,10 ) 
'x,y,w,h,text,fontsize, radius 


gui.autorefresh 30, 1 ‘display gui items automatically each 
30ms including touch 


wait 


storel = GUI.Button(135, 40, 100, 100, "store 1",4,10 ) 
'x,y,w,h,text,fontsize, radius 


‘sub routines 
right: 
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let a=atl1 

if a>499 then let a=500'right limit 
wlog a 

pca9685.pwm 0,a 

return 


left: 

let a=a-1 

if a<101 then let a=100'left limit 
wlog a 

pca9685.pwm 0,a 

return 


up: 
let b=b-1 

if b<101 then let b =100'right limit 
pca9685.pwm 1,b 

return 


down: 

let b=b+1 

if b>499 then let b =500'down limit 
pca9685.pwm 1,b 

return 


load1: 
let panl=a 
let tiltl=b 
return 


load2: 
let pan2=a 
let tilt2=b 
return 


load3: 
let pan3=a 
let tilt3=b 
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return 


load4: 
let pan4=a 
let tilt4=b 
return 


storel: 

let a=panl 

let b=tilt1 
pca9685.pwm O,pan1 
pca9685.pwm 1,tilt1 
return 


store2: 

let a =pan2 

let b=pan2 
pca9685.pwm O,pan2 
pca9685.pwm 1,tilt2 


return 


store3: 

let a =pan3 

let b=tilt3 
pca9685.pwm O,pan3 
pca9685.pwm 1,tilt3 
return 


store4: 

let a =pan4 

let b=tilt4 
pca9685.pwm O,pan4 
pca9685.pwm 1,tilt4 
return 


ext: 


wlog bas.load "/splash.bas 


end 
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That leaves work to do interfacing kit to the remaining 
buttons on the splash screen, but unfortunately there won’t 
be a CQ-DATV 101 next month! I will keep on with adding to 
the software and Ian will update the software downloads 
page. Mike is investigating a PCB to hold all the kit together. 
This will become available and again I can only urge you to 
join our mailing list and our Facebook page. The R&D will 
continue and if we can find a way to kick start CQ-DATV we 
will be able to contact you. In the meantime, let me leave 
you with the links where you can find help and improvements 
as others above me develop projects for this clever module. 


The last thing is to make the Splash screen autorun, this is 
an entry in the Config menu. The splash screen will the 
appear at switch on and the PC is not required other than to 
provide +5v down the USB connection. If you supply this 
power from an external source via pin- 19 on the 38-pin 
module or pin 15 on the 30-pin module and the USB 
connection is not required. There will be a WI-FI connection 
should you wish to edit the software. 


This is a brief look at a TFT control and a specific interface to 
the CQ-DATV Robot Camera. It is software controlled project 
and is the other side of a door some engineers wish to keep 
firmly closed. The choice of ANNEX BASIC was used as a 
gentle way of opening the door and trying to entice you 
through. There are more complex languages around but 
BASIC has been around along time and was written to try 
and help people through that particular door. 


It compliments the hardware design skills and may provide a 
link into the software world. That’s up to you as technology 
evolves, we lose engineers or they hit a glass ceiling which 
limits their skills. 


This and the earlier GVG article have been an attempt at 
least denting that ceiling with a friendly language that has 
some well established credentials for ease of understanding. 
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I will leave you with some helpful links, you are never on 
your own, there is a lot of help out there. 


Sorry to say goodbye and I hope that reading CQ-DATV has 
brought some enjoyment. It has been a pleasure to write for, 
and a chance to work with, a brilliant and supportive 
production team. 

Annex forum hitps://tinyurl.com/4hdxwc28 

ESP32 connections hitps://tinyurl.com/ykcnt6vy 

ESP 32 help manual https://tinyurl.com/vfkpchu8 


Annex tool kit download https://tinyurl.com/bbea9u9n 
(The password for the zip file is annex ) 


PCA9685 modules https://tinyurl.com/sbw6baca 
SG90 https://tinyurl.com/hdbxtka9 
Pan and tilt head /Attps://tinyurl.com/yfhbn3ty 


ESP32s (38 pin) https://tinyurl.com/ukwncp2y 


More pics next page... 
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Top left: The tilt motor just about to be fitted 
Bottom left: Robot Camera excuse the scuba weight 


mount 
Above: The bracket - one SG90 fitted for Pan 
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Down-East Microwave 10 GHzPre- 


Amplifier - Product Review 


: Waaisn east Waicrowave the 


Model: L3-2ULNA OUT 
S/N: 8120 


Live Oak, FL 


(photo from DEM spec. sheet) 


A key building block for any microwave transverter is a good, 
low-noise, pre-amplifier, or often referred to as an LNA or 
Low Noise Amplifier. If a pre-amp is not used, then the noise 
figure of a transverter is no better than the RF to IF 
conversion loss of the down-converting mixer, which is 
typically 6dB or worse. 


Two suppliers of microwave pre-amps for the amateur radio 
market are Kuhne Electronic in Germany 
https://shop.kuhne-electronic.com/kuhne/en/ 

and Down-East Microwave in the USA 
https://www.downeastmicrowave.com/. 


Kuhne offers a large selection of pre-amps for 144MHz thru 
an astonishing 76GHz. For the 3cm, 10GHz band, they offer 
four models with prices of the order of 209 - 229 €. Down- 
East Microwave (DEM) offers pre-amps for 50MHz thru 
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10GHz. For 10GHz, their pre-amp costs $150 assembled, or 
$105 in kit form. 


I recently purchased the DEM, 10GHz pre-amp kit. The 
model number is L3-2ULNA. The DEM specs. are minimal 
and consist of only: Frequency range = 10 - 10.5GHz, Gain 
= 22dB, Noise Figure = 0.8dB, Supply Voltage = 7 - 16Vdc at 
< 50mA. DEM says the LNA was designed by Texas 
microwave legend, Al Ward, W5LUA using PHEMPT 
technology. The DEM spec. sheet does include this photo 
below showing the internal construction. 


(photo from DEM spec. sheet) 


L3-2ULNA 
DEMI/LUA 


The pc board is very well designed and built on thin, 
microwave quality substrate with gold plating. The reverse 
side is a solid ground plane, The rf input is on the left and 
the output is on the right. SMA connectors are used. DC 
power comes in via a feed-thru capacitor on the upper right. 
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The circuitry is seen to consist of two, RF, FET transistors in 
cascade. In the upper right is a 78L05, +5V voltage 
regulator. The 8 pin IC is a 7660 +5V to -5V switching 
regulator to provide negative gate bias voltage. In the 
upper center are seen two mini trim pots for independently 
setting the gate voltages for the two FETs. 


oa 


wt Mi, 
: ow 


Sth Ter, tive OM O80 
ATP peel L3-2ULNAK or CK <% 
“SA amplitier Kit / Complete KAA ™nbiy avicte 
SPECIFICATIONS 
By \Faure 


} Range 
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hen 


DEM provides a very nice kit. It comes with a well written set 
of assembly/test instructions. All of the various tiny parts 
come in a Sealed plastic tray which is well marked to ID the 
contents. The mechanical parts for the enclosure are well 
made. 


I was able to assemble and test the pre-amp in one evening. 
However, a word of caution, this pre-amp is built with surface 
mount components (SMD) and some of them are very tiny. 
Several are 0805 size and one resistor is 0603. I had to put 
on two pairs of magnifying reading glasses to see the 
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markings on the FETs to be able to orient them properly. 

The bottom line -- If you are not totally comfortable 
assembling tiny SMD parts, then you are well advised to not 
purchase the kit, but spend an extra $50 to buy a completely 
assembled and tested pre-amp from DEM. 


The initial test procedure is setting the proper DC gate bias 
for each FET. The 1 KQ trim pots are adjusted to set the 
FET's drain voltage to +2Vdc and drain current to about 10 
mA. There are no other adjustments to be made. For mine, 
the current drain from a +12Vdc supply was 22mA. At this 
point, you should now have a working pre-amp. W5LUA did 
provide on the pc board a few tiny stub pads which could be 
jumpered in/out if one wanted to do some really fine tuning 
of the frequency response and/or noise figure. I did not 
make any changes, but took the pre-amp "as is". 
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My first test of the amplifier was to measure the gain, S21. 
I used my 30 year old, Wiltron 5447A, network analyzer 
which covers from 10MHz to 20GHz. The other instrument 
on the top is an HP noise figure meter which I used later to 
test NF. The frequency response shown on the CRT is with 
the top cover not yet installed. However, when I placed the 
cover on the amplifier, it took off oscillating. This is a very 
common problem with microwave amplifiers. The small 
metal box, when completely closed up makes an excellent, 
high Q cavity resonator. The LNA's box internal dimensions 
was actually very similar in size to a piece of X band 
waveguide. 


At my old company, Picosecond Pulse Labs, we built 
extremely broadband amplifiers with -3dB bandwidths 
extending from a few kHz up to the microwave range with 
some as high as 60GHz. We had the same oscillating issue. 
We solved it by using what we coined "Magic Rubber". This 
was a special EM absorber material containing carbon and 
ferrites. I still had in my ham shack some left over magic 
rubber from PSPL. I cut a rectangular strip of it and 
attached it to the lid of the DEM preamp. The magic rubber 
comes with an adhesive backing. This solved the oscillation 
problem with the DEM preamp. 


I have communicated with DEM on this issue. I expressed 
the opinion that I felt that they should include a piece of 
microwave absorber in their kit along with instructions on 
precisely where to place it. They felt it was not necessary as 
not all 10 GHz LNAs oscillate. They did admit they needed to 
use microwave absorber in some of the amplifiers that they 
assemble and test to sell. Their position was that anyone 
building the LNA kit would be a very knowledgable microwave 
ham with suitable test equipment and would have their own 
microwave absorber to use if necessary. 


Based upon DEM 's reply and their explaining how completely 
they test the LNAs they assemble, I feel that the best advice 
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S21 vs. Frequency: sweep 0.01 to 20 GHz, 2 GHz/div. 
Pin = -36dBmVertical scale = 5dB/div. OdB reference 
line is 3 divisions up from the bottom. 


to most hams is to forget purchasing the kit. Spend a few 
more dollars and just buy the assembled and tested LNA from 
DEM. 


So, let's go back to testing the finished product with the 
magic rubber installed and lid attached. In the above S21 
photo, I am sweeping over the full range up to 20GHz. The 
amplifier is seen to have it's peak gain at 8GHz with a 
second peak at 10GHz. On the lower slope it still has 
appreciable gain at 5.8GHz. 


The photos (next page - right side) show the amplifier's gain 
plus input and output return loss sweeping over X band from 
8 to 12 GHz. 
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The final test was for Noise Figure. An HP-8970A Noise 
Figure meter was used with a Noise Com model NC346B 
(0.01 - 18GHz) noise source head. The 8970A only 
measures up to 1.5GHz. Thus a down-converter was setup 
using a local oscillator, mixer and band-pass filter to reject 
the unwanted sideband. The noise figure was measured at 
10.36 GHz. The results were 21.7dB gain and 1.06dB noise 
figure. This NF value was felt to be quite acceptable. 


At the center of the 3cm ham band, 10.25GHz, S21 = 20dB, Jim, KH6HTV, Boulder, CO 
S11 = -13dB and S22 = -6cB. 


The next test was to determine the max. output power 
capability of the amplifier. The Wiltron network analyzer in 
the CW mode was used as the signal source, plus a Weinschel 
rotary step attenuator was used to set the rf input levels. RF 
power was measured using an HP-432A power meter with an 
HP-8478B thermistor power head. The -1dB gain 
compression was found to be P(-1dB) = -9 dBm. The max. 
saturated output was found to be P(max) = -8 dBm. Thus 
this amplifier is strictly for low level, weak signals. 


CQ-DATV 100 - Final - October 2021 Page 22 


From the vault - Inexpensive home 


constructed dummy load 


Written by John Hudson G3RFL 
Appropriately, this article first appeared in issue 1. 


In a senior moment, I managed to damage my RF dummy 
Load, by using it on a 13cms transmitter that was more than 
capable of delivering 120W. So it was time to consider a 
replacement and an upgrade to cope with the higher power 
Levels. 


I started by purchasing a 500hm 250W surface mount 
resistor. The resistor I chose has a specification. (see data 
sheets below) 


That will enable it to be used up to at least 2GHz,and cost £7. 


I have seen some on eBay for about the same price, but only 
150W versions. 
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I was fortunate to find suitable heat sync in my junk box, 
something I suspect was left over from a computer upgrade. 
It was a simple task to drill the heat sink and mount the 
resistor applying a liberal dosage of heat transfer compound. 


I folded the TAB back over itself onto its top and filed an "N" 
type connector plug, filing the centre pin down as much as 
possible as this goes over the resistor and compression 
touches the resistor tab, carefully not over tightening it or 
you will break the resistor. 


In theory the unit should work up to 2GHz, but my first test 
was on 2m with just 50w, the heat sync soon got too hot to 
hold, after only a few minutes. 


So I decided to add a fan, quick search of my junk box and I 
failed to come up with a suitable fan for the heat sink, 
probably why the heat sink was in my junk box, so it was 
time to invest some of my children’s inheritance in a 
commercial product. 


The 12V fan I chose came from CPC and was designed for 
use used on PCu/P and cost just over £7. 


When the fan arrived I fitted it and repeated the experiment 
with the two meter source, once the heat sink became to hot 
to hold, I powered up the fan, and after only a few minutes 
the temperature dropped to just a few deg above room 
temperature. 


I was well pleased with my £7 investment, in what proved to 
be a very quiet fan, well worth the £7. The fan also has the 
third wire which provides pulses to indicate the fan is 
spinning, this might be useful for the future when I develop 
the unit further, but my first addition will be a Voltage 
detector interfaced to a PIC so I can read out the POWER via 
a USB lead...... watch this space. 
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MiniTiouner-Express 
Digital Amateur Television DVB-S/S2 Receiver / Analyzer 


Available at DATV-Express.com 


Operates with Windows PC using free MiniTioune software from Jean-Pierre FEDZP 
Smaller than a stack of 2 decks of cards (picture above is full size) 

Two independent simultaneous RF inputs with internal preamps 

High sensitivity -100dBm @1288MHz — at 1/2 FEC 

Fully assembled/tested in aluminum enclosure 

Covers 144-2420MHz (ideal for Space Station DATV reception) 

Symbol rates from 75 KSymb/s to >20 MSymbols/sec 

Uses external 8-24VDC supply or +5V from USB-3 port (with small modification) 
Real time signal modulation constellation & dBm signal strength display 

Price: US $75 + shipping — order with PayPal 


Completed unit isSO far 


For details & ordering go to www.DATV-Express.com 
HB MINOUNE v0.85 - Recenes/Anaiyier ver OVE-S/S2 144 MHz to 2490 MHz - Siiminin GS kS/s - for Mini Thouner/MiniTiouner-Pro 
fj . SA (kS) Freq (khe) - rane NIM ; Serit FTS-4334L PIDs 
Anarer GSI REP-250-50RM ] ; MR 2] Model RFP-250256 wOt26 120000 MiniTioune 2 4) tener roo (tema! Gl 
——.$wm ———_ 2 ie wenut) | Aah 
RF Po Flanged Resistors 4 3 Ofeot>| -) Sa "| PIO Video 
\ wer 250 Watts, 50° FR FA 8h3125.| 12680 Mb Frequency (kHz) a CE rr 
eo 2 g Freq asked: 1260000kHz Freq. set 1266004 kHz HDlowSR 
2 Ea Typical Performance Sh4162_} 3288 Mee #10 audio 
> ae: sales vel | Frea—> it | one 
~ = Ofteet 000kHs => grzox | Sneed 
; aches iia 
4 LD | HiBitiesia 
| ~ 
Features “ai 
* DC-20GHz — 
* 250 Waits 
* BeO Ceramic — 
* Welded Silver Leads Symboirate (KS)... 
* Non-Nichrome Resistive t SR set 31250498 A 
Element Power Derating E Suggested Mounting Procedures _ Deviation: 208S ee 
* 100% Tasted | [arse sR— 
a eB wa om Carrier Width: 4213 Khz 
Outline Drawing j een 
- —a i 1 Lg Pic 
mm a] : Auto 
4 sf - ie 8 "s ae sandy in) Weber 
— T Eee | Timing 3 sec 00000 0 
AFP 
ss 1) | 25050) Gy Veer (ET) = 
wn AM N29 00 74RU FEC 4/4 eo Beep Deave UDP Recod 
mee - sQ@000 
TS en 0 
6, wd 101392 } 
cSt sR MS ET a fname so REI SS AB SE ORE a Se aeae 
eoDeek tamries Wek ae Fox inaren | ers ae 
° oe eee me (MiniTioune display above is the ATCO 1268MHz DVB-S repeater signal 


at WA8RMC QTH 15 miles away). 


Data sheets 
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ecm 


External links 


If you have an eBook reader that does not have WiFi then 
you will not be able to use the hyper-links in this publication. 
If you have an eBook reader that has WiFi then you will be 
able to providing you are in a WiFi zone. 


But if you have a Kindle 3G then yes, but only to Amazon, 
and there is not a lot of ATV material on their site. 

Smart phone reading apps are ok providing that you have a 
3G data connection. 


Note: These links will fire up your devices browser and if you 
are using 3G/4G then you will incur data usages charges. 


Legal Niceties (che smatt print) 


E&OE. Whilst every care is taken in the production of this 
publication, dotMOBI accepts no legal responsibility for the 
advice, data and opinions expressed. dotMOBI neither 
endorses nor is it responsible for the content of 
advertisements or the activities of those advertisers. No 
guarantee of accuracy is implied or given for the material 
herein. dotMOBI expressly disclaims all liability to any person 
in respect of anything and in respect of the consequences of 
anything done or omitted to be done wholly or partly in 
reliance upon the whole or any part of this publication. 

As the regulations for the operation of radio frequency 
equipment vary in different countries, readers are advised to 
check that building or operating any piece of equipment 
described in dotMOBI will not contravene the rules that apply 
in their own country. 

All copyrights and trademarks mentioned in this publication 
are acknowledged and no infringement of the intellectual 
copyright of others is intended. 
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The articles contained in this publication remain the copyright 
of their respective authors and NOT dotMOBI. Any 
reproduction of such articles must be approved by the author 
of that article. 


Notice to Contributors 


Authors are alone responsible for the content of their articles, 
including factual and legal accuracy, and opinions expressed 
by them may not reflect the editorial stance of the 
publication. Material submitted to dotMOBI should not 
infringe the copyright of other writers or bodies. 
Contributions are accepted for publication on this basis alone. 
dotMOBI publications - https://cq-datv.mobi 


Author Guidelines 


CQ-DATV welcomes contributions from our readers. It does 
not necessarily have to be on ATV, as long as it is of interest 
to our readers. 


Although a formatted article showing the layout can be sent, 
we prefer an unformatted text file of the script, along with 

annotations of where important images should be placed. All 
images should be identified as Fig 1 etc and sent seperately. 


Images should be in PNG format if possible and the best 
quality available. Do not resize or compress images, we will 
do all the rework necessary to publish them. 


If you are sending a construction project, please include the 
dimensions of any pcb's and make the pcb image black and 
white, not greyscale. 


CQ-DATV reserves the right to redraw any schematics and 
pcb layouts to meet our standards. 
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Is this the latest issue of CQ-DATV? Click here to go to our Home computing pioneer Sir Clive Sinclair dies 


web site to check to see if there is a later edition available. aged 81 
Sir Clive Sinclair, the inventor and entrepreneur who was 


€Q-DARHs published on thetast day efthementhFhe-ent- instrumental in bringing home computers to the masses, has 
off-day for-submissiens/eerrections/atterations is S-days died at the age of 81. 


His first home computer, the ZX80, named after the year it 
appeared, revolutionised the market, although it was a far 
cry from today’s models. At £79.95 in kit form and £99.95 
assembled, it was about one-fifth of the price of other home 
computers at the time. It sold 50,000, units while its 
successor, the ZX81, which replaced it, cost £69.95 and sold 
250,000. Many games industry veterans got their start 
typing programs into its touch-based keyboard and became 
hooked on games such as as 3D Monster Maze and Mazogs. 
The ZX80 and ZX81 made him very rich: in 2010 Sinclair 
told the Guardian: “Within two or three years, we made 
£14m profit in a year.” 


A Sinclair ZX Spectrum. Photograph: Stephen 
Cooper/Alamy 


In 1982, he released the ZX Spectrum 48K. Its rubber keys, 
strange clashing visuals and tinny sound did not prevent it 


being pivotal in the development of the British games 
= industry. Much-loved games — now in colour — that inspired a 
ad generation included Jet Set Willy, Horace Goes Skiing, 


Chuckie Egg, Saboteur, Knight Lore and Lords of Midnight. 

y Followed all overthe world _ ----------------------------------- 2-0 n-ne nnn enn nnn enn n eee 
RIP 

CQ-DATV, the electronic magazine supporting the DATV 

hobby, has now ceased publication. 
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